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Introduction

While most urban regions in the United States have 
enjoyed strong recovery from the Great Recession, rural 
areas have experienced stagnation or even decline. Yet the 
community-level consequences of these trends have not 
been fully explored. Maybe of particular importance are 
consequences for educational attainment: Adults in rural 
areas, when compared to those in urban areas, have lower 
high school completion rates, lower college completion 
rates, and lower returns to postsecondary education in the 
labor market (U.S. Department of Agriculture [USDA], 
2017). Furthermore, the rural–urban gap in college com-
pletion has grown wider over the past decade (USDA, 
2017). Although postsecondary attainment represents only 
one of many forms of success for rural youth (Elder et al., 
1996; Howley, 2006; Howley et al., 1996), these gaps are 
nonetheless important to address given the high social and 
economic returns to college (Hout, 2012) and the numer-
ous structural barriers to college access faced by many 
rural students (Morton et al., 2018).

Within this context, our study asks, How has local job loss 
shaped the decisions of young adults in rural and nonrural 
areas to enroll in, and persist in, postsecondary education? 
The expected direction of this effect is theoretically ambigu-
ous (Dellas & Sakellaris, 2003). On one hand, as jobs in the 
local community disappear, the opportunity cost of schooling 
lessens, and so more people may choose to pursue additional 
education (Betts & McFarland, 1995; Foote & Grosz, 2020; 

Rees & Mocan, 1997; von Simson, 2015). A declining econ-
omy may also incentivize students to pursue additional 
schooling in the hopes of finding better jobs outside their 
community (Tieken, 2016). On the other hand, returns to 
schooling may diminish along with the ability to pay tuition, 
which could instead discourage college enrollment and per-
sistence. Although past research has examined links between 
local labor market conditions and educational outcomes (e.g., 
Ananat et al., 2017; Foote & Grosz, 2020; Shores & Steinberg, 
2019), less is known about how the effects of community 
economic shocks on educational choices vary across rural, 
suburban, and urban contexts. We anticipate that rural com-
munities may respond differently to local economic shocks 
due to their unique postsecondary landscape, labor market 
returns to college, and relative geographic isolation.

Rural Communities

Classifying geographic areas as either rural or nonrural is 
not a straightforward task.1 The Census Bureau defines 
“rural” to encompass any population, housing, or territory 
not included within an urban area of at least 2,500 people 
(U.S. Census Bureau, 1994, p. 12-1). The Office of 
Management and Budget (OMB) instead considers all coun-
ties as rural that are not part of metropolitan statistical areas 
(OMB, 2010, p. 37246). We prefer to use this second defini-
tion, which classifies rural counties as those existing outside 
of, and not adjacent to, metropolitan areas. We do so because 
the estimated impacts of county-level economic conditions 
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on the schooling choices of youth and adults could be mis-
leading in the case of rural counties directly adjacent to met-
ropolitan labor markets.

Rural regions in the United States have recently under-
gone significant economic and demographic transformation. 
Although many associate rural economics with agriculture, 
manufacturing, and mining, in fact these economies rely on 
a wide variety of industries (Ajilore & Willingham, 2019). 
During the Great Recession of 2008, rural counties with 
greater reliance on construction and manufacturing experi-
enced the largest employment declines (Thiede & Monnat, 
2016). Over this period, urban areas faced larger increases in 
unemployment rates, while rural areas faced larger decreases 
in total employment, a trend perhaps related to the more gen-
eral trend of rural population decline. Between 2006 and 
2016, average annual rates of population change in rural 
areas fell from 0.7% to less than 0% (Cromartie, 2017). 
Johnson and Lichter (2019) note that more than 46% of 
remote rural counties have begun depopulating as compared 
to 24% of adjacent nonmetropolitan counties and 6% of met-
ropolitan counties. The extent to which these broader social, 
economic, and demographic forces influence educational 
attainment in rural regions remains unclear.

Educational Patterns of Rural Youth

Prior research has estimated the gap in educational attain-
ment between rural and nonrural areas and attempted to 
identify potential explanations for this gap (e.g., Byun et al., 
2012; Gibbs et al., 1998; Smith et al., 1995). As of 2015, 
33% of adults had bachelor’s degrees or higher in urban 
areas as compared to only 19% in rural areas (USDA, 2017). 
A recent study by Byun et al. (2015) concluded that rural 
youth were less likely to attend a selective institution, more 
likely to delay entry to postsecondary education, and less 
likely to be continuously enrolled in college, than their 
nonrural counterparts.

Why does this rural–nonrural gap in higher education 
enrollment exist? One common explanation for low postsec-
ondary enrollment in remote rural areas is the obvious geo-
graphic constraint—that there are, on average, fewer nearby 
colleges and universities. Another common explanation is 
the lack of a strong labor market for college-educated adults 
in some rural communities. Tieken (2016) describes these 
two forces as a

dilemma that higher education presents for many rural students: 
whether to remain in their rural home, working in traditional trades 
and industries that do not require a college degree, or to leave in 
pursuit of an education that is often the first step toward an adult life 
lived away. (p. 203)

Indeed, there is significant concern that highly educated 
young adults in rural areas may ultimately leave home, fur-
ther contributing to the “hollowing out” of rural America 

(Carr & Kefalas, 2010). However, there is also evidence 
refuting this claim, showing that many rural youth choose 
to return home after pursuing postsecondary education, so 
as to use their gained knowledge and skills to improve their 
communities (Farmer et al., 2006). Postsecondary attain-
ment of rural students may lag behind that of suburban and 
urban students for other reasons, as well. These include 
socioeconomic barriers (McDonough et al., 2010), finan-
cial constraints (Byun et al., 2012), weaker college prepa-
ration curriculum (Provasnik et al., 2007), insufficient 
academic and educational counseling (Sutton & Pearson, 
2002), differing educational aspirations of students (Hu, 
2003), and/or differing educational expectations of parents 
(Smith et al., 1995).

Much of this work explaining rural educational trends 
has used regression analysis applied to large-scale longitu-
dinal student surveys (Byun et al., 2012; Gibbs et al., 1998; 
Hektner, 1995; Hu, 2003; Smith et al., 1995) or researcher-
designed surveys (Petrin et al., 2014; Van Gundy et al., 
2016). One limitation of these observational studies is the 
possibility of bias due to omitted variables or simultaneity. 
Some exceptions to the multivariate regression approach in 
rural education research are Guo et al. (2015) and Irvin 
et al. (2017) who use propensity score matching to evaluate 
specific educational interventions, and Irvin et al. (2011) 
who use hierarchical linear models to explore the relation 
between school context and educational achievement and 
aspirations. Nonetheless, there are far fewer studies explor-
ing the causal mechanisms underlying rural and nonrural 
educational attainment.

Of particular interest to this study is the link between 
local labor market conditions and rural students’ educa-
tional trajectories. Petrin et al. (2014) provide an interest-
ing perspective on this link. They note that the perceived 
availability of employment in the local community is a 
strong predictor of high school student intentions to leave 
their rural community. This association is particularly 
strong for students with high academic achievement (p. 
310). They also note that individual plans to attend a 4-year 
postsecondary institution predict intention of leaving the 
community, particularly for female students and lower 
achieving male students. One question is whether this con-
nection between perceived local job prospects and future 
educational plans is due to a student’s overarching attitude 
toward their community, or due to actual economic pros-
pects. Speaking to this, Van Gundy et al. (2016) note that 
youth are quite aware of and in tune with local economic 
shifts, according to their study of youth living in a rural 
Northeastern county suffering the consequences of pulp 
and paper mill closings during the Great Recession. Based 
on descriptive trends, another recent study noted that the 
Great Recession “may have influenced rural students to 
complete shorter-term sub-baccalaureate degrees for either 
their cheaper costs or more immediate returns in the labor 
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market” (Wells et al., 2019, p. 25). However, they were 
unable to test these mechanisms empirically.

Within rural communities, we therefore seek to under-
stand how changes in local economic conditions affect the 
educational decisions of youth, particularly in their decisions 
to pursue or continue postsecondary degree attainment.

Local Labor Market Effects on Educational Attainment

Local economic shocks may affect an individual’s school-
ing choices through several potential mechanisms. First, an 
individual may lose their job and decide to enroll in higher 
education to train for a different occupation. Second, a fam-
ily member may lose their job, putting financial strain on the 
entire household and affecting subsequent educational and 
career choices (Hilger, 2016). And third, community-level 
job loss may affect individuals’ aspirations, expectations, 
and general well-being (Ananat et al., 2017). As Ananat 
et al. (2011) state in a related study, “In addition to evidence 
that job loss worsens outcomes for job losers and their chil-
dren, there is also evidence that firm layoffs and shutdowns 
affect those who live in the impacted community, whether 
they lose employment or not” (p. 6). For postsecondary edu-
cation in particular, traditional human capital models predict 
that family income, tuition costs, and returns to postsecond-
ary degrees, will each play a role in driving demand 
(Clotfelter et al., 1991). It is important to understand how 
these demand factors change when rural economies go into 
periods of decline.

Betts and McFarland observed in a 1995 study that com-
munity college enrollment follows countercyclical trends. 
That is, when the economy suffers, more students pursue 
community college degrees. When the economy booms, 
fewer students do so. More recently, Barrow and Davis 
(2012) performed a time series analysis to document that 
increases in unemployment are associated with increases in 
postsecondary enrollment, with the largest enrollment 
growth happening at 2-year institutions, then 4-year public 
institutions, and then 4-year private institutions. Foote and 
Grosz (2020) performed a panel analysis of commuting 
zone-level data from 1996 through 2013 to determine 
impacts of mass layoffs on 2-year college enrollment. These 
authors found a positive association between mass layoffs 
and 2-year college enrollment and degrees/certificates 
within commuting zone areas. They interpreted this associa-
tion as laid off workers primarily driving the upticks in col-
lege enrollment that occur during economic downturns.

Our study makes two primary contributions to the exist-
ing higher education literature. First, although prior studies 
used models that controlled for time and place fixed effects, 
they have stopped short of identifying plausibly exogenous 
variation in local labor market changes. Our study applies an 
instrumental variables method using variation in job loss 
from heterogeneous recessionary shock magnitudes to 

reduce bias resulting from measurement error, simultaneity, 
and omitted variables. Second, our study examines how dif-
ferent types of communities respond differently to local eco-
nomic conditions.2 It focuses in particular on the case of 
potential college students in rural counties geographically 
remote from any metropolitan area.

Young adults in remote rural areas may respond differ-
ently to local economic shocks for a few reasons. First, their 
job prospects may differ from those available to young 
adults living in or near metropolitan areas. Therefore, the 
wage returns to certificates, associate’s degrees, and bache-
lor’s degrees may vary. Second, their underlying human and 
social capital may differ from young adults living in or near 
metropolitan areas, which could affect the likelihood of pur-
suing additional schooling during economic shocks. And 
third, the number and variety of postsecondary options avail-
able to rural young adults may be limited when compared to 
options available to urban young adults. These mechanisms 
specific to rural regions could lead to either higher or lower 
effects of local economic conditions on educational attain-
ment, something we explore empirically.

Method

Data

The final analytical data set links nearly two decades of 
postsecondary education and labor market conditions data at 
the county-year level. Below we describe the main underly-
ing sources of data and measures.

Postsecondary Education Data. The Integrated Postsec-
ondary Education Data System (IPEDS) provides infor-
mation on all postsecondary institutions that receive or 
apply for Title IV federal assistance and select other insti-
tutions.3 The structures and functions of higher education 
institutions in the United States vary widely. In this study, 
we are interested in any changes in individual higher edu-
cation choices caused by poor labor market conditions. 
The analysis therefore focuses first on the outcome of 
aggregate enrollment at any type of postsecondary institu-
tion between 2000 and 2017. Following this, it disaggre-
gates enrollment by undergraduate institution type: (1) at 
least 2 but less than 4 years (i.e., associate’s degrees), (2) 
4 or more years (i.e., bachelor’s degrees), and (3) less than 
2 years (i.e., nondegree programs).

IPEDS provides institution-level data, which we sum to 
the county level (Table 1). This allows us to examine the 
aggregate influence of community labor market conditions 
on aggregate postsecondary education enrollment. However, 
there are difficulties in analyzing these phenomena within a 
closed system, such as a county. Although the majority of 
young adults stay close to home to attend college, particu-
larly to attend community college, many move away from 
their hometowns to seek a college education elsewhere 



Sorensen and Hwang

4

(Mattern & Wyatt, 2009, Porchea et al., 2010). Of relevance 
to our research design, rural youth are more likely to remain 
within their home county to attend college (Garasky, 2002; 
Niu, 2015), and across all geography types more than 80% 
of college-going students attend in-state (Niu, 2015).

The main outcome variable of this study is the 12-month 
unduplicated head count at postsecondary institutions, 
aggregated to total enrollment in the county. This variable 
counts any students who enroll in at least one credit 
between September to June. Since students enter, leave, or 
pause their postsecondary education for a variety of rea-
sons, the 12-month unduplicated head count does not 
clearly indicate underlying mechanisms of enrollment 
change. We employ five more detailed outcome measures 
to better understand enrollment changes in 2-year degree 
programs.4 The first measure, full-time enrollment, equals 
the start-of-fall snapshot of full-time student enrollment. 
The second measure, first-time enrollment, equals the 
count of students whose fall semester is their first time 
enrolled at a postsecondary institution. The third measure 
is the proportion of first-time students enrolled full time. 
We expect that these measures will provide richer informa-
tion on student status at the start point of each new school 
year. The other two measures are the cohort graduation rate 
and the transfer-out rate. The cohort graduation rate equals 
the number of students who graduate within 3 years in each 
cohort of 2-year programs divided by the total number of 
students in that cohort. The transfer-out rate likewise equals 
the proportion of students within each cohort who transfer 
to another program. Reporting transfer out counts is man-
datory only for institutions whose missions include prepa-
ration for more advanced degree programs. More than 70% 
of associate’s degree programs, which reported the 
12-month unduplicated head count, reported the counts of 
students transferring out.

Labor Market Conditions Data. The unemployment rate is 
a popular index of labor market condition. We draw this 
measure from annual Local Area Unemployment Statistics 
data from the Bureau of Labor Statistics for the main analy-
sis. The county-level unemployment rate measure is not 
without its limitations and issues; however (Bartik, 1996; 
Hoynes, 2000), we return to this in the next section.

Also described in more detail below, our identification 
strategy depends on the measurement of county-to-county 
differences in industrial composition. To measure industrial 
composition, we use a modified version of the U.S. Census 
Bureau’s County Business Patterns data from Eckert et al. 
(2020) to build our prerecession industrial composition vari-
able.5 Specifically, we calculate the share of employment in 
construction or manufacturing as the number of county 
employees in construction (NAICS 23) plus the number of 
county employees in manufacturing (NAICS 31-33) divided 
by the total employed labor force of the county.

Control Variables. We collect a few additional variables to 
account for within-county population trends that may affect 
postsecondary enrollment.6 The size of regional postsec-
ondary education depends on overall regional population 
size, especially the local population of young adults. We 
therefore include logged county annual estimated popula-
tion between ages 15 and 29 years as a control to account 
for population size, collected and estimated from the U.S. 
Census Bureau. Additionally, prior studies observe that 
demographic characteristics of a population, such as racial 
composition, are associated with different college enroll-
ment patterns (Perna, 2000). We obtain data on the racial 
composition of local populations from the intercensal 
county population data by age, sex, race, and Hispanic ori-
gin, estimated by the U.S. Census Bureau.

Regional Categories. There are several different rural 
classifications used by federal agencies. We employ the 
USDA classification, which is based on the OMB metro-
politan and nonmetropolitan definitions. They generate 
nine subcategories: three within metropolitan areas, three 
adjacent to metropolitan areas, and the remaining three not 
adjacent to metropolitan areas. We aggregate these respec-
tively into “Metro,” “Adjacent,” and “Rural” categories 
(Table 1). We believe that defining counties as rural based 
on their proximity to metropolitan areas is appropriate for 
analyzing rural postsecondary enrollment, since distance is 
such a significant factor for choosing whether (and where) 
to attend college.

Table 3 presents descriptive statistics for the full analyti-
cal sample, and for each regional category (“metropolitan,” 
“metro-adjacent,” and “rural”). It is clear that metropolitan 
counties are much more populous, with average population 
more than seven times larger than metropolitan-adjacent 
counties, and almost ten times larger than rural areas. 
Metropolitan-adjacent and rural areas have relatively lower 
personal income and higher unemployment rates at 6.9% 
than metropolitan areas with average unemployment rates of 
6.1%. Additionally, rural areas tend to have smaller Black 
and Hispanic populations than other areas.

Sample Restrictions. Since there are many different types of 
postsecondary institutions, changes to individual students’ 
decision making may affect enrollment changes differently 
by institution type. Therefore, we estimate effects of unem-
ployment on postsecondary enrollment separately for 2-year 
programs and 4-year programs. For the more detailed assess-
ment of impacts on first- and full-time enrollment, transfers, 
and graduation, we restrict to only 2-year program enroll-
ment, as 2-year programs likely respond more directly to 
local labor markets (Wells et al., 2019).

The second sample restriction is to focus on institutions 
with primarily local student populations. The reasoning is 
that local economic conditions are most likely to affect the 
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TABLE 1
Number of Counties With Postsecondary Institutions in 2013

Institution Metro % Adjacent % Rural %

Any postsecondary 770 65.98 401 39.05 286 30.14
Local postsecondary 636 54.50 254 24.73 151 15.91
Degree granting 717 61.44 336 32.72 248 26.13
Local degree granting 553 47.39 180 17.53 111 11.70
Local associate degree 473 40.53 150 14.61 90 9.48
Local bachelor degree 346 29.65 47 4.58 23 2.42
All counties 1,167 100 1,027 100 949 100

TABLE 2
Regional Category Definitions

Category USDA rural county classification

Metro Counties in metro areas of 1 million population or more
Counties in metro areas of 250,000 to 1 million population
Counties in metro areas of fewer than 250,000 population

Adjacent Urban population of 20,000 or more, adjacent to a metro area
Urban population of 2,500 to 19,999, adjacent to a metro area
Completely rural or less than 2,500 urban population, adjacent to a metro area

Rural Urban population of 20,000 or more, not adjacent to a metro area
Urban population of 2,500 to 19,999, not adjacent to a metro area
Completely rural or less than 2,500 urban population, not adjacent to a metro area

Note. USDA = U.S. Department of Agriculture.

TABLE 3
Descriptive Statistics For Counties With Locally Dependent Postsecondary Institutions

Variables

Total Metropolitan Metro-Adjacent Rural

M SD N M SD N M SD N M SD N

All institutions
 12-month head count 12.025 29.431 18,586 17.594 36.04 11,324 3.705 4.052 4,533 2.734 3.545 2,729
 Associate’s degree head count 11.531 24.187 13,085 15.677 28.999 8,544 4.031 3.278 2,844 3.228 3.042 1,697
 Bachelor’s and professional head count 9.582 14.858 6,541 10.357 16.089 5,410 6.121 5.045 795 5.292 3.604 336
 Nondegree head count 806 4.440 9,425 1.008 5.090 7,117 177 276 1,595 196 336 713
Associate’s degree institutions
 Full-time students 3.007 5.142 13,085 3.996 6.089 8,544 1.229 1.159 2,844 1.002 855 1,697
 Full-time in first-time student 4.2 0.3 13,067 4.2 0.3 8,539 4.2 0.3 2,834 4.3 0.3 1,694
 150% graduation rate (%) 13.3 10.8 11,603 13.3 10.5 7,578 13.3 11.6 2,524 13 11.3 1,501
 Transfer out rate (%) 17.3 9.4 8,905 16.9 9.1 5,958 18.4 9.7 1,820 17.5 10.2 1,127
Population (1,000) 242.7 511.5 18,586 369.9 622.5 11,324 49.0 28.0 4,533 37.0 24.3 2,729
Unemployment rate (%) 6.4 2.6 18,586 6.1 2.5 11,324 6.9 2.6 4,533 6.9 2.7 2,729
Income per capita (1,000, $) 34.8 10.9 18,282 37.9 11.6 11,110 30.0 7.7 4,461 30.2 7.7 2,711
Ratio construction and manufacturing (%) 20.9 9.5 18,586 19.2 7.9 11,324 25.4 10.8 4,533 20.6 10.7 2,729
Population of age 15–29 years (1,000) 51.3 113.0 18,586 78.5 138.0 11,324 9.7 5.8 4,533 7.6 5.3 2,729
White ratio in age 15–29 years (%) 68.8 20.9 18,586 67.1 19.7 11,324 71.5 22.1 4,533 71.3 23.1 2,729
Black ratio in age 15–29 years (%) 13.1 15.7 18,586 13.3 14.0 11,324 13.9 18.1 4,533 10.9 18.0 2,729
Hispanic ratio in age 15–29 years (%) 11.6 14.6 18,586 13.4 15.2 11,324 9.2 12.9 4,533 8.2 13.3 2,729
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decisions of potential students residing in that community, 
as opposed to the decisions of potential students coming 
from out-of-state. Although separating institutions by pro-
gram length partly resolves this issue, there are still both 
2-year programs and 4-year programs that draw heavily 
from out-of-state because of each institution’s unique char-
acteristics. We employ a simple restriction to institutions 
that on average draw 90% or more of their first-time students 
from a single state, although we also test sensitivity of our 
results to alternative thresholds.7 Over 60% of institutions and 
56% of students fit this characteristic (see Table 1 and online 
Supplemental Appendix Table A1), which allows us to focus 
on postsecondary institutions where the marginal student is 
choosing between local jobs or enrolling in a local college.

Analytical Plan

Empirical Challenges. During the Great Recession, higher 
education institutions experienced a rise in student enroll-
ment (Barrow & Davis, 2012). However, there are a few 
empirical issues we must address to establish the relation 
between local recessionary and postsecondary enrollment 
causally. First, as Foote and Grosz (2020) and others have 
pointed out, measuring labor market condition using  
the unemployment rate introduces problems. It creates 
simultaneity bias, since any additional postsecondary 
enrollment translates into both a smaller labor force 
(denominator) and unemployed labor force (numerator) for 
the unemployment rate calculation. In the same context, 
out-migration of the newly unemployed could reduce the 
unemployment rate, and in-migration of the unemployed 
could increase the rate, even under otherwise identical 
labor market conditions.8 County-level unemployment data 
also presents its own set of issues. Small geographical units 
tend to have noisier unemployment rates and higher levels 
of regular labor force migration (Bartik, 1996).

Second, macrolevel factors—including economic, but 
also social, demographic, and political factors—can simulta-
neously influence both labor market conditions and potential 
students. For example, areas with strong labor markets may 
have consistently stronger college participation, due to his-
torical regional development. Moreover, national trends 
over time, or major national events, could simultaneously 
affect U.S. labor market conditions and postsecondary 
enrollment. For example, the aftermath of the Great 
Recession of 2008 likely brought about labor market changes 
around the same time that the Obama administration took 
other policy actions related to higher education, such as 
increased spending on community college and Pell grants 
(Fischer & Parry, 2009). Including county and year fixed 
effects in empirical models accounts for most of these poten-
tial confounders, but not all of them.

Finally, there are inherent simultaneity issues in our 
research question. Postsecondary enrollment and attainment 

could—and likely do—directly affect local labor market 
conditions. The remainder of this section details our 
approach to addressing the core issues of measurement error, 
omitted variable bias, and simultaneity.

Instrumental Variables Approach. We propose an instru-
mental variables (IV) approach to address these identified 
empirical problems. In addition to correcting for endoge-
neity associated with omitted variables or simultaneity, IV 
estimation can help to resolve certain types of measure-
ment error issues (Wooldridge, 2013). In our case, the 
county-level unemployment rate consists of two parts: (1) 
the county’s true labor market condition, Uit

*; and (2) mea-
surement error, vit:

U U vit it it= +* .  (1)

This measurement error could arise due to, for example, 
random or nonrandom changes in the labor market participa-
tion and dropout. If the IV is independent from this measure-
ment error, then the IV approach would reduce attenuation 
bias from measurement error by using only the variation in 
true labor market conditions of the county.

We use an IV similar in spirit, though not in form, to the 
Bartik shift-share instrument (Bartik, 1991; Blanchard et al., 
1992; Goldsmith-Pinkham et al., 2020). Specifically, our 
instrument is an interaction term between the proportion of a 
county’s baseline labor force in 2008 in industries highly 
affected by the recession (IndustrySharei), interacted with a 
postrecession period dummy variable (Recessiont).

IV IndustryShare Recessionit i t= ×( ).  (2)

We define highly affected industries, based on studies of 
recessionary job loss by industry (Katz, 2010), as construc-
tion (NAICS 23) and manufacturing (NAICS 31-33), and 
further define the postrecession period as the years 2009 to 
2011. These years were chosen because the nation as a whole 
experienced the largest unemployment increases during 
those years (U.S. Bureau of Labor Statistics, 2018) and 
because construction and manufacturing industries in par-
ticular suffered during those years (see online Supplemental 
Appendix Figure A1).9

This approach mimics a fuzzy difference-in-differences 
method (De Chaisemartin & d’Haultfoeuille, 2018; Jackson 
et al., in press). It uses variation from the differential changes 
in the treatment group—in our case, counties with high reli-
ance on construction and manufacturing—as compared to 
changes in the control group—in our case, counties with 
low reliance on construction and manufacturing—during 
the post period following the Great Recession.10 It relies 
on the observation that communities with a higher propor-
tion of their workforce in construction and manufacturing 
were more likely to experience adverse impacts from the 
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recession than were other communities (Figure 1). This is 
the central idea underlying our IV.

It is important to emphasize that we do not assume that 
the industrial composition of a county is exogenous nor do 
we assume that the Great Recession would itself meet any 
exclusion restriction. Rather, our method assumes that the 
interaction between these two factors is exogenous, condi-
tional on all time-invariant county characteristics. We 
assume specifically that this interaction term instrument—
reflecting differential recessionary shocks based on county 
industrial composition—is likely independent from 
changes in postsecondary education, except through its 
effects on local unemployment. Additionally, we assume 
that the instrument is uncorrelated with the measurement 
error component of the unemployment rate and only cor-
related with the component reflecting true local labor mar-
ket conditions. To strengthen the validity of this approach, 
we also control for time-varying population levels and 
demographic characteristics of the county, as well as 
county and year fixed effects.

Estimation Model. Our preferred model (Model 1) employs 
a two-stage least squares estimator as follows:

First stage equation

U IVit it it i t it= + + + +δ µ ω νθθX .  (3)

Second stage equation

FIGURE 1. County-year unemployment rate by construction and manufacturing dependence.
Note. The shaded region reflects the differential association between construction/manufacturing ratio and unemployment during 2009–2011 as compared 
to all other years.

Y Uit it it i t it= + + + +β σ τ ε γγX .  (4)

In these equations, IVit  equals the instrument described 
above, Uit  equals the unemployment rate, and Yit  is the out-
come of interest, the log of postsecondary enrollment for 
county i in year t.11 The parameter β therefore represents the 
effect of a 1 percentage point increase in the unemployment 
rate on the outcome Y . The vector X  represents time-vary-
ing demographic variables: logged total population, logged 
Black population, and logged Hispanic population. Both 
equations also include county and year fixed effects.

One within-county change that Model 1 does not control 
for directly is the opening or closing of postsecondary insti-
tutions. Such openings or closing may show up in the data as 
large jumps in enrollment numbers. However, they could 
still reflect at some level student behavioral responses to 
local labor market conditions. Thus, we report two models, 
one controlling for, and one not controlling for, within-
county changes in the number of postsecondary institutions. 
The alternative model (Model 2) controls for the log of the 
number of postsecondary institutions in the county. In this 
Model 2 specification, the β parameter represents changes in 
college enrollment from unemployment shocks, holding 
constant the number of institutions within the county.

A final alternative model (Model 3) excludes the IV step, 
corresponding to a traditional two-way fixed effects 
approach. We run each model separately over the rural, met-
ropolitan-adjacent, and metropolitan samples.12



8

Results

Descriptive Analysis: The Geography of Postsecondary 
Education

Using the latest version of USDA’s geographic classifi-
cations from 2013, there are 3,143 counties in the United 
States, of which 37% (1,167) are metropolitan, 33% (1,027) 
are metro-adjacent, and 30% (949) are rural. In 2013, 
almost 67% of metropolitan counties had postsecondary 
institutions within their jurisdictions. In contrast, only 40% 
and 30% of metro-adjacent and rural counties had institu-
tions within their jurisdictions (Table 2). Once you restrict 
to locally dependent institutions, or degree-granting insti-
tutions, the number of counties with any higher education 
institutions decreases, although the urban–rural gap nar-
rows. Overall, rural areas enjoy significantly less opportu-
nity for offline higher education, as illustrated by the 
mapping of postsecondary institutions across the United 
States (Figures 2 and 3).

The postsecondary landscape has changed appreciably 
over the course of the past two decades (Figure 4). In metro-
politan areas, the number of institutions providing associ-
ate’s degrees has remained low and flat, while the number of 
institutions providing bachelor’s or other types of degrees 
increased following the most recent recession. In metropoli-
tan-adjacent areas, associate’s degree–granting institutions 
have been on a steady decline, whereas bachelor’s degree–
granting institutions have risen slightly. Finally, in rural 
regions, institutions offering associate’s degrees are the most 
common, but even those are trending downward in number. 

This descriptive analysis shows that overall trends in higher 
education, which have been marked by college closures 
since 2010 due to some mix of demographic trends in enroll-
ment and financial constraints (Eide, 2018), mask underly-
ing regional differences.

Shifting from the number of institutions to the number of 
enrolled students, Figure 5 plots the change in total postsec-
ondary enrollment by regional category by year (enrollment

rt
/

enrollment
r,2000

). This graph shows strikingly how the num-
ber of students enrolled in higher education peaked between 
2009 and 2011, immediately following the Great Recession. 
This descriptive result is consistent with previous studies 
showing that economic downturn is associated with 
increased enrollment in higher education (Barrow & Davis, 
2012; Betts & McFarland, 1995). The peak of the number of 
students is approximately 2 years earlier than the peak in the 
number of institutions shown in Figure 4, implying that 
growth in college supply lagged slightly behind growth in 
enrollment demand. Comparing geographic areas, although 
major trends were similar, rural enrollment grew more rap-
idly during the prerecession period than did metropolitan or 
metropolitan-adjacent enrollment.

Effects of Local Unemployment on Educational Attainment

Before proceeding to the main results, we examine first 
stage models. The IV has a large and significant impact on 
local unemployment rates across every community type and 
every model specification, with F statistics ranging from 
24.3 to 47.9 (Table 4). Each coefficient in the first row of 

FIGURE 2. Regional categories map.
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Table 4 represents the differential growth in the unemploy-
ment rate during recession years by the baseline share of 
employment in construction or manufacturing. Rescaled to a 
more reasonable magnitude, Column 3 indicates that rural 
counties with a 10 percentage point larger share of industry 
devoted to construction or manufacturing experienced on 
average a 0.60 percentage point larger rise in the unemploy-
ment rate than other rural counties during recession years. 
The corresponding differential unemployment rise in metro-
politan-adjacent areas was 0.64 percentage points, and in 
metropolitan counties 0.42 percentage points. These effects 
are all conditional on county and year fixed effects and 
demographic controls. Figure 1 illustrates the logic behind 
the first stage graphically, showing a strong correlation 
between the construction and manufacturing ratio and unem-
ployment during the recession period, but less or no correla-
tion during other periods.

The second stage models map the causal relation between 
local unemployment and postsecondary enrollment. 
Specifically, Columns 1 through 3 of Table 5 show that a 1 
percentage point increase in the county unemployment rate 
leads to a 5.2% increase in enrollment at local postsecondary 
institutions in metro-adjacent counties and a 10.0% increase 
in rural counties. There is a null effect of unemployment on 
enrollment in metropolitan areas.13 One possibility is that 
some large fluctuations in local enrollment could be 
explained by postsecondary institutions opening or closing 
within the county. Controlling for the log of the number of 
institutions in Model 2 (Columns 4–6) generates somewhat 
similar results to Model 1, with slightly larger magnitudes 

for rural areas. It is interesting to note that the two-way fixed 
effects models generate null associations between the unem-
ployment rate and postsecondary enrollment across metro-
politan and metro-adjacent areas, and a smaller marginal 
association in rural areas. We believe this is primarily due to 
attenuation bias from the empirical issues described in the 
prior section.

Different types of postsecondary institutions and differ-
ent types of degrees may exhibit distinct demand responses 
from labor market shocks. We therefore separate associate’s 
degree (2-year) enrollment from bachelor’s degree (4-year) 
enrollment for further understanding (Table 6). From the 
perspective of costs, the marginal college student is more 
likely to choose a 2-year program than a 4-year program. 
Additionally, many associate degree–granting institutions 
provide contract training for certain job positions (Kane & 
Rouse, 1999). For these reasons, we anticipated that associ-
ate degree enrollment would respond more to local eco-
nomic conditions than enrollment in other degree programs. 
However, the findings are more ambiguous (Table 6). 
According to these estimates, a 1 percentage point increase 
in the unemployment rate translates into a 7.8% increase in 
rural associate degree enrollment (p < .1) and has insignifi-
cant effects on associate degree enrollment in metropolitan 
and metro-adjacent areas. Although the number of counties 
with enclosed colleges or universities offering bachelor’s or 
professional degrees is much smaller, and therefore our sam-
ple is smaller, similar results hold for bachelor’s degree and 
professional degree enrollment. In rural counties, a 1 per-
centage point increase in unemployment leads to a 7.0% 

FIGURE 3. Postsecondary institutions map (2016).
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increase in bachelor’s or professional degree enrollment. In 
metropolitan areas, although we cannot reject the null 
hypothesis, the point estimate magnitude is a whopping 
−13.6%. In short, the countercyclical nature of college 
enrollment holds for both 2-year and 4-year degree seeking 
in rural regions but does not hold as consistently in urban or 
suburban areas.

Changes in student head counts consist of two parts: 
inflow and outflow. Inflow includes entering new stu-
dents, and outflow includes graduation, transfer, and drop 
out. For a more nuanced analysis of inflow and outflow, 
we restrict to only associate’s degree–granting institu-
tions. The first panel of Table 7 presents results for metro-
politan regions, the second panel for metro-adjacent 
regions, and the third panel for rural regions. The results 
from the first two columns show that employment losses 
predict increases in full-time enrollment in associate 
degree programs across metropolitan and metro-adjacent 
areas in the fall semester. There are no significant increases 
in first-time enrollment, but there are increases in the pro-
portion of first-time students attending full-time in metro-
politan areas. These effects are largest and most statistically 
significant in metropolitan regions, however. For example, 
a 1 percentage point increase in unemployment creates a 
7.6% rise in full-time enrollment in metropolitan areas  
(p < .05), a 4.1% rise in metro-adjacent areas (p < .1), and 
a 5.4% rise in rural areas (ns). Although first-time student 
inflow changes are ambiguous across region types, it is 
clear that higher unemployment leads to a higher propor-
tion of first-time students enrolled full time in metropoli-
tan and metro-adjacent areas, but this story does not apply 
to rural areas. The inflow mechanism is most salient for 
2-year colleges in metropolitan areas.

We next proceed to examine “outflow” responses to 
recessionary employment losses. Outflow measures are 
specified in 2 years after the unemployment measure, to look 
into the program-completing decisions of students that expe-
rienced certain labor market condition during their regular 
college period. In metropolitan areas, a 1 percentage point 
increase in local unemployment causes a 1.6 percentage 
point decrease in the cohort graduation rate (p < .05), and no 
effect on transferring out. In metro-adjacent areas, a 1 per-
centage point increase in local unemployment has no effect 
on the graduation rate or transfer-out rate. College students 

FIGURE 4. Trends in number of postsecondary institutions by 
regional category.

FIGURE 5. Twelve-month total student head count change by 
regional category.
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TABLE 4
First Stage Results

Unemployment rate

Model 1 Model 2

Metro Adjacent Rural Metro Adjacent Rural

IV (%) 0.0421*** 
(0.00711)

0.0638*** 
(0.00923)

0.0603*** 
(0.0122)

0.0424*** 
(0.00710)

0.0639*** 
(0.00924)

0.0606*** 
(0.0122)

Log population 0.783** 
(0.385)

1.508** 
(0.635)

−4.527*** 
(1.130)

0.720* 
(0.394)

1.518** 
(0.638)

−4.532*** 
(1.128)

Log Black population −0.485*** 
(0.162)

−0.300** 
(0.144)

−0.128 
(0.148)

−0.490*** 
(0.162)

−0.300** 
(0.144)

−0.134 
(0.148)

Log Hispanic population −0.0606 
(0.178)

0.117 
(0.198)

0.139 
(0.394)

−0.0352 
(0.178)

0.110 
(0.200)

0.124 
(0.393)

Log no. institutions 0.112 
(0.0718)

−0.0704 
(0.149)

0.200 
(0.254)

County fixed effect      
Year fixed effect      
Observations 11,324 4,533 2,729 11,324 4,533 2,729
R2 0.877 0.855 0.831 0.877 0.855 0.831
F statistics of IV 35.11 47.87 24.30 35.64 47.82 24.47

Note. Every population is for ages 15 to 29 years. Robust standard errors in parentheses, clustered by county. Instrumental variable (IV) = ratio of construc-
tion and manufacturing * recession (Year 2009–2011).
*p < .1. **p < .05. ***p < .01.

TABLE 5
Effects of Unemployment on Log Enrollment at Locally Dependent Postsecondary Institutions

Log head count

Model 1 (IV) Model 2 (IV) Model 3 (TWFE)

Metro Adjacent Rural Metro Adjacent Rural Metro Adjacent Rural

Unemployment rate 0.0290 
(0.0276)

0.0516** 
(0.0200)

0.1000*** 
(0.0384)

0.0560** 
(0.0273)

0.0458** 
(0.0194)

0.107*** 
(0.0386)

0.00188 
(0.00633)

0.00515 
(0.00650)

0.0188* 
(0.0107)

Log population 0.480*** 
(0.180)

0.622** 
(0.279)

1.275*** 
(0.368)

0.156 
(0.178)

0.536* 
(0.279)

1.297*** 
(0.365)

0.498*** 
(0.178)

0.685** 
(0.275)

0.884*** 
(0.309)

Log Black population −0.0267 
(0.0975)

0.0102 
(0.0522)

0.0358 
(0.0706)

−0.0400 
(0.0923)

0.0127 
(0.0529)

0.0289 
(0.0706)

−0.0388 
(0.0984)

−0.00433 
(0.0515)

0.0247 
(0.0680)

Log Hispanic population 0.0398 
(0.0990)

0.0274 
(0.0727)

−0.138 
(0.121)

0.163* 
(0.0948)

0.0889 
(0.0690)

−0.161 
(0.123)

0.0385 
(0.0988)

0.0349 
(0.0714)

−0.118 
(0.111)

Log no. institutions 0.538*** 
(0.0703)

0.622*** 
(0.137)

0.286* 
(0.150)

 

  
County fixed effect         
Year fixed effect         
Observations 11,324 4,533 2,729 11,324 4,533 2,729 11,324 4,533 2,729

Note. Every population is for ages 15 to 29 years. Robust standard errors in parentheses, clustered by county. IV = instrumental variable; TWFE = two-way 
fixed effects.
*p < .1. **p < .05. ***p < .01.

in rural areas are similarly no more or less likely to graduate 
due to an increase in unemployment, but their likelihood of 
transferring out increases by 4.5 percentage points (p < .05). 
This implies that, particularly in rural regions, increases in 

postsecondary enrollment during the recession were driven 
in large part by more students transferring from 2-year pro-
grams to 4-year programs rather than stopping or pausing 
their education.
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Alternative Pathways

The unbiasedness of these estimates relies on a central 
assumption. Specifically, it requires that—conditional on 
county and year fixed effects and demographic controls—
the IV only affects outcomes through its effects on unem-
ployment. Although we believe this assumption is 
reasonable, there are plausible alternative pathways. For 
example, counties highly reliant on construction and 
manufacturing industries could have divergent prereces-
sion trends in postsecondary enrollment, again for rea-
sons unrelated to local job loss.

We interrogate the validity of our method in three tests. 
For the first, since the results could be due to differential 
“pretreatment” trends rather than the local labor market 
conditions, we employ a reverse causation falsification test 

that replaces the current year student head count outcome 
with a 3-year lagged student head count. Another robust-
ness exercise considers alternative IV based on the same 
logic as our instrument, but with slightly different specifi-
cations. In these specifications, the postrecession indicator 
in the interaction term is replaced instead with national 
aggregate or industry-specific unemployment rates. In 
addition to the above tests, we also consider the sensitivity 
of our results to using an alternative measure to the unem-
ployment rate. This sensitivity test replaces the unemploy-
ment rate with an employed labor force index. We 
demonstrate the results of each test in online Supplemental 
Appendix Tables A4, A5, and A6, which confirm the prin-
cipal findings of this study and support the logic of our 
preferred method. Although these robustness tests cannot 
fully guarantee the validity of our IV, they do rule 

TABLE 6
Effect of Unemployment on Log Enrollment in Different Program Types (Model 1)

Log head count

2-year institution 4-year institution

Metro Adjacent Rural Metro Adjacent Rural

Unemployment rate 0.0271 
(0.0299)

0.0223 
(0.0180)

0.0784* 
(0.0411)

−0.136 
(0.0991)

−0.0335 
(0.0432)

0.0703** 
(0.0255)

Observations 8,544 2,844 1,697 5,410 795 336

Note. Two-year institution is degree granting for programs of at least 2 but less than 4 years; 4-year institution is degree granting for programs of 4 or more 
years; Robust standard errors in parentheses, clustered by county. All models include county fixed effects, year fixed effects, and controls. Enrollment is only 
at locally dependent postsecondary institutions.
*p < .1. **p < .05. ***p < .01.

TABLE 7
Effect of Unemployment on Student Entrance and Exit Mechanisms (Model 1)

Fall semester

Graduation 
(%)

Transfer 
out (%) Full-time First-time

Full in 
First (%)

Panel A: Metropolitan
 Unemployment rate 0.0760** 

(0.0330)
0.0433 

(0.0387)
1.641* 
(0.973)

−1.578* 
(0.850)

0.579 
(0.727)

 Observations 8,543 8,539 8,539 7,574 5,956
Panel B: Adjacent
 Unemployment rate 0.0413* 

(0.0236)
−0.0233 
(0.0312)

1.377 
(1.062)

−0.0747 
(0.731)

0.109 
(0.594)

 Observations 2,840 2,837 2,834 2,521 1,818
Panel C: Rural
 Unemployment rate 0.0540 

(0.0388)
0.0430 

(0.0397)
−0.382 
(1.082)

−0.800 
(0.998)

4.473** 
(2.251)

 Observations 1,697 1,694 1,694 1,499 1,125

Note. Full-time is log counts of full-time students; first-time is log counts of first-time students; full in first is the ratio of first-time students attending full 
time. Since graduation and transfer out have 3 years gap between cohort and reported year, those are 2 years forwarded. Robust standard errors in paren-
theses, clustered by county. All models include county fixed effect, year fixed effect, and controls. Enrollment is only at locally dependent postsecondary 
institutions.
*p < .1. **p < .05. ***p < .01.
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out certain violations to the exclusion restriction, such as 
prerecession nonparallel trends, and rule out specification 
issues with the IV and unemployment measures.

We also consider more generally how to interpret our 
findings given the relation between educational pursuits and 
migration patterns. If a rural student, who was otherwise 
likely to enter a college or university outside of the county, 
instead enters a local institution, then the increase of enroll-
ment in the local institution reflects only a change of loca-
tion in postsecondary education.14 In contrast, if a rural 
student, who was otherwise likely to enter the local job mar-
ket, enters a local institution, then the increase of enrollment 
in the program means a real increase in postsecondary edu-
cation enrollment. We cannot observe the true counterfactual 
outcome for students attending local colleges, but we can 
test the extent to which local unemployment affects the share 
of college students coming from within that state. If local job 
loss primarily affects where postsecondary enrollment 
occurs, rather than how much of it occurs, we might expect 
a change in the proportion of students from in-state versus 
out-of-state. We do not observe this phenomenon, however 
(see online Supplemental Appendix Table A7), and therefore 
believe the primary mechanism through which local unem-
ployment affects postsecondary enrollment is through stu-
dents opting out of immediate entry into the local labor 
market.15 There are certainly caveats to inference, which we 
describe further in the section below.

Discussion

The correspondence between labor market conditions and 
the schooling choices of youth is complex and bidirectional. 
Prior research has shown that college enrollment is counter-
cyclical, tending to increase as markets go into decline 
(Barrow & Davis, 2012). We confirm this finding using an IV 
approach with nearly two decades of national data. We then 
zoom in to explore how this dynamic occurs at the commu-
nity level, and how the dynamic varies by the type of com-
munity. We hypothesized, in particular, that students in 
remote rural areas may respond in unique ways to commu-
nity job loss, due to their relative geographic isolation and 
fewer local job opportunities associated with college educa-
tion. Identifying determinants of educational decision mak-
ing in rural regions is highly relevant for policy, given the 
low levels of postsecondary enrollment and attainment in 
these regions.

Our analysis concludes that each 1 percentage point 
increase in unemployment translates into a 10% increase in 
postsecondary enrollment in rural counties, a 5% increase in 
metro-adjacent counties, and no clear increase in metropoli-
tan counties. In other words, the average rural county would 
gain approximately 270 more enrolled students, and the 
average metro-adjacent county would gain approximately 
180 more enrolled students by 1 percentage point increase in 

unemployment rates. These effects do not appear to be 
driven by openings (or closings) of local colleges on the 
extensive margin. Instead, this large increase in enrollment 
at rural postsecondary institutions due to recessionary job 
losses can be explained by (1) more students choosing to 
enroll in 2-year degree and 4-year degree programs and (2) 
more students choosing to transfer from 2-year to 4-year 
institutions. Increases in enrollment in metropolitan postsec-
ondary institutions are alternately explained by increases in 
full-time enrollment and delayed student graduation. Results 
are robust to using alternative measures of local labor mar-
ket conditions instead of the unemployment rate and to a 
reverse causality falsification test.

These findings confirm descriptive trends presented in 
earlier research. Marré (2014) noted that during the 2000s 
decade overall, both rural and metropolitan populations 
experienced a rise in college educational attainment, but 
rural populations lagged behind metropolitan populations in 
college completion and bachelor’s degree completion. The 
economic returns to bachelor’s degrees also rose signifi-
cantly during this period, even as unemployment grew. Our 
findings indicate that youth and adults living in rural coun-
ties took particular advantage of these shifting economic cir-
cumstances to pursue higher education. They did so, even 
while facing known barriers to college, such as weaker aver-
age high school preparation and counseling (Provasnik et al., 
2007; Sutton & Pearson, 2002) and greater financial and 
socioeconomic constraints (Byun et al., 2012; McDonough 
et al., 2010). We should note that the increased educational 
attainment we observe in rural regions during this period, 
though heartening, certainly pales in comparison to the 
financial devastation experienced by many. The implication 
from this study is—of course—not to prescribe economic 
recession as some sort of educational policy solution. 
Instead, it is to highlight the vital role that community col-
leges and other local institutions play in offering training 
and career preparation during recessionary periods, particu-
larly for rural youth and adults.

This research also speaks more broadly to the role of 
local economic opportunities in shaping educational trajec-
tories of youth and young adults. Foote and Grosz (2020) 
showed in a national study that local 2-year college enroll-
ment rose on average by three students for every 100 work-
ers laid off in the local labor market. Using a new IV for 
local job loss, our study confirms this pattern and illustrates 
that rural communities are most likely driving this associa-
tion between local job loss and college enrollment. Our find-
ings therefore also lend empirical support to an analysis by 
Petrin et al. (2014) of a national survey of rural youth, which 
underscored student perceptions of the availability of local 
economic opportunities as the most significant factor pre-
dicting student intentions to either stay or leave their rural 
community. While we do not in this article analyze migra-
tion intentions as did these authors, we do find that actual 
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shifts in local economic opportunities change rural students’ 
real choices about their investments in education.

Study Limitations

This study contains certain limitations. First, this work 
cannot speak to how community job loss affected educational 
attainment of young adults in rural areas that lacked a nearby 
college or university. Among rural counties in the United 
States, only 30% have a Title IV eligible postsecondary insti-
tution within their borders (Table 2). Only 16% have such a 
postsecondary institution that draws at least 90% of students 
from within the state. Without information available on how 
many students move out of their community to attend college 
elsewhere, we are limited in our inferences about this popula-
tion. Examining the effects of local economic shifts on student 
out-migration in areas with no local colleges or universities 
would therefore be a fruitful area for future research.

A second limitation is the difficulty in ascertaining whether 
differences across regions are statistically significant. Although 
job loss in rural areas appears to have at least 7% larger effect 
on postsecondary enrollment than the same amount of job loss 
in metropolitan areas, this difference is not significant when 
formally tested. However, the 90% confidence interval of the 
rural-metropolitan difference in enrollment effects ranges from 
negative 1% to positive 15%, and the 90% confidence interval 
from the alternative IV ranges from 0% to 20% (see online 
Supplemental Appendix Figure A2). We consequently feel rea-
sonably confident that this unemployment-enrollment dynamic 
operates most strongly within rural regions.

A final limitation is the degree to which we can explore 
mechanisms. We did explore the main drivers of enrollment 
increases in terms of changes to student inflow and student 
outflow (graduation and transfer). However, we cannot trace 
student educational decisions that involve moving out of the 
county or involve moving into the county from elsewhere. 
This limits our capacity to fully understand enrollment pat-
terns at postsecondary institutions that do not draw primarily 
from the local community (Table 8). We also cannot fully 
ascertain which types of students existed on the “margin” 
and chose to enroll in college due primarily to shifts in local 
employment opportunities. Are these students on the exten-
sive margin more economically advantaged, or more eco-
nomically disadvantaged? What would these students have 
done in the counterfactual if community jobs had not disap-
peared? And, are these community-level changes in college 
attendance behavior permanent or transitory changes limited 
to the recession period? These questions again could provide 
interesting avenues for future research.

Policy Implications

The current study explored geographic trends in higher 
education during the Great Recession. In the midst of a new 
economic downturn prompted by the global COVID-19 pan-
demic, our observations from the 2008 recession may 

nonetheless provide some hope for institutions of higher 
education now suffering from budget cuts—particularly for 
those institutions located in remote rural regions of the coun-
try. In communities hit hard by recessionary job loss in con-
struction and manufacturing, many individuals either flocked 
to the nearest college to enroll, delayed graduation, or chose 
to transfer from their 2-year program to a 4-year program. 
Colleges operating during the Great Recession benefitted 
from significant federal aid through the American Recovery 
and Reinvestment Act of 2009, which partly buffered col-
leges from the most severe budgetary cuts. Without the same 
level of federal support during the current crisis, colleges 
may struggle to survive even if student enrollment rebounds. 
Furthermore, the Great Recession disproportionately 
affected employment in construction and manufacturing 
industries, whereas the current downturn has disproportion-
ately affected the service industry (Dalton, 2020). It remains 
to be seen whether different forms of job loss differentially 
affect postsecondary enrollment trends in metropolitan, 
metro-adjacent, and rural regions.

As another potential silver lining of our findings to the 
current context, the rapid expansion of virtual schooling 
may signal an expansion of the availability of postsecondary 
education options for rural students. Nevertheless, there are 
still significant obstacles toward achieving high-quality vir-
tual education. Online college classes are associated with 
lower levels of student success and a lower likelihood of 
continuing college education (Bettinger et al., 2017). 
Moreover, rural communities often have limited access to 
broadband internet services that could facilitate virtual 
learning (Federal Communications Commission, 2018; 
LaRose et al., 2007). Without intensive policy attention to 
these issues, distance learning alone is unlikely to solve rural 
America’s college access and attainment problem.

Finally, we acknowledge that increased college going in 
rural areas could present a double-edged sword. According 
to some scholarship, rural students hold different educa-
tional aspirations than do nonrural students due to their 
unique “attachment to place” (Burnell, 2003; Hektner, 1995; 
Howley et al., 2009). If rural students value ties to the com-
munity over traditional measures of economic mobility, then 
increased levels of education may not hold as much indi-
vidual value. Furthermore, if increases in college enrollment 
and attainment lead to an acceleration of the “brain drain” of 
rural communities, there could be long-term adverse conse-
quences for rural economies and schools. In any given year, 
more than 6% of nonmetropolitan bachelor’s degree-holders 
in the U.S. migrate to a metropolitan area. Carr and Kefalas 
(2010) describe this out-migration of educated youth from 
rural communities in stark terms: “The youth exodus is a 
zero-sum phenomenon: it benefits the destination cities and 
hurts the regions that migrants flee (p. 5).” This trend makes 
it more difficult for rural communities to find qualified doc-
tors, business owners, and teachers. It also contributes to the 
notable aging of rural regions (Glasgow, 2000). Improving 
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college attainment rates is an important first step, but policy-
makers should invest in efforts to achieve this goal while 
also encouraging youth to “give back” to their communities 
(e.g., Farmer et al. 2006), addressing gender disparities in 
career pathways (e.g., Corbett, 2007), and confronting the 
implications of out-migration for families and mental health 
(e.g., Elder et al., 1996; Hektner, 1995).
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Notes

1. For more details on the complexities in defining rural, see 
Cromartie and Bucholtz (2008).

2. Hillman and Orians (2013) look at differences in community 
college enrollment demand responses to local labor market changes 
between micropolitan and metropolitan areas, but their analysis is con-
strained to prerecession years, and they do not look at rural regions.

3. Since IPEDS is institution-level data, it is not possible to 
directly measure an individual’s educational decision. However, 
the data set covers rural areas well, unlike some alternative data 
sources. There are a few other data sources that provide indi-
vidual level surveys (e.g., Current Population Survey October 
Supplement) but those alternative data sets do not sufficiently 
cover rural areas. For example, there are fewer than 50 respondents 
who can be recognized as rural county residents and are within the 
19- to ~30-year age-groups in the 2007 Current Population Survey.

4. Marginal rural students are more likely to choose shorter-
term sub-baccalaureate degree (Wells et al., 2019).

5. We use the 2008 year of this data as it reflects industrial 
composition right before recessionary rises in unemployment. See 

online Supplemental Appendix Figure A1 plots total construction 
and manufacturing employment by year. Prior to 2008, manufac-
turing employment was already in decline, whereas construction 
employment was growing slightly. Then, between 2009 and 2011, 
employment in both industries drops precipitously.

6. Because of the potential concern that ARRA funding coin-
cides with community job loss during the recession, we run alter-
native models that also control for the proportion of first-time 
students receiving student aid in that county and year. This is not 
our preferred approach, because this variable has a high number of 
missing values in early years which must be imputed. Results are 
all nonetheless highly consistent with our main model (see online 
Supplemental Appendix Table A2).

7. This sample restriction does affect results directly, with the 
strongest effect sizes arising for the most stringent definition of 
locally dependent (Table 8). For the alternative threshold of 80% 
from a single state, the effect on rural enrollment drops from 10.0% 
(p < .01) to 7.9% (p < .05). For the alternative threshold of 70% 
from a single state, the effect of rural enrollment drops further to 
6.1% (p < .05). For all thresholds, the effect on rural enrollment 
is larger than the effect on metropolitan or metro-adjacent enroll-
ment, although this gap shrinks somewhat for less-local institu-
tions. Overall, we can conclude from the analysis in Table 8 that 
the strongest effects of local job loss on postsecondary enrollment 
occur in institutions with higher in-state student enrollment.

8. The migration issue could hypothetically be resolved by con-
trolling for county-to-county migration. However, there are several 
issues that make this solution not possible. Mostly, data measuring 
migration is insufficient for this purpose. U.S. Census Bureau pro-
vides a few possible data sets including the American Community 
Survey and intercensal population data. However, neither cover the 
full time period of our study, and American Community Survey’s 
migration data set is a 5-year rolling survey. In addition to this, 

TABLE 8
Sensitivity Test: Alternative Definitions of Local Institutions

Institution sample

Model 1 (IV)

Metro Adjacent Rural Metro Adjacent Rural

>90% students local 0.0290 
(0.0276)

0.0516** 
(0.0200)

0.1000*** 
(0.0384)

<90% −0.0189 
(0.0264)

0.0213 
(0.0226)

−0.0288 
(0.0574)

N = 11,324 N = 4,533 N = 2,729 N = 10,048 N = 3,721 N = 3,074
>80% students local 0.0427* 

(0.0258)
0.0244 

(0.0172)
0.0791** 
(0.0361)

<80% −0.0464 
(0.0337)

0.0258 
(0.0202)

−0.0241 
(0.0580)

N = 12,256 N = 5,647 N = 3,624 N = 8,058 N = 2,536 N = 2,093
>70% students local 0.0441* 

(0.0238)
0.0267 

(0.0174)
0.0613** 
(0.0310)

<70% 0.00325 
(0.0330)

0.0142 
(0.0252)

−0.0160 
(0.0579)

N = 12,765 N = 6,141 N = 4,302 N = 6,641 N = 1,770 N = 1,263
All institutions 0.0468* 

(0.0240)
0.0328** 
(0.0157)

0.0521 
(0.0365)

 

N = 13,685 N = 7,062 N = 5,049  
Covariates      
County fixed effect      
Year fixed effect      

Note. Robust standard errors in parentheses, clustered by county. IV = instrumental variables.
*p < .1. **p < .05. ***p < .01.
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even perfect county-level migration data cannot explain whether 
such migration occurs because of the job market, or educational 
pursuits, or other reasons. We return to the question of how migra-
tion affects interpretation of our study in the Results section and 
provide descriptive trends in migration and population change in 
online Supplemental Appendix Figures A3 and A4.

9. According to the U.S. Bureau of Labor Statistics (2018), the 
U.S. economy hit its peak during the last month of 2007 and its 
trough in June 2009. However, the shock of the Great Recession 
reverberated throughout the labor market for much longer. The 
U.S. unemployment rate hovered at over 8% in early 2009 and 
maintained this unusually high rate until early 2013.

10. In early 2000, there was another recessionary period, but the 
heterogeneous effects across industries, which create variation for 
the IV, were weaker than during the Great Recession.

11. Since postsecondary enrollment is measured between July 
in year t and June of the next year (t + 1), and all other variables 
are measured over the fiscal year between January and December 
in year t, there is approximately a 6-month lag between the right-
hand side variables and the outcome variable.

12. We have also performed an alternative estimation approach, 
which pools rural, adjacent, and metropolitan counties into a sin-
gle sample. In this version, there are three endogenous variables 
(unemployment, metro-adjacent × unemployment, and rural × 
unemployment) and three instruments (IV, adjacent × IV, rural 
× IV). The results from this interacted model, reported in online 
Supplemental Appendix Table A3, are mathematically identical to 
the partitioned sample regression results, but we prefer the latter 
due to the simpler first stage and ease of interpretation.

13. Although the point estimates are consistently larger in 
rural counties, the 95% confidence intervals of estimates from 
the metropolitan, metro-adjacent, and rural samples are overlap-
ping. We formally test the differences across geography type in 
online Supplemental Appendix Table A3, and present the specific 
confidence intervals of these differences in online Supplemental 
Appendix Figure A2.

14. This mechanism is aligned with the fact that out-migra-
tion decreases in rural areas during the Great Recession (Johnson 
et al., 2016). We document this ourselves in online Supplemental 
Appendix Figure A3 using two waves of the 5-year ACS county-
to-county migration estimates for ages 18 to 19 years. We also 
triangulate these patterns using intercensal population change 
data in the population ages 15 to 29 years in online Supplemental 
Appendix Figure A4. In short, during the recession, young people 
living in rural regions in the United States were more likely to 
remain in those areas, perhaps attending local colleges as our 
findings suggest.

15. Online Supplemental Appendix Table A7 shows the effects 
of unemployment on proportion of postsecondary students in the 
county from a single state, using our preferred IV approach. There 
are null effects of unemployment on the proportion of enrollment 
in-state for each geography type and sample restriction, other than 
for nonlocally dependent institutions in metropolitan counties. 
Although IPEDS provides data on the original state of residence of 
first-time students, it does not provide information on the original 
county of residence, which limits our analysis. In a subanalysis by 
institution type (available on request), 4-year institutions in metro-
politan areas did experience a slight increase in in-state enrollment 
following job losses.
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