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Abstract: This paper examines a series of high school-level interventions designed to encourage college
attendance in a historically underperforming region, Appalachian Ohio. High schools received competitive
grants to combat information frictions regarding postsecondary enrollment—through campus visits, college
fairs, financial aid seminars, etc. I estimate the effect of these competitive grants on postsecondary enroll-
ment. Only Appalachian high schools were eligible for the program, and I exploit this policy-induced varia-
tion in treatment allocation to compare college attendance rates for high schools that received funding and
similar, non-Appalachian high schools that were ineligible for the program using a difference-in-differences
framework. Leveraging multiple datasets and treatment specifications, I document two findings: i) while
college attendance generally rose during treatment, no evidence indicates that the grants increased atten-
dance relative to similar yet untreated schools and ii) there is no evidence that attendance patterns shifted
to higher-quality institutions.
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1. INTRODUCTION

Recent economic research suggests that the opportunity for intergenerational economic mo-
bility differs spatially (Chetty et al., 2014). The Appalachian region of Ohio ranks among
the worst in this measure.! Parental incomes are better predictors of child income and col-
lege attendance in this region than in most of the country—promoting generational gaps in
wealth and opportunity locally between high- and low-income families. Furthermore, one is
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on average 20 percent less likely to be a top income earner if raised in Appalachian Ohio
than if raised elsewhere in the U.S.?2

What factors contribute to the relative lack of economic mobility in this region? Lower
postsecondary educational attainment could be one cause. Chetty et al. (2014) find no
association between parental income and proximity to higher education institutions, but
additional inhibitors to college enrollment, other than distance, could contribute to the
income and college attendance disparity in the region. While education rates in Appalachia
have been persistently lower than national averages (Isserman, 1997), increases in human
capital during the 1980s and 1990s stemmed the widening wage gap between Appalachia
and the rest of the U.S. (Bollinger et al., 2011).

This paper examines school-level interventions that occurred within Appalachian Ohio
during the 1990s and 2000s. These were intended to increase college enrollment through-
out the region and combat a documented information deficiency regarding higher education.
Concerned with Appalachian students’ lack of college attendance, the Ohio Board of Regents
commissioned a study in 1991 to discover potential inhibitors to postsecondary achieve-
ment. The report cited three key areas—all of which have been explored in the economics
literature—in which information frictions significantly prevented students from attending
college: cost and financial aid (Horn et al., 2003; Kelchen and Goldrick-Rab, 2015; Evans
and Boatman, 2019), the application process (Avery et al., 2014), and a student’s own ability
awareness (Hoxby and Avery, 2012).

In response to the Board of Regents’ report, the Ohio General Assembly created and
funded the Ohio Appalachian Center for Higher Education (OACHE) in 1993 to promote
higher educational attainment in the region.®> The OACHE sought to achieve these goals
through two primary means: i) funding information centers at regional colleges and uni-
versities and ii) providing competitive grants to individual high schools to promote college
enrollment—campus visits, financial aid seminars, career planning, and the like. While the
OACHE did not lower the monetary cost of attending college, it addressed gaps in infor-
mation that persisted among high school students. I estimate how OACHE-funded high
school information interventions affected college attendance trends in the region by exploit-
ing policy- and timing- induced variation in high school grant eligibility. The OACHE
grants were competitively awarded exclusively to Appalachian public high schools within
Ohio. Schools in rural non-Appalachian counties, while similar on many dimensions, were
ineligible for the grants, creating a reasonable control group.

To estimate the relationship between the OACHE grants and college attendance decisions,
I incorporate two complementary datasets from the Ohio Department of Higher Education.
One reports annual counts of students from each Ohio county enrolled in each public higher
education institution in Ohio from 1990 to 2012. This dataset is useful because of its long
timespan and institution-level gradient. The second dataset records the number of seniors in

2Author’s calculations, using data provided by Chetty et al. (2014). Data are at the commuting zone level.
I define an Appalachian Ohio commuting zone as one that contains a county in Appalachian Ohio.

3“Higher education,” “college,” “postsecondary education,” etc. are used interchangeably throughout the
paper and define any form of postsecondary enrollment, including four-year colleges and universities, tech-
nical schools, and community colleges. The goal of the OACHE was to encourage students to pursue any
form of higher education.
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each school district who immediately enroll in any Ohio public institution in the summer or
fall semesters following high school graduation.* Because I can directly measure the share of
students enrolling in college from each school district, this dataset provides a cleaner metric
to gauge the success of the OACHE grants. Unfortunately, these data are only available
from 2001-2012.

I employ both datasets separately to measure the impact of the grants in a difference-
in-differences specification. Effectively, I estimate the relative change in college attendance
patterns for treated high schools to untreated, yet similar, control high schools.

While college enrollment increased within the region, I find no evidence that the pro-
gram differentially increased college enrollment compared to similar yet untreated schools.
This finding is robust to multiple treatment specifications, and the result holds when using
county- and district-level attendance data. Additionally, estimates suggest no compositional
change in enrollment patterns to higher quality schools. First, there is no shift in enrollment
between two- and four-year institutions after treatment. Second, even among four-year in-
stitutions, there is no change in enrollment between main campuses and branch campuses
after treatment.

This research contributes to the information literature in part because of the unique
setting: a historically underperforming region of the country in terms of earnings and post-
secondary educational attainment. Most studies target students based on one of two criteria:
i) their income or propensity to attend college, regardless of geographic location, or ii) the
researchers’ ability to conduct research in the region where the student lives. This paper
is unique in that policymakers specifically selected this region for treatment based on prior
college enrollment trends.

Information interventions may be more or less effective in such a setting—Appalachia
specifically but rural areas generally. On one hand, the average student may have a greater
need for information (Bell et al., 2009; Tierney and Venegas, 2009; Kelchen and Goldrick-
Rab, 2015; Bowman et al., 2018), so a campaign may have greater success; on the other
hand, additional factors may affect college enrollment, necessitating further action than
solely information provision (Domina, 2009; Wells et al., 2019; Holland, 2020).

Furthermore, this paper comments on the linking of education and place regarding one’s
economic mobility. One’s hometown closely correlates with future earnings (Chetty et al.,
2014), and underinvestment in human capital can underlie wage disparity and regional
poverty traps (Bollinger et al., 2011; Durlauf, 2012). A substantial factor in the link between
place and economic mobility could be the perception, accessibility, necessity, and takeup of
higher education. Understanding place-specific barriers to postsecondary education can have
considerable impact in understanding impediments to intergenerational mobility.

A last contribution centers around the nature of the OACHE grants. These allowed school
representatives to best tailor the funding to their students’ needs, rather than imposing a
broad, uniform approach across all high schools. Most interventions impose a standard
curriculum or regimen that may or may not be particularly effective across schools. This
freedom in design provides opportunity to observe outcomes when local administrators and

4While these data are reported at the district level, approximately 70 percent of districts are comprised of
only one high school.
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Figure 1: College Attainment in Appalachia as a
Percent of U.S. Rate, 1990
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Note: Figure shows percent of persons 25 years and over with at least a
bachelor’s degree compared to the U.S. average (20.3 percent) (United
States Bureau of the Census, 1993).

guidance counselors, who are best positioned to understand specific problems at a given high
school, have the ability to direct resources.

2. BACKGROUND INFORMATION

2.1. Appalachian Access and Success Report

Figure 1 depicts the percent of adults with a four-year degree as a fraction of the national
average (20.3 percent) in 1990.5 All but one Ohio Appalachian county fell below the U.S.
average, and the rate was below half of the U.S. average for 21 counties. In 1991, the Ohio
General Assembly formed a consortium of ten two- and four-year Appalachian institutions
in response to lagging college enrollment rates in the Appalachian region of the state. The
consortium commissioned a study, Appalachian Access and Success, to thoroughly document
the state of higher education in the region and present potential means to address such issues
(Crowther et al., 1992). A brief summary of the report follows.

5This map shows the Appalachian boundary as of 1965, but in 1990, the three northernmost Ohio counties
were not defined as “Appalachian.” These three—Ashtabula, Trumbull, and Mahoning—did not receive
OACHE grants throughout the program and are considered non-Appalachian for purposes of this paper.

(©Southern Regional Science Association 2021.
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2.1.1. The Education Gap

The report outlines the stark gap in educational attainment for Appalachian Ohio. For each
of the 88 counties in the state, the Ohio Department of Education estimated the fraction
of high school seniors that continued into some form of postsecondary education during the
school years 1985-86 to 1990-91. The average participation rate for Ohio over the six years
was 53.8 percent; for the 29 Appalachian counties, the estimated college attendance rate was
43.4 percent.® The national average college attendance rate in 1991 was 62.4 percent. Only
four Appalachian counties placed in the top half of the Ohio county ranking, and nine of the
bottom ten counties were Appalachian.

The report also considered economic factors. It notes a gap between the level of human
capital of the region and skills necessary to compete in the current labor force. Much of
the regional economy depended on coal and manufacturing, two waning industries in the
early 1990s. The report succinctly describes the link between education and the changing
economy: “Continuing low levels of participation in higher education will only add to the
size of the unskilled and semiskilled labor pool for which demand is declining.”

2.1.2.  Information Frictions

The report concludes that a lack of information among many dimensions represents the
largest factor affecting college attendance. Students and families cited a lack of knowledge
regarding available financial aid. Furthermore, students overestimated the cost of attending
college, creating a perceived hurdle to postsecondary education rather than a true obstacle.
Nearly half of surveyed seniors estimated one year’s tuition cost at a four-year institution to
be greater than $10,000, yet the total cost for colleges within the region were listed between
$6,000-$7,000. The same overestimation occurred for two-year colleges.

A second broad area of misinformation pertains to the educational process. Students
wished for more information linking their desired careers to education programs and technical
training. Furthermore, while nearly all students cited the support of their parents to attend
college, most parents held no degree themselves. This lack of institutional knowledge may
present challenges in understanding the college application process and applying for financial
aid.

Another facet of the information problem centers around students’ ability and readiness
for college. The report noted that teachers and school administrators largely encouraged
those students who appeared prepared for college but did not promote college among less
capable seniors, who still may have been good candidates for a two-year degree (if not
four-year). This dichotomy is problematic if teachers hold antiquated notions of a college-
ready student; many options existed in the early 1990s for a wide variety of students. In
addition, seniors underestimated their ability to perform well in college. Less than 30 percent
considered themselves to have above-average intelligence, compared to the national average
of 58 percent.

In addition, the report details an information gap between local higher education insti-

6The report cautions that these are likely overestimates of the true college attendance rate but are the best
available data.

(©Southern Regional Science Association 2021.
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tutions and area high schools. High school personnel reported inadequate information on
tuition costs and available financial aid from local institutions. The recruitment efforts by
local colleges were not deemed effective by students, parents, or high school staff.

2.2. The Ohio Appalachian Center for Higher Education

As a consequence of Appalachian Access and Success, the Ohio General Assembly created
the Ohio Appalachian Center for Higher Education (OACHE) in 1993 (Ohio 120th General
Assembly, 1994). Notable features of the program included competitive grants of approxi-
mately $5,000-$10,000 that high schools could use for college promotion. These grants were
awarded every two years, and the first round of grants were given in the 1993-94 school
year (state fiscal year 1994). High schools submitted applications detailing how they would
spend the money to encourage college enrollment, such as organizing campus visits, estab-
lishing career and mentoring programs, and assisting students with identifying and applying
to colleges (Schwartz, 2004). The program’s mission was to “raise the college-going rate of
Appalachia Ohio.” (Ohio Appalachian Center for Higher Education, 2009).

A “model program” was developed by one of the first high school awardees. The high
school’s college attendance rate increased from 28 to 72 percent in three years after im-
plementation of the program (Schwartz, 2004). The program was replicated with similar
success at other schools. It consisted of a complete pathway from ninth grade to senior
year. After four years, students would have been exposed to a battery of postsecondary
preparation, including any or all of the following: field trips to multiple businesses, career
surveys, career and college fairs, multiple college campus visits, a research project pertaining
to their postsecondary options, ACT/SAT prep classes, meetings with parents and school
personnel, scholarship information, and a mentor program with a business in the community
(Ohio Appalachian Center for Higher Education, 2019). High schools were free to completely
adopt the model program in their application or submit their own plans. Figure 2 shows
college attendance rates for Tuscarawas County (home of the initial successful high school)
compared to those of non-Appalachian rural Ohio counties. After successive rounds of treat-
ment, enrollment from Tuscarawas County relatively increased when compared to similar
counties not receiving treatment.

Importantly, only high schools in the Appalachian region could request funding. This
creates policy-induced variation that I use to measure the program’s impact. [ compare
college attendance rates for Appalachian counties to those of rural non-Appalachian Ohio.
These regions are outlined in Figure 3.

As a result of apparent success of the OACHE, several states within the Appalachian
area formed the Appalachian Higher Education Network (AHEN). The OACHE was named
a top public-service initiative by the Public Employees Roundtable in May 2001, and two
years later, the Harvard University John F. Kennedy School of Government awarded the
center the “Innovations in American Government” award.

The program lasted for several years but lost funding in 2009 due to the Great Recession.
Smaller, regional initiatives have persisted at some colleges, but the coordinated effort to
raise Appalachian enrollment numbers has ceased.

In the next section, I discuss data sources used to measure the impact of the center.

(©Southern Regional Science Association 2021.
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Figure 2: College Attendance after Implementation
of the “Model Program”
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Note: Shown is the total enrollment in college per capita for Tuscarawas
County and the population-weighted average for non-Appalachian rural
counties. At least one high school in Tuscarawas County received treat-
ment from 1994-2005, excluding 2002 and 2003. The ratio of treated
seniors to total seniors for Tuscarawas County ranged from 6.8 percent
to 20 percent during the time span. College attendance data are from
ODHE. Population data are from BEA.
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Figure 3: Appalachian Region of Ohio

I Appalachian
@ Non-Appalachian Rural
I Non-Appalachian Urban

Note: Appalachian status is constructed with the 1965 ARC definition.
Metropolitan status is as dileniated in 1990.
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Figure 4: Ohio Public Institutions
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Note: Shown are two- and four-year public institutions.

3. DATA OVERVIEW

3.1. College Attendance

I draw attendance data from two sources: the Ohio Department of Higher Education (ODHE)
Student Inventory Data for years 1990-2012 (fall attendance 1990 to fall attendance 2012)
and the ODHE High School to College Transition Reports for years 2001-2012. The Student
Inventory Data report the number of enrolled students (undergraduates, graduates, dual-
enrollers, professionals) for each public college and university by the student’s home county
at the time of application.” Figure 4 shows the 60 public universities in the sample. Figure
5 illustrates Appalachian college attendance at public institutions over time.

The Student Inventory dataset is the primary source of college attendance data for this
paper because of the long timespan and reporting at the institution level, allowing me to
measure changes in enrollment for university main campuses, university branch campuses,

I do not include Northeast Ohio Medical University (graduate school). Regional campuses for Owens,
Cuyahoga, and Southern State Community Colleges are reported as one campus for each community college.
The University of Toledo Health Science Campus (formerly Medical College of Toledo) is included under
the University of Toledo.

(©Southern Regional Science Association 2021.
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Figure 5: Appalachian College Enrollment
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Note: Shown is the total number of Appalachian students attending
Ohio two- and four-year public institutions.
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community colleges, and technical colleges.®

The High School to College Transition Reports detail the number of high school graduates
who enroll in an Ohio public college in the summer or fall of their graduation year. This
dataset captures a more direct measure of college enrollment, useful for identifying the impact
of an OACHE grant on college attendance. Unfortunately, data are reported in 2001 and
following years, so I only use it to supplement the county-level data.

Transition Reports are reported by high school and school district. While measurement
at the high school level is optimal, data are missing for 2006 and 2007. Additionally, school
openings, closings, and mergers present challenges for estimation of the treatment effect.
Because of these reasons, I use school district data. Over 75 percent of districts in my
sample contain only one high school, so this level of aggregation is still relatively precise at
measuring transitions from high school to college.

Note that I am only able to observe attendance for public institutions. Enrollment data
for private institutions are not available by a student’s home county or school district for
the time period in question. This analysis is unable to capture the extent to which the
OACHE program encouraged enrollment at private institutions. Although enrollment at
private colleges is beyond the scope of this paper, it is reassuring to know that nearly 4
in 5 Ohio students enrolled in higher education were at public institutions in 2000, the
first year for which such aggregate data is available. 22 percent of Ohio students at that
time were enrolled in private nonprofit institutions, and only 0.6 percent of total students
were enrolled in a for-profit private college. Thus, observing enrollment changes at public
institutions captures the dominant form of college attendance at the time of the program.’

3.2. OACHE Grants

I collected grant information from multiple sources. For state fiscal years 1994-2001, data
come from a study conducted by the OACHE (Inman, 2000). Archived versions of the
OACHE’s website detail treatment for years 2002-2005. Information regarding grants in
years 2008 and 2009 comes from the 2007-08 OACHE Annual Report (Ohio Appalachian
Center for Higher Education, 2008).1° Figure 6 depicts the number of treated high schools in
a given year and shows the average percent of treated seniors in a treated county by year.!!

8] fix the categories of institutions at 1992 definitions. However, in 1994 and 1995, five technical schools—
out of thirteen—converted to community colleges. I therefore present results for university main campuses,
university branch campuses, and two-year institutions.

I label the Ohio State University Agricultural Technical Institute as a branch campus.

9Tt is also likely that state institutions would be the most heavily targeted by the OACHE for i) the perceived
lower cost of tuition; ii) the variety of programs; and iii) because the Board of Regents (overseeing public
institutions) instituted the program.

0No data is available on funding for years 2006 or 2007.

" The OACHE primarily awarded grants to high schools, but recipients also included other entities: county

consortia, elementary schools, multiple-county vocational high schools, and research projects. I include
only awards to traditional high schools.
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Figure 6: Treatment over Time
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Note: Amounts in Panel (b) are the weighted averages of treated seniors to total seniors by year. Data
reported by school year (1993-94 = 1994) (missing for 2006 and 2007). Treatment data are from OACHE
records. Student data are from EISi.

3.3. Other Variables

Additional control variables include county-level population and per capita personal income
from the Bureau of Economic Analysis (BEA), plus the labor force and unemployment rate
from the Bureau of Labor Statistics (BLS).

For the county-level analysis, I include county-level educational variables from the Na-
tional Center for Education Statistics (NCES) Elementary and Secondary Information Sys-
tem (EISi): the number of high school students, public high schools, share of black students
(all grades), and share of white students (all grades).

When using district-level data, I control for the number of seniors, FTE teachers (district-
level), schools, share of black high school students, and share of white high school students.
All of these variables are from EISi.

3.4. Comparison Group

What counties constitute the best comparison group for the treated counties? Given a
standard difference-in-differences framework, the control group is the best approximation
for how enrollment trends would have evolved in the treated counties had they not received
treatment.

Non-Appalachian rural counties comprise an intuitive control group: similar to the
treated counties on observables but ineligible for the funding due to the scope of the OACHE’s
mission. Table 1 shows descriptive statistics for this control group as well as the treatment
group. While some differences in means between the two groups are statistically significant,
untreated rural counties matched most closely to the treatment group on nearly all variables.
Furthermore, the means of some variables (e.g. share of white students or labor force per

(©Southern Regional Science Association 2021.
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capita), though statistically different, do not differ in meaningful ways.'?

With a difference-in-differences specification, selection of high schools into the program
can prove concerning. If the OACHE awarded grants to high schools with intent of securing
the largest increase in enrollment or, conversely, on the basis of greatest need, the estimates
would be biased upward or downward, respectively. While the grants were awarded com-
petitively, many schools applied for the program each year, and most Appalachian counties
eventually were awarded a grant. Applications did not have an official scoring process, and
one cannot rule out differences in subjective judgment stochastically affecting the selection
process. In the next section, I demonstrate that, conditional on control variables, treated
and control counties have parallel trends in enrollment prior to treatment, allaying concerns
that better- or worse-performing schools were favored.

4. METHODOLOGY AND RESULTS

4.1. OACHE Grants and College Attendance
4.1.1.  Treatment Effect on Net College Attendance

To estimate how the OACHE information intervention impacted overall college attendance,
I employ a difference-in-differences strategy, shown in Equation 1.

Enrollment,; = §GrantY earq + X3 + Ve + T + €t (1)

Enrollment is the logged number of students from county ¢ in year ¢ that attended a
public institution in Ohio. GrantY ear takes the value of one for years in which a high school
in county ¢ has an active OACHE grant. X are county-level control variables: demographic,
economic, and educational indicators. I include county and year fixed effects. The time
period for estimation is school year 1989-90 (denoted 1990) to 2011-12 (2012), three years
after the program ended in 2009. Standard errors are clustered at the county level.

The estimate of ¢ is unbiased provided that attendance trends for untreated counties
serve as an adequate comparison group, conditional on X, for attendance trends in treated
counties absent the OACHE intervention.

Non-Appalachian rural Ohio counties comprise the primary control group; these were
ineligible to receive an OACHE grant. This group best matches the treatment group on
pre-treatment characteristics and satisfies the parallel trends assumption, with raw numbers
in Figure A1 and with regression output in Figure 7. FEffectively, similar counties in the
southeastern part of the state were eligible for funding, and counties in the northwestern
section were not. Additionally, ever-treated counties that are not currently treated also
comprise the control group. Conditional on control variables, this policy-induced variation
over space and time identifies the effect of the OACHE grants.

12For a more robust comparison of Appalachian and rural non-Appalachian counties, see Figure A1, which
shows average county-level college attendance for treatment and control counties; Figure A2, which shows
average number of institutions in proximity to treatment and control counties; and Figure A3, which
depicts the average institutional enrollment for schools within a certain distance from the county.

(©Southern Regional Science Association 2021.
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Table 1: Pre-Treatment Descriptive Statistics:

Non-Appalachian Rural Counties

Variable Control Mean Treatment Mean Difference
Population 44,743 53,353 8,610
(17,940) (33,462) (4,401)
Number Enrolled in Higher 1,323 1,680 357*
Education (680) (1,152) (155)
Number of High School Students 2,707 3,142 435
(1,106) (1,914) (256)
Number of Public High Schools 6 6 0
(2) (4) (0)
Share of Black Students (All 0.02 0.02 0.00
Grades) (0.03) (0.02) (0.00)
Share of White Students (All 0.95 0.97 0.02%%*
Grades) (0.04) (0.02) (0.01)
Real per Capita Income 26,323 22,704 -3,619%**
(2,156) (2,295) (420)
Labor Force per Capita 0.52 0.45 -0.06%**
(0.02) (0.05) (0.01)
Share of College Enrollment at 0.63 0.67 0.05
Four-Year Institutions (0.14) (0.24) (0.03)
Share of College Enrollment at 0.37 0.33 -0.05
Two-Year Institutions (0.14) (0.24) (0.03)
Share of College Enrollment at 0.50 0.43 -0.07H%*
University Main Campuses (0.08) (0.18) (0.01)
Share of College Enrollment at 0.13 0.24 0.11%%*
University Branch Campuses (0.11) (0.19) (0.02)
Share of College Enrollment at 0.11 0.11 -0.00
Community Colleges (0.17) (0.20) (0.02)
Share of College Enrollment at 0.26 0.22 -0.04*
Technical Colleges (0.18) (0.21) (0.02)

Note: Control group consists of untreated rural counties.

means are averaged across 1990-1992. Standard errors in parentheses.

*p<0.05, **p<0.01, ***p<0.001

(©Southern Regional Science Association 2021.

Treatment group consists of counties that ever
received an OACHE grant. Number of control counties: 28. Number of treatment counties: 24.
Population, the number enrolled in higher education, the number of high school students, and the number
of high schools are group averages. Shares of black and white students are group averages weighted by the
number of students in all grades. Real per capita income and labor force per capita are group averages
weighted by the county’s population. Unemployment rate is the group average weighted by the county’s
labor force. Shares of enrollment are group means weighted by the total enrollment of the county. All
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Table 2: Treatment Effect on Postsecondary

Enrollment
Dependent variable: 1 2 3 4
In( Enrollment) Enrollment

Grant Year -0.014 -0.016 -0.019 -66.559

(0.014) (0.014) (0.014) (36.990)
Economic Controls X X X
Education Controls X X
N 1,196 1,196 1,193 1,193

Note: The dependent variable in the first three columns is the logged number of students from each Ohio
county attending any Ohio public postsecondary institution. The variable is not logged in Column 4, and
the regression is weighted by the county’s number of high school students. Data are from ODHE. The
control group consists of the 28 non-Appalachian rural Ohio counties, in addition to currently untreated
ever-treated counties (24 counties are treated: (28424 counties)x23 years=1,196 observations). Regressions
include county and year fixed effects and a control for logged county population (BEA). Economic controls
consist of logged real per capita personal income (BEA), logged labor force (BLS), and the logged
unemployment rate (BLS). Education controls are at the county level and consist of the logged number of
high school students (Columns 1-3), the number of public high schools, the share of black students (all
grades), and the share of white students (all grades), all of which are from EISi. Population and labor force
variables are not logged in Column 4. Data span 1990-2012. Some early educational variables are missing
for certain counties. Standard errors are clustered at the county level and are in parentheses.

*p<0.05, **p<0.01, ***p<0.001

Table 2 displays treatment effects from estimation of Equation 1. Figure 7 represents the
same equation except time-to-treatment binary variables replace GrantY ear. The relative
time period is the year before a county’s first OACHE grant. In Table 2, the estimated
treatment effects for years of OACHE grant treatment are negative yet statistically indis-
tinguishable from zero. Results fail to show an increase in college enrollment when OACHE
grants were awarded.

This is the same intuition gained from studying Figure 7. These estimates suggest that
the OACHE grants did not increase attendance on the extensive margin. This result holds
when using alternative control groups, changes in levels, and district-level data.'® The next
section explores if the program altered enrollment patterns on the intensive margin, between
different categories of institutions.

13See Figure A5 for dependent variables as levels, not logs, and for alternative control groups. Results
are similar. To understand if the program registered differential effects by local economic conditions,
consider Table A1, which shows the treatment effect by quartiles of the unemployment rate in 1993,
the year before the OACHE program began. This variable is interacted with GrantYear of Equation
1. Generally, it does not seem that the treatment effect differed among counties with varying levels of
unemployment. If anything, there are suggestive results that counties with a lower unemployment rate
prior to receiving an OACHE grant experienced lower college enrollment after treatment—this could be
tied to taking advantage of better economic opportunities locally (i.e. getting a job out of high school)
rather than enrolling in college. Another concern is that students in relatively poorly performing counties
are dissuaded from attending college due to the lack of college-level jobs available in their community (see
Artz and Yu (2011); Von Reichert et al. (2012)). In the setting of this study, relatively poor economic
conditions do not appear to differentially affect college enrollment decisions.
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Note: The dependent variable is the logged number of students from each Ohio county attending any Ohio
public postsecondary institution. Data are from ODHE. The control group consists of the 28

non-Appalachian rural Ohio counties, in addition to currently untreated ever-treated counties. The

regression includes county and year fixed effects and a control for logged county population (BEA), logged
real per capita personal income (BEA), logged labor force (BLS), logged unemployment rate (BLS), logged
number of high school students (EISi), number of public high schools (EISi), share of black students (all
grades) (EISi), and share of white students (all grades) (EISi). Data span 1990-2012. Regressions include
the maximal number of observable leads and lags from the first year of treatment. Some early educational

variables are missing for certain counties. Standard errors are clustered at the county level. N=1,193.
Error bars represent the 95 percent confidence interval. For the same specification without a logged
dependent variable, see Figure A4.
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4.1.2.  Treatment Effects by Institution Type

Beyond just an increase or decrease in total postsecondary enrollment, one may want to
understand if the program affected the composition of college attendance over time or if
students substituted between four-year and two-year institutions. I alter the dependent
variable to estimate how these attendance patterns changed. Equation 2 estimates enroll-
ment changes at three mutually exclusive categories of institutions: public university main
campuses, public university branch campuses, and public two-year institutions (see Footnote
8).

EnrollmentType, = §GrantYearq + X3 + Ve + 7t + €4 (2)

Table 3 shows results for the three dependent variables. Figure 8 depicts coefficients from
similar regressions with GrantY ear replaced by treatment-relative year indicator variables.
Estimates suggest no substitution occurred among the three different types of college atten-
dance. No evidence shows that OACHE grants affected students’ decisions regarding college
type.'* Estimates imply the program did not succeed in altering college attendance patterns
on the extensive and intensive margins.

On average, students did not attend college at a greater rate following receipt of the
grants, and attendance trends by institution type remained unaffected. In the next two sec-
tions, I perform various robustness checks. First, I alter the treatment definition. Following
that, I use school district-level college attendance data (available beginning in 2001) from a
different dataset to verify results.

4.2. Robustness Checks
4.2.1.  Alternative Treatment Definitions

While the initial specification captures the change in county-level enrollment after a high
school in that county is treated, this treatment definition has shortcomings. It makes no
distinction between counties with one high school and those with five. For example, one
would expect treatment intensity, the number of seniors exposed to an OACHE grant, to
impact county-level college attendance.

I explore two additional treatment definitions: the ratio of seniors enrolled in a treated
high school to the overall number of seniors in a county and a count of treated high schools
in a county. Additionally, I test if attendance decreased at the end of the program, after a
county stopped receiving grants.

I estimate Equation 3, where FractionTreatedSeniors is equal to the fraction of treated
seniors to total seniors in county ¢ and time ¢ and zero otherwise. During the program, as
many as 100 percent of a county’s seniors received treatment; the weighted average hovered
between 20 and 25 percent (see Figure 7(b)). Enrollment is logged postsecondary attendance
for county c in year ¢.

Enrollment. = 0 FractionTreatedSeniorsy + X3 + Ve + 7t + €t (3)

14Gee Figure A6 for dependent variables as levels, not logs. Results are similar.
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Table 3: Treatment Effects by Institution Type

Dependent variable: 1 2 3 4
In( Enrollment Type) EnrollmentType

Panel A: Main Campus

Grant Year -0.002 0.002 0.000 -6.310
(0.018) (0.018) (0.018) (19.737)

Panel B: Branch Campus

Grant Year -0.027 -0.033 -0.034 -49.305
(0.041) (0.038) (0.037) (28.978)

Panel C: Two-Year College

Grant Year -0.020 -0.026 -0.026 -10.945
(0.037) (0.037) (0.039) (20.660)

Economic Controls X X X

Education Controls X X

N 1,196 1,196 1,193 1,193

Note: The dependent variable in the first three columns is the logged number of students from each Ohio
county attending Ohio public postsecondary institutions by type. The variable is not logged in Column 4,
and the regression is weighted by the county’s number of high school students. Data are from ODHE. The
control group consists of the 28 non-Appalachian rural Ohio counties, in addition to currently untreated
ever-treated counties (24 counties are treated: (28424 counties)x23 years=1,196 observations). Regressions
include county and year fixed effects and a control for logged county population (BEA). Economic controls
consist of logged real per capita personal income (BEA), logged labor force (BLS), and the logged
unemployment rate (BLS). Education controls are at the county level and consist of the logged number of
high school students (Columns 1-3), the number of public high schools, the share of black students (all
grades), and the share of white students (all grades), all of which are from ElSi. Population and labor force
variables are not logged in Column 4. Data span 1990-2012. Some early educational variables are missing
for certain counties. Standard errors are clustered at the county level and are in parentheses.

*p<0.05, **p<0.01, ***p<0.001

(©Southern Regional Science Association 2021.



188

The Review of Regional Studies 51(2)

Figure 8: Dynamic Treatment Effects by Institution
Type
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Note: The dependent variable is the logged number of students from each Ohio county attending Ohio

public postsecondary institutions. Data are from ODHE. The control group consists of the 28
non-Appalachian rural Ohio counties, in addition to currently untreated ever-treated counties. The

regression includes county and year fixed effects and a control for logged county population (BEA), logged
real per capita personal income (BEA), logged labor force (BLS), logged unemployment rate (BLS), logged
number of high school students (EISi), number of public high schools (EISi), share of black students (all
grades) (EISi), and share of white students (all grades) (EISi). Data span 1990-2012. Regressions include
the maximal number of observable leads and lags from the first year of treatment. Some early educational
variables are missing for certain counties. Standard errors are clustered at the county level. N=1,193.
Error bars represent the 95 percent confidence interval.
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Table 4: Treatment Effect with Fraction of Treated

Seniors
Dependent variable: 1 2 3 4
In( Enrollment) Enrollment

Fraction of Treated Seniors -0.039 -0.042 -0.045 -66.238

(0.037) (0.040) (0.035) (73.866)
Economic Controls X X X
Education Controls X X
N 1,196 1,196 1,193 1,193

Note: The dependent variable in the first three columns is the logged number of students from each Ohio
county attending Ohio public postsecondary institutions. The variable is not logged in Column 4, and the
regression is weighted by the county’s number of high school students. Data are from ODHE. The control
group consists of the 28 non-Appalachian rural Ohio counties, in addition to currently untreated
ever-treated counties (24 counties are treated: (28424 counties)x23 years=1,196 observations). Regressions
include county and year fixed effects and a control for logged county population (BEA). Economic controls
consist of logged real per capita personal income (BEA), logged labor force (BLS), and the logged
unemployment rate (BLS). Education controls are at the county level and consist of the logged number of
high school students (Columns 1-3), the number of public high schools, the share of black students (all
grades), and the share of white students (all grades), all of which are from EISi. Population and labor force
variables are not logged in Column 4. Data span 1990-2012. Some early educational variables are missing
for certain counties. Standard errors are clustered at the county level and are in parentheses.

*p<0.05, **p<0.01, ***p<0.001

The estimate of 6 captures the change in college enrollment as the proportion of treated
seniors in a county increases. Table 4 shows the estimation results from Equation 3. Similar
to the primary results, there are no positive treatment effects; the coefficient for Fraction-
TreatedSeniors is negative and indistinguishable from zero. As the fraction of treated seniors
increased, postsecondary enrollment did not correspondingly increase.

To determine the marginal effect of an additional treated high school on college enroll-
ment, | estimate Equation 4, where Treated HS is the number of treated high schools in
county ¢ and time ¢ and zero otherwise. Results are presented in Table 5 and point to no
increase in enrollment because of the program.

Enrollment.; = NTreatedHSe; + X3 + Ve + Tt + €ct (4)

4.2.2.  End of Program Effects

An alternative method for identifying treatment effects is analyzing attendance patterns
at the end of the program. If the intervention temporarily boosted college attendance,
one would expect enrollment to decrease after the OACHE grants expire—or at least after
any lingering effects of the program (i.e. new information for faculty, culture change, etc.)
diminished. Figure 9 shows coefficients for year indicators relative to the last year a county
received a grant, time t. The coefficient for time ¢ 4+ 1 estimates the change in enrollment
for the first year without a grant. Results suggest that, on average, college attendance did
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Table 5: Treatment Effect with Number of Treated
High Schools

Dependent variable: 1 2 3 4
In( Enrollment) Enrollment
Number of Treated High Schools -0.008 -0.009 -0.010 -40.192
(0.011)  (0.011)  (0.010) (27.047)
Economic Controls X X X
Education Controls X X
N 1,196 1,196 1,193 1,193

Note: The dependent variable in the first three columns is the logged number of students from each Ohio
county attending Ohio public postsecondary institutions. The variable is not logged in Column 4, and the
regression is weighted by the county’s number of high school students. Data are from ODHE. The control
group consists of the 28 non-Appalachian rural Ohio counties, in addition to currently untreated
ever-treated counties (24 counties are treated: (28424 counties)x23 years=1,196 observations). Regressions
include county and year fixed effects and a control for logged county population (BEA). Economic controls
consist of logged real per capita personal income (BEA), logged labor force (BLS), and the logged
unemployment rate (BLS). Education controls are at the county level and consist of the logged number of
high school students (Columns 1-3), the number of public high schools, the share of black students (all
grades), and the share of white students (all grades), all of which are from EISi. Population and labor force
variables are not logged in Column 4. Data span 1990-2012. Some early educational variables are missing
for certain counties. Standard errors are clustered at the county level and are in parentheses.

*p<0.05, **p<0.01, ***p<0.001

not change after a county stopped receiving OACHE funding, up to seven years after the
funding stopped.

4.2.3.  Alternative Units of Observation—High Schools and School Districts

The county-level college attendance data first used is helpful because of its many years and
institution-level granularity. One can examine college attendance trends before the OACHE
program began and understand how attendance at various types of institutions changed over
time. A downside to using these data is the imprecision when identifying treatment at the
high school level. I use a coarse definition of treatment in Equation 1; GrantY ear is equal to
one for a county when any high school in that county is treated. Only changes in county-level
attendance can be detected, yet treatment is at the high school-level.

Analyzing district-level attendance data provides a better setting for estimating the true
change in enrollment after treatment. The Ohio Department of Higher Education pro-
vides this information in College Readiness Reports beginning in 2001, seven years after the
OACHE’s creation. The data measure the number of spring high school graduates from Ohio
public high schools that immediately enroll in an Ohio public institution for the summer or
fall semester of the same year.

The ODHE releases these fall enrollment data for high schools and school districts an-
nually. However, data are missing at the high school-level in years 2006 and 2007. Because
these two years fall during the treatment period and the dataset starts after the program
in 2001, this lack of data is unfortunate. Additionally, schools opened, closed, and merged
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Figure 9: Dynamic Treatment Effect on Net
Postsecondary Attendance, From End of Treatment
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Note: The dependent variable is the logged number of students from each Ohio county attending any Ohio
public postsecondary institution. Data are from ODHE. The control group consists of the 28
non-Appalachian rural Ohio counties, in addition to currently untreated ever-treated counties. The
regression includes county and year fixed effects and a control for logged county population (BEA), logged
real per capita personal income (BEA), logged labor force (BLS), logged unemployment rate (BLS), logged
number of high school students (EISi), number of public high schools (EISi), share of black students (all
grades) (EISi), and share of white students (all grades) (EISi). Data span 1990-2012. Regressions include
the maximal number of observable leads and lags from the last year of treatment. Some early educational
variables are missing for certain counties. Standard errors are clustered at the county level. N=1,193.
Error bars represent the 95 percent confidence interval.

(©Southern Regional Science Association 2021.



192 The Review of Regional Studies 51(2)

throughout the time period. Therefore, to identify school-level changes in college enrollment,
I use public school districts with only one high school throughout the sample period. This
subset constitutes more than 75 percent of my school district sample. In addition, over 70
percent of treated districts were one-high school districts. To identify district-level changes
in college enrollment, I use the full sample of school districts, comprised of districts that
appear in all twelve years of the dataset (2001-2012). The district data are available in 2006
and 2007, plus analysis at the district level mitigates concerns regarding school mergers or
closings.'®

In this section, I show results using untreated Appalachian districts as the control, which
are the closest in comparison to treated districts. Results with other control groups are
presented in the Appendix, with similar conclusions.

Using these data, I estimate Equation 5. In this specification, ¢ captures the immediate
change in college freshmen enrollment from district d in time ¢ following receipt of an OACHE
grant. Table 6 displays the estimated coefficients.

Enrollmenty = GrantY earg + Xaf8 + va + 7 + €ar (5)

Estimates are consistent with those of Table 2. The coefficients on the treatment variable
are very close to zero, suggesting that districts receiving an OACHE grant did not send more
students to college on average relative to control districts.!

Figure 10 plots coefficients from a variation of Equation 5, with relative-to-treatment
year indicators substituted for the treatment variable. Estimates are set relative to the
last untreated year.'” Taken together, the granularity of the high school data with the
completeness of the school district data, estimates reinforce the primary conclusions. Relative
to control groups, average attendance for treated high schools did not increase following the
receipt of an OACHE grant.

5. DISCUSSION AND CONCLUSION

I estimate the causal effect of a regional, school-level information intervention on college
enrollment in an area with historical economic and educational challenges. The program
originated to address a lack of college attendance by students in Appalachian Ohio. It
specifically targeted the dearth of information pertaining to the college attendance process.
It did so in part by funding high school-level grants designed to promote college attendance;
this often took the form of campus visits, college fairs, application assistance, financial aid
and scholarship information, and mentorships.

While college attendance generally increased within the region, I find no evidence that
these high school grants on average effectively increased college attendance relative to sim-
ilar but untreated schools. I also find no evidence that the grants on average affected the
composition of college attendance relative to similar yet untreated schools. These findings,

B For summary statistics of district data, see Table A2.

16When estimating treatment effects using the high school completion rate as the dependent variable in
Equation 5, completion rates did not increase with receipt of a grant.

17See Figure A7 for treatment effects with additional control groups. Results are similar.
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Table 6: Treatment Effect on Postsecondary
Enrollment—District Data

Dependent variable: 1 2 3 4
In( Enrollment) Enrollment
Panel A: One High School Districts
Grant Year 0.020 0.018 0.007 0.745
(0.040)  (0.040)  (0.034) (1.549)
Panel B: All Districts
Grant Year 0.051 0.050 0.036 1.692
(0.034)  (0.034)  (0.030) (1.281)
Economic Controls X X X
Education Controls X X

Note: The dependent variable in the first three columns is the logged number of students from an Ohio
school district attending an Ohio public postsecondary institution. The variable is not logged in Column 4,
and the regression is weighted by the district’s number of high school seniors. Data are from ODHE. The
control group consists of untreated Appalachian school districts, in addition to currently untreated
ever-treated school districts [Panel A—Control districts: 64; treatment districts: 33; (64433 )x12
years=1,164 observations)| [Panel B—Control districts: 77; treatment districts: 47; (774+47)x12
years=1,488 observations)]. All regressions include district and year fixed effects and a control for logged
county population (BEA). Economic controls consist of logged real per capita personal income (BEA),
logged labor force (BLS), and the logged unemployment rate (BLS). Education controls are consist of the
logged number of high school seniors (Columns 1-3), logged FTE teachers (district-level), the share of black
students (all grades), and the share of white students (all grades), all of which are from EISi. Population,
labor force, and FTE teacher variables are not logged in Column 4. Data span 2001-2012. Districts are
included if data are available for all years in the sample. County-level variables represent the county in
which the school district is based. Standard errors are clustered at the district level and are in parentheses.
*p<0.05, **p<0.01, ***p<0.001
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Figure 10: Dynamic Treatment Effects—District
Data

4
4
)

3
3
|

1 2
e
e
|
—
|

A 2

| |
-
T
S
I
R
—

—
L
-y

Log Points

0
|

P
_
—
—
—
—
—s]
—
_

Log Points
0
—_
_
[
_
—
e
—_—

-4 -3 -2 -1

-4 -3 -2 -1
| | | I

T T T T T
) i 1 -1 t i
Time to Treatment Time to Treatment

(a) One High School Districts (b) All Districts

Note: The dependent variable in Panel (a) is the logged number of students from an Ohio school district
with only one public high school attending any Ohio public postsecondary institution. The dependent
variable in Panel (b) is the logged number of students from an Ohio school district attending any Ohio
public postsecondary institution. Data are from ODHE. The control group consists of 77 untreated
districts in Appalachian Ohio counties, in addition to currently untreated ever-treated districts.
Regressions include district fixed effects and year fixed effects. Controls are logged county population
(BEA), logged real per capita personal income (BEA), logged labor force (BLS), logged unemployment rate
(BLS), logged number of high school seniors (EISi), logged FTE teachers (district-level; EISi), number of
public schools (district-level only), the share of black students (all grades) (EISi), and the share of white
students (all grades) (EISi). Data span 2001-2012. Districts are included if data are available for all years
in the sample. County-level variables represent the county in which the school district is based. Standard
errors are clustered at the county level. Panel (a): N=1,164; Panel (b): N=1,488. Error bars represent the
95 percent confidence interval.
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although in line with recent studies, contradict anecdotal evidence of substantial success. |
give three reasons for the discrepancy. First, the empirical approach of this paper measures
causal changes in college enrollment, that is, fluctuations in college attendance relative to a
control group. The counterfactual counties represent the change in college enrollment that
likely would have occurred absent OACHE treatment. While enrollment from treated coun-
ties statistically increased over the time frame, it did not increase relative to the control
group of counties, and this distinction may dilute the reported success of the program.

“Summer melt” also serves as an additional potential explanation for the discrepancy
between these results and the Center’s reports. In the summer after high school and before
college, large proportions (up to one-third) of low-income students reconsider enrolling in
colleges that they previously had committed to attend (Arnold et al., 2009; Castleman and
Page, 2014). Interventions over the summer after high school demonstrate marked increases
in college enrollment (Castleman et al., 2012, 2014; Castleman and Page, 2015; Castleman
et al., 2015; Castleman and Page, 2017; Page and Gehlbach, 2017). Summer melt can account
for differences between success stories and these findings to the extent that students reported
plans for attending college prior to graduating high school and subsequently failed to enroll
in college.

Lastly, variations in treatment could explain differences in results. A representative of the
program, when asked why some treated high schools increase college enrollment while others
do not, noted that in many cases, an increase in postsecondary attendance directly correlates
with the dedication and enthusiasm of the high school’s grant coordinator (Ash Center for
Democratic Governance and Innovation, 2011). To that end, a potential explanation of
improvements in college attendance could be attributed to extraordinary efforts on behalf of
dedicated grant coordinators, while on average, results are mixed.

The findings of this paper contribute to our understanding of information interventions
in three specific ways. First, the program spanned 16 years and treated more than 23,000
seniors. It did so at the high school level with relatively intensive treatment, compared to
nudge-centric interventions. This finding is in agreement with that of Bird et al. (2019)—
often scaled-up, intensive interventions, that succeed when administered on relatively smaller
scales, are ineffective when coordinated at higher levels.

This study also illuminates paths forward regarding college attendance in regions with
historically low enrollment. The results suggest that a more holistic approach may be nec-
essary to affect enrollment trends. One potential avenue for success may include ensuring
students follow through with plans made during their senior year. One survey of Appalachian
area schools reported that 80 percent of seniors intended to enroll in college upon graduation,
but additional surveys indicate only 88 percent of those who planned to enroll actually did
so in the following summer or fall (Ohio University, 2009). This is likely an upper bound,
given response bias for the follow-up surveys.

Third, that the program failed to relatively increase college attendance patterns given
this customizable structure is concerning. Local administrators and guidance counselors,
who may be best positioned to understand specific problems at a given high school, were
unable to influence college enrollment numbers with the resources allotted. This begets new
questions for study: Are the grant amounts too small? Are the initiatives ill-suited given the
setting? Are complementary interventions needed along with information to increase college
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enrollment?

This research joins a growing body of literature suggesting that filling information gaps
alone may not be adequate for increasing college attendance, particularly when coordinated
at the state- or national-level. In addition, the difficulty of this task can vary based on the
setting. Understanding what is and is not effective at reducing educational disparity—and
where—remains a critical task, presenting ample opportunity for further study.
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APPENDIX
Table Al: Treatment Effect by Local Economic
Conditions
Dependent variable: 1 2 3 4
In( Enrollment) Enrollment
Lowest Unemployment Rate -0.020 -0.020 -0.024 -199.344*
(0.030)  (0.031)  (0.031) (77.543)
2nd Quartile 0.018 0.016 0.010 6.399
(0.028)  (0.027)  (0.026) (53.625)
3rd Quartile -0.017 -0.021 -0.022 -23.680
(0.014)  (0.014)  (0.013) (54.561)
Highest Unemployment Rate -0.038 -0.040 -0.038 -1.111
(0.030)  (0.030)  (0.026) (43.984)
Economic Controls X X X
Education Controls X X
N 1,196 1,196 1,193 1,193

Note: The dependent variable in the first three columns is the logged number of students from each Ohio
county attending any Ohio public postsecondary institution. The variable is not logged in Column 4, and
the regression is weighted by the county’s number of high school students. Data are from ODHE. The
control group consists of the 28 non-Appalachian rural Ohio counties, in addition to currently untreated
ever-treated counties (24 counties are treated: (28424 counties)x23 years=1,196 observations). An
indicator for the 1993 unemployment rate quartile among ever-treated counties is interacted with
GrantY ear in Equation 1. Regressions include county and year fixed effects and a control for logged
county population (BEA). Economic controls consist of logged real per capita personal income (BEA),
logged labor force (BLS), and the logged unemployment rate (BLS). Education controls are at the county
level and consist of the logged number of high school students (Columns 1-3), the number of public high
schools, the share of black students (all grades), and the share of white students (all grades), all of which
are from EISi. Population and labor force variables are not logged in Column 4. Data span 1990-2012.
Some early educational variables are missing for certain counties. Standard errors are clustered at the
county level and are in parentheses.

*p<0.05, **p<0.01, ***p<0.001
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Table A2: 2001 Descriptive Statistics: Untreated
Appalachian Districts

Variable Control Mean Treatment Mean Difference
Population 74,474 62,128 -12,347
(44,528) (32,590) (6,951)
Number Enrolled in Higher 42 40 -2
Education (30) (21) (5)
Number of High School Students 590 584 -6
(376) (275) (59)
Number of High School Seniors 135 134 -1
(75) (64) (13)
Number of FTE Teachers 115 117 2
(District-level) (69) (60) (12)
Number of Public Schools ) 5 0
2) (2) (0)
Share of Black High School 0.02 0.02 -0.00
Students (0.05) (0.03) (0.01)
Share of White High School 0.97 0.97 0.00
Students (0.05) (0.03) (0.01)
Real per Capita Income 31,113 28,947 -2,167*
(4,457) (3,006) (934)
Labor Force per Capita 0.48 0.47 -0.02
(0.04) (0.04) (0.01)
Share of College Enrollment at 0.44 0.43 -0.01
Four-Year Institutions (0.19) (0.20) (0.04)
Share of College Enrollment at 0.56 0.57 0.01
Two-Year Institutions (0.19) (0.20) (0.04)

Note: Control group consists of untreated school districts in Appalachian counties. Treatment group
consists of ever-treated districts. Number of control districts: 77. Number of treatment districts: 124.
County-level variables represent the county in which the school district is based. Population, the number
enrolled in higher education, the number of high school students, the number of high school seniors, the
number of district FTE teachers, and the number of public schools are group averages. Shares of black and
white high school students are group averages weighted by the number of students in high school. Real per
capita income and labor force per capita are group averages weighted by the county’s population.
Unemployment rate is the group average weighted by the county’s labor force. Shares of enrollment are
group means weighted by the total enrollment of the county. All means are calculated in 2001, the first
year of the dataset. Standard errors in parentheses.

*p<0.05, ¥*p<0.01, ***p<0.001
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Figure A1l: Change in Average County-Level College
Attendance Relative to Pre-Treatment Period
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Note: Average attendance is the group mean of the total number of attenders from a county, weighted by
the high school student population. Attendance data are from ODHE. Population data are from BEA.
Treatment begins in 1994 and continues through 2009. The base year is 1993. For pre-trends conditional
on control variables relative to treatment year, see Figure 8. “Treated Counties” are those that are ever
treated.
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Figure A2: Change in Average County-Level College
Attendance Relative to Pre-Treatment Period
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Note: Shown is the average number of institutions for treated and control counties by distance bins from
the county centroid.

Figure A3: Average Pre-Treatment Institutional
Enrollment by Distance from County
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Note: Shown is the average enrollment in 1993 for treated and control counties by distance bins from the
county centroid. “Treated Counties” are those that are ever treated.
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Figure A4: Dynamic Treatment Effect on Net
Postsecondary Attendance, with Weights
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Note: The dependent variable is the number of students from each Ohio county attending any Ohio public
postsecondary institution. Data are from ODHE. The control group consists of the 28 non-Appalachian
rural Ohio counties, in addition to currently untreated ever-treated counties. The regression includes
county and year fixed effects and a control for county population (BEA), logged real per capita personal
income (BEA), labor force (BLS), logged unemployment rate (BLS), number of public high schools (EISi),
share of black students (all grades) (EISi), and share of white students (all grades) (EISi). The regression is
weighted by the number of high school students in the county. Data span 1990-2012. The regression
includes the maximal number of observable leads and lags from the first year of treatment. Some early
educational variables are missing for certain counties. Standard errors are clustered at the county level.
N=1,193. Error bars represent the 95 percent confidence interval.
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Figure A5: Dynamic Treatment Effects—Various
Control Groups
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Note: The dependent variable is the number of students from each Ohio county attending Ohio public
postsecondary institutions; data are from ODHE. Currently untreated ever-treated counties also comprise
the control groups. The regression includes county and year fixed effects and a control for county
population (BEA), logged real per capita personal income (BEA), labor force (BLS), logged unemployment
rate (BLS), number of high school students (EISi), number of public high schools (EISi), share of black
students (all grades) (EISi), and share of white students (all grades) (EISi). Data span 1990-2012. Some
early educational variables are missing for certain counties. Standard errors are clustered at the county
level. Error bars represent the 95 percent confidence interval.
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Figure A6: Dynamic Treatment Effects by
Institution Type
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Note: The dependent variable is the number of students from each Ohio county attending Ohio public
postsecondary institutions; data are from ODHE. The control group consists of the 28 non-Appalachian
rural Ohio counties, in addition to currently untreated ever-treated counties. The regression includes
county and year fixed effects and a control for county population (BEA), logged real per capita personal
income (BEA), labor force (BLS), logged unemployment rate (BLS), number of high school students (EISi),
number of public high schools (EISi), share of black students (all grades) (EISi), and share of white students
(all grades) (EISi). Data span 1990-2012. Some early educational variables are missing for certain counties.
Standard errors are clustered at the county level. Error bars represent the 95 percent confidence interval.
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Figure A7: Dynamic Treatment Effects—Various
Control Groups, District Data
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Note: The dependent variable is the number of students from each Ohio district attending Ohio public
postsecondary institutions. Data are from ODHE. Currently untreated ever-treated counties also comprise
the control groups. The regression includes district and year fixed effects and controls for county
population (BEA), logged real per capita personal income (BEA), labor force (BLS), logged unemployment
rate (BLS), logged number of high school seniors (EISi), logged number of FTE teachers (district-level;
ElSi), number of public schools (EISi), share of black high school students (ElSi), and share of white high
school students (EISi). Data span 2001-2012. Districts are included if data are available for all years in the
sample. County-level variables represent the county in which the school district is based. Standard errors
are clustered at the district level. Error bars represent the 95 percent confidence interval.
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