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Abstract

Though there is evidence that postsecondary enrollment is countercyclical with respect
to national economic trends, much less is known at the local level. This paper examines the
response of community college enrollment to local labor demand shocks. We rely on detailed
data about institution-level enrollment and credential completion for most two-year colleges
across the country over the past two decades. While previous work has focused on local
unemployment rates to measure local economic conditions, we leverage counts of mass layoffs
within a local labor market, which represent discrete and acute labor demand shocks. We
find that for every 100 workers involved in a mass layoff, first-time fall enrollment in nearby
community colleges increases by about 3 students in the following year. We also find that
credential completion responds heterogeneously by field of study. In particular, we show that
the largest responses to mass layoff events are in two-year degrees and certificates in fields with
higher expected labor market returns.
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1 Introduction

The dynamics of worker adjustment following job loss have gained renewed interest in light of the

recent Great Recession and declines in labor force participation (Council of Economic Advisers,

2016). Some workers regain employment quickly, but many exit the labor force. However, it

remains an open question what workers do upon exiting the labor force, especially as they take an

increasingly long time to re-enter the ranks of the employed.1 Workers who exit the labor force

may experience significant depreciation in human capital, which has permanent productivity and

wage consequences (Albrecht et al., 1999; Görlich and De Grip, 2009). However, some workers

exit the labor force to upgrade their skills. Thus, it is crucial to understand to what extent workers

enter postsecondary institutions in bad economic times, as well as what fields they study.

This question is particularly important in light of the “polarization” of the labor market that

predates the Great Recession, whereby demand for jobs in the middle of the skill distribution are

increasingly replaced by jobs at the tails (Autor and Dorn, 2013). Keller and Utar (2016) show that

workers with more education are also more likely to transition from middle-skill to high-skill jobs,

making skill upgrading an important step for ensuring future employment prospects of workers.

There is considerable research documenting the relationship between job loss and postsecondary

enrollment. However, the literature tends to measure either individual responses to personal job

loss (e.g. Barr and Turner, 2015) or aggregate effects of large macroeconomic shocks (e.g. Barrow

and Davis, 2012). Much less is known about the effect at the local labor market level, which is

particularly important as some workers not directly affected by job loss may also respond to an

adverse economic climate.

In this paper, we consider postsecondary education as a channel for worker adjustment follow-

ing local economic shocks. We focus on enrollment and completion at two-year colleges, which

are the primary engines of worker retraining, especially for older students. Community colleges

and technical schools attract students that were most likely affected by local economic downturns,

making it important to understand their role in the adjustment of local labor markets. We consider

enrollment outcomes, as well as the receipt of degrees and certificates, and we distinguish between

two-year associate’s degrees and other certificates and diplomas. Additionally, we group awards

1In previous work, we have considered cross-county migration flows, enrollment in public benefit programs, and
non-participation (Foote, Grosz and Stevens, 2015).
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by their educational content, focusing in particular on how career-technical education production

responds to labor market shocks. We also pay close attention to fields with rapidly rising or

declining labor demand, such as allied health, information technology, and manufacturing.

This paper makes several contributions to the literature. First, our key measure of local demand

shocks—local mass layoff events—is discrete, acute, and not open to many of the methodological

limitations of studies of this kind.2 Second, our analysis spans the entire country, while other

papers have considered specific industries, areas, or workers. Third, we focus primarily on the

effects at the two-year college level, especially community colleges, updating the often-cited

analysis by Betts and McFarland (1995). While we document the overall enrollment response to

local labor demand shocks, we also separately identify the different types of degree and certificate

programs that experience particular expansions or contractions following mass layoffs. Finally,

since our data span the late 1990s and 2000s, we contribute to the growing literature on how

workers responded to the labor market conditions following the Great Recession.

We find that following mass layoff events, there is a marked increase in community college

enrollment. A one percent increase in the number of workers involved in a mass layoff leads to

a 0.03 percent increase in new community college enrollments the following year. These results

suggest that for every 100 workers laid off, enrollment will increase by three students within the

next three years.

The effect on enrollment translates into an increase in eventual degree receipt. We find that a

one percent increase in the number of workers involved in mass layoffs leads to a 0.025 percent

increase in overall awards over the next three years. When we examine different types of awards

separately, we find that the bulk of this effect is concentrated among certificates, as opposed to

associate degree programs.

We also find that there is heterogeneity in the extent that workers complete different programs

following layoff events. There are much larger responses in career-technical fields than in academic

fields focused on transfer to four-year colleges. Within career-technical fields, we find particularly

large effects for associate’s degrees in construction and manufacturing, as well as certificate

programs in allied health. Overall, we find a positive though weak correlation between a particular

2As we outline in a later section, many similar studies use the unemployment rate as the measure of local demand
shocks. This has several drawbacks, not least of which is the endogeneity of the unemployment rate to exits from the
labor force such as educational enrollment.
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program’s completion response to layoff events and its estimated earnings return. This is at least

suggestive evidence that workers leaving the labor force to retrain are enrolling in high-return

fields.

The remainder of this paper proceeds as follows. Section 2 reviews the previous literature on

the topic, and Section 3 discusses our data. To motivate our analysis, Section 4 presents aggregate

trends in post-secondary enrollment and degree receipt, as well as the geographic variation in

post-secondary enrollment. Section 5 outlines our research design, while Section 6 presents our

results. Section 7 concludes and discusses potential directions for future work.

2 Literature

A large literature has shown the adverse effects of job loss on workers. Jacobson, LaLonde and

Sullivan (1993) show that workers involved in a mass layoff lose about 25 percent of their earnings

over the next six years. Additionally, Stevens (1997) shows that much of this effect can be explained

by individuals losing subsequent jobs, effectively compounding the adverse effects. However,

recent literature has shown that while the mean effect of job loss is quite negative, the dispersion of

outcomes for displaced workers is large; Fallick, Haltiwanger and McEntarfer (2012) find that a

worker at the 10th percentile of outcomes experiences a 10% decline in earnings, while a worker at

the 90th percentile sees a 14% increase in earnings following a mass layoff. These results suggest

that some workers actually benefit from being laid off, and one potential channel to explain this

earnings growth is increased human capital accumulation following the separation.

There is also a growing literature documenting worker exit following adverse labor demand

shocks. Autor, Dorn and Hanson (2013) show that workers in areas experiencing lower labor

demand because of increased trade competition drop out of the labor force at higher rates than

workers in areas not exposed to this competition. Foote, Grosz and Stevens (2015) find that

following a mass layoff, about half of the adjustment in labor force size is due to non-participation,

but what workers do upon exit is not examined. Finally, Yagan (2016) shows that non-participation

is particularly important in the Great Recession.

In addition to findings on worker displacement, there is strong evidence that post-secondary

enrollments are counter-cyclical. Betts and McFarland (1995) found that unemployment rate
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increases of one percentage point led to enrollment increases of four percentage points, and

similar recent work uses similar designs (Hillman and Orians, 2013; Nutting, 2008; Clark, 2011).

Additionally, recent evidence shows that enrollment in the two-year and four-year sectors increased

considerably due to the Great Recession (Barrow and Davis, 2012), but there is much less evidence

on whether the content of what people study is affected by downturns. An exception is Nutting

(2008), who finds that career technical enrollment is more responsive to labor market conditions

than academic enrollment at one large public university. A growing number of papers using

natural experiments focus on educational impacts of natural resource booms (Basso, 2016; Black,

McKinnish and Sanders, 2005; Morissette, Chan and Lu, 2015; Cascio and Narayan, 2015),3 though

most consider the high school dropout margin as opposed to the college enrollment decision.

A growing literature also examines the skill upgrading of displaced workers. Barr and Turner

(2015) find that longer unemployment insurance duration and more generous unemployment

inurance policies increase the likelihood of individuals to enroll in postsecondary education.

Jacobson, LaLonde and Sullivan (2005a,b) use administrative data from Washington and find

that workers who enroll in schooling following a job loss have increased earnings, even for older

workers.

There is also growing interest in how postsecondary institutions themselves act as economic

agents, and whether they respond to local changes in labor demand. This interest is partially related

to the rise of two-year for-profit colleges, leading to concern about competition between the public

and the private sector (Deming, Goldin and Katz, 2012; Cellini, 2009, 2010). Xia (2016) shows that

for-profit schools compete with community colleges over specific programmatic offerings, though

on the whole they seem more responsive to incentives from financial aid availability than the local

demand for skills (Cellini, 2010). Xia (2016) also finds that community colleges are rigid in their

course offerings and class sizes.

3 Data

This section outlines the main data sources that we use for the analysis. While all the data we

collect is reported at the county or sub-county level, we aggregate the data to the commuting

3Basso (2016) also examines the effect of the bust following an oil boom.
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zone level (Tolbert and Sizer, 1996). Commuting zones approximate the boundaries of a local

economy according to commuting patterns, thus reducing the likelihood of confounding spillovers

due to local migration and commuting. Moreover, because commuting zones are aggregations of

counties, they are straightforward to use with publicly provided data. In our context, the use of

commuting zones is useful for two other reasons. First, we expect postsecondary institutions to

draw students from larger areas than just the local county, especially in states where the counties

are quite small. Furthermore, many counties do not have any post-secondary institutions, meaning

that we would need to drop them, and thus a considerable segment of potential college enrollees,

from the analysis. On the other hand, we believe that states are too large a definition of a local

labor market, especially since two- and four-year colleges tend to draw students locally.4

Mass Layoffs

We use mass layoff events as our key measure of local labor market downturns, measured at the

county level. Between 1996 and 2013, the Bureau of Labor Statistics (BLS) compiled monthly

reports on layoffs by observing the initial claims for unemployment insurance filed by workers.

The BLS identified a mass layoff event when more than 50 workers filed claims against a single

establishment within a five-week period. For these events, the BLS contacted the establishment

to determine whether these workers experienced a layoff of at least 31 days. We use these data

to quantify the size of a local labor demand shock at the county level. The data are reported by

county of residence and so, for each county, we measure the number of workers residing in that

county that were involved in a mass layoff in a given year.

In other work, we have shown that mass layoffs are a viable measure of local labor market

shocks (Foote, Grosz and Stevens, 2015). Most importantly, they measure a clear change in labor

demand, and thus are not hampered by endogenous labor supply responses. Mass layoffs do not

represent all instances of job separations for workers, only separations that resulted in 50 or more

unemployment insurance claimants. Still, mass layoffs are a good measure in our setting precisely

because they account for workers who lose their job, do not find work, and apply for unemployment

benefits. Thus, the number of workers involved in mass layoffs represent a group for whom job

4Bettinger and Long (2009) find that, in Ohio, the median distance between home and four-year college was 26 miles,
and over half of students lived within 50 miles.

6



re-training is potentially the most advantageous.

Education Data

Our data on enrollment and degree receipt come from the Integrated Postsecondary Education

Data System (IPEDS), from the U.S. Department of Education. IPEDS data includes extensive

information for all institutions of higher education that participate in federal financial aid programs,

as well as some that may volunteer their own data. We focus on two measures of enrollment. These

include overall and first-time fall enrollment counts, broken out by gender.

The data in IPEDS also include information on awards, both degrees and certificates. We focus

on associate’s degrees (AA and AS), and two types of certificates: one-to-four year certificates and

certificates requiring less than a year.5 We examine degrees and certificates in the aggregate and by

broad field of study.6 To further simplify, we categorize certain fields of study as “career-technical,”

based on a system established by the California Community Colleges (California Community

College Chancellor’s Office, 2012) and used for external reporting purposes. IPEDS data also

provide address data for every year for all institutions. We match each institution with its county

and, thus, the number of layoffs in the local area.

Other work has discussed the drawbacks of using the IPEDS to measure the activity of for-profit

sub-baccalaureate institutions (Cellini, 2005, 2010). In particular, IPEDS tends to undercount

these institutions, and is not always accurate in determining their location, which is crucial for our

analysis. Nevertheless, we present results including for-profit colleges for our main analyses, with

the caveat that they may be subject to measurement error.

Other Data

We supplement these main sources of data with additional information on county demographics.

We use age, gender, and racial composition information from the Surveillance, Epidemiology,

and End Results (SEER) program of the National Cancer Institute. We also use the SEER data to

5There is also information on bachelor’s degrees and graduate degrees, but these are not relevant to the margin we
are studying. Bachelor’s degrees at community colleges are a small and relatively new phenomenon.

6All awards are categorized by their Classification of Instructional Program (CIP) codes maintained by the U.S.
Department of Education National Center for Education Statistics (NCES) and updated periodically. There are over
1,300 CIP codes. To simplify matters, we group them into broader categories. Appendix Table A1 shows the grouping of
CIP codes we use.
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calculate the size of the working age population (ages 16-65). Additionally, we use the Local Area

Unemployment Statistics (LAUS) from the BLS in order to measure the size of the labor force and

the unemployment rate in the county.

Summary Statistics

Table 1 displays summary statistics for the main variables for the years 1996-2013, at the commut-

ing zone level. On average, almost 1,500 workers per year were laid off in mass layoff events in

each commuting zone. This represented around 0.6 percent of the labor force each year. In each

year approximately a fifth of commuting zones had layoffs of over one percent of the labor force,

while two percent of commuting zones had particularly large shocks of over five percent of the

labor force laid off.

Commuting zones have an average of between two and three community colleges, and around

twice as many for-profit, two-year schools. Although there were more for-profit than public two

year colleges, community colleges represented the lion’s share of two-year college enrollment.

A number of commuting zones had no community colleges or for-profit two-year colleges; these

commuting zones are almost exclusively in rural areas, while in a large share of commuting zones—

37 percent—two-year colleges represented the only type of postsecondary institution. Given that

laid-off workers likely seek to retrain closer to home, this fact provides further motivation for

focusing on the community college sector, which primarily draws students from nearby (Rouse,

1995).

The last rows of Table 1 show the distribution of the content of degrees and certificates. Forty

percent of awards were in career-technical fields. Of these, a quarter were in construction and

manufacturing fields. An even larger share of awards were in health fields such as nursing, medical

assisting, and various medical technologies such as radiology or respiratory care therapy. Only

three percent of awards were in information technology.

4 Education Production and Local Labor Markets

To better understand how college enrollment responds to macroeconomic conditions, and how

college-going rates vary geographically, in this section we present enrollment trends over our study
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period, with a particular emphasis on the dynamics of the community college sector.

4.1 Aggregate Trends

Figure 1 shows enrollment from 1996 to 2011, disaggregated by type of institution (4-year, 2-year

public and 2-year private). Panel (a) of Figure 1 shows fall enrollment counts, while panel (b)

shows first-time fall enrollment (i.e. newly enrolled students). In the two most recent recessions,

shown as shaded bars, 2-year public enrollment increased markedly, particularly in the most recent

recession. In contrast, 4-year enrollment has been secularly increasing since the beginning of

our period, with no real changes in the trend in response to business cycles. Also, while 2-year

for-profit schools have received increasing scrutiny, they make up a small portion of enrollment in

IPEDS.7

Figure 1 also shows similar trends for degrees and certificates awarded. While there are larger

enrollment counts at 4-year schools, panel (c) shows that associates degrees are consistently a larger

share of total degree receipts, and therefore an important part of the post-secondary education

sector. To get a better sense of the composition of 2-year degrees, panel (d) disaggregates the 2-year

degrees into field of study, as a share of total degrees conferred. Career-technical education is a large

share of total degrees, accounting for almost 60% of the degrees in this time period. Additionally,

health has been increasing as a share of degrees, while construction and manufacturing degrees

have become less prevalent.

There are also regional differences in post-secondary and community college enrollment, as

shown in the maps in Figure 2, which display the post-secondary enrollment by commuting zone.8

Panel (a) of Figure 2 shows enrollment as a share of population in the CZ, and panel (b) shows

community college enrollment as a share of total enrollment. While there is some geographic

variation in enrollment in post-secondary, the variation in community college share is particularly

striking. Because some areas only have access to community colleges, it is unlikely that workers

who are upgrading their skills following a job loss will relocate for schooling. In fact, the strong

correlation between community college enrollment and distance to the nearest institution is an

often-used instrument for enrollment patterns in this literature (Rouse, 1995; Xu and Jaggars, 2013;

7IPEDS does not cover the for-profit sector nearly as well, as noted in Section 3.
8As with our empirical estimates, we choose to display statistics at the commuting zone level, because many counties

have no post-secondary institutions, and individuals could easily attend a school in an adjacent county.

9



Long and Kurlaender, 2009).

There are also significant geographic differences in field of study. Figure 3 displays the share

of overall community college awards in each field of study. While career-technical education is

concentrated in the Rust Belt, there is regional variation in the particular types of programs. For

example, childcare and cosmetology are concentrated in the South and in Southern California. On

the other hand, health programs are much more broadly represented.

Overall, it is clear that community college enrollment is correlated with macroeconomic labor

market conditions, and that career-technical education is an important piece of this response. In

addition, there is a considerable amount of regional differences in educational access, enrollment,

and attainment in the cross-section as well. We harness both of these levels of variation to estimate

the causal effect of local economic shocks on two-year college enrollment and receipt of degrees

and certificates.

5 Methodology

5.1 Local unemployment and educational production

Before discussing our preferred analytical strategy in the next section, we first note a commonly

used approach in the literature, which is to regress educational enrollment on the unemployment

rate in the following way:

yct = α + βUct + ΓXct +γc + ηt + εct (1)

where yct is the logged value of a certain educational outcome and Uct is the local unemployment

rate. The matrix Xct contains labor market covariates, γc are local area fixed effects and ηt are year

fixed effects. This is a generalized form of the estimating equation in Betts and McFarland (1995).

There are, however, considerable concerns in explicitly estimating equation 1, though some

variation of it is used with considerable frequency in the literature. First, enrollment in college

mechanically increases the unemployment rate since those individuals are no longer counted as

being in the labor force. Second, the unemployment rate, particularly at sub-state geographies,

is measured with considerable error (Hoynes, 2000), and therefore would lead β to be biased
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towards zero. Table 2 displays estimates of equation 1 for the main outcomes. Although noisy, the

coefficient in column 2 suggests that a one percentage point increase in the unemployment rate

is associated with a 2.03 percentage point increase in first-time fall enrollment, which is roughly

similar to the main result in Betts and McFarland (1995).

5.2 Using Mass Layoffs as a Measure of Local Downturns

In prior work, we have discussed how using mass layoff counts as a measure of local labor demand

shocks resolves many of the issues with using the unemployment rate (Foote, Grosz and Stevens,

2015). Mass layoffs measure local labor demand shocks much more acutely than changes in the

unemployment rate. Moreover, there are fewer concerns about measurement error, especially in

small geographical units like counties or commuting zones. Finally, mass layoffs are of independent

interest as a concrete measure of the number of jobs lost in a particular type of displacement.9

The goal is to estimate the effect of a large mass layoff event on enrollment in post-secondary

education. We want to estimate an elasticity, and allow mass layoffs to impact enrollment in more

than one period, since it takes workers time to adjust. To do so, we estimate the following equation.

yct =
I∑
i=1

βiMc,t−i +ΘXct +γc + ηt + ξc ∗ t + εct (2)

Where yct is the one of our outcomes of interest, either enrollment or awards, while Mct is the

log of the number of workers directly affected by mass layoff events in commuting zone c in year

t.10 Since both the outcome and the key regressor are expressed as logs, our estimate of βi can be

interpreted as an elasticity.

In the matrix Xct we include a set of time-varying measures of local characteristics. We include

commuting zone fixed effects, γc, to account for systematic, time-invariant differences between

commuting zones, and year fixed effects, ηt, to control for national trends. All regressions are

weighted by the local labor market’s lagged total population. Finally, to address the fact that mass

layoffs may be correlated within a commuting zone over time, we cluster our standard errors at the

9A commonly used instrument for the unemployment rate to isolate labor demand shocks is the shift-share or “Bartik”
instrument (Saks and Wozniak, 2011; Bound and Holzer, 2000). However, such a method may be difficult in small
geographies, and also does not provide intuition on the size of a shock relative to the local labor force.

10We use commuting zones as our geographic unit of observation because a worker is likely to commute to school
within this area.
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commuting zone level.

A crucial element of our main estimating equation is the inclusion of market-specific linear

trends ξc ∗ t. These labor market specific trends effectively identify the key coefficient βi off

deviations from those trends. It is important to account for these trends for a number of reasons.

First, we want to control for long-term economic conditions which may also be correlated with

funding of community colleges, and other local policies. Second, the demographic composition

of certain areas may be changing over our time period, making the area’s population increasingly

more or less likely to attend post-secondary institutions. Not controlling for these differential

demographic changes would confound the effect of mass layoffs with demographic changes. Finally,

mass layoffs are concentrated in certain areas of the country (Foote, Grosz and Stevens, 2015).

Thus, including commuting zone-level trends identifies the effect off shocks that are deviations

from the common trend, as opposed to large shocks per se.11 Given the importance of including

local trends, we include trends in all our analyses, and present results without linear trends in an

appendix table.

One potential limitation of our approach is that we estimate equation 2 at an aggregate level.

Thus we are unable to assert that the workers losing their jobs are exactly the individuals enrolling

in post-secondary institutions: it may be the case that other workers are responding to slack labor

market conditions and choosing to enroll in school. Additionally, there is a possibility that some

students are affected because their parents lost their jobs, and choose to enroll in community

college as a less expensive alternative to a four-year college (Hilger, 2014). For this to be a large

portion of the effect, we would expect a commensurate decline in four-year schools; we do not find

such an effect, and therefore are less worried that this is biasing our estimate.

6 Results

6.1 Enrollment and Completions

Table 3 shows results for the main outcomes. The top panel shows results for community colleges

and the lower panel shows the same specifications for for-profit colleges. The first column shows

11As an example, consider a commuting zone in which labor demand is decreasing over time, and so there are an
increasing number of layoffs every year. Including local trends acknowledges this commuting-zone-specific growth, and
the identification comes from layoff events that depart from the trend.
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that a one percent increase in workers laid off leads to a 0.015 percent increase in community

college enrollment, with a smaller effect in subsequent years. The second column displays fall

enrollment just among first-time students. We expect this response to be more pronounced than for

overall enrollment, because overall enrollment includes continuing students. Indeed, the estimates

in the second column of the table are slightly larger than the first column, although the difference

is not statistically significant.

The second panel of the table suggests that for-profit institutions also see positive enrollment

effects of a similar magnitude. However, the results are smaller than for community colleges and

not statistically significant. While the for-profit sector is a fraction of the size of the public sector,

and is likely underrepresented in the IPEDS data, this is still suggestive evidence of a response.

However, we certainly do not find any evidence that for-profit enrollments are responding in an

outsize way relative to community colleges.

The next four columns of Table 3 explore the effect of layoff shocks on degree receipt. We expect

the measured effects to be more muted than for enrollment, because of high attrition rates in the

two-year sector, as well as the lag between enrollment and degree completion (Calcagno et al.,

2008). Still, the third column shows that degree and certificate receipt do respond to layoffs. A one

percent increase in layoffs results in a 0.017 percent increase in community college awards two

years later, and a 0.004 percent increase three years later. There is a smaller effect at the for-profit

level. Perhaps not surprisingly, the larger effect are for smaller certificate programs that take

less time to complete, and also have fewer general education requirements than associate degree

programs.

The timing of the award response is not immediate. At the community college level, the timing

is consistent with the length of time required to finish these programs. For example, the effect on

the completion of associate’s degrees, which take approximately two years of full-time study, is

concentrated in the two-year lag, although not statistically significant. Completion of certificates is

evenly concentrated across all years.

At the for-profit level, the results are much less precise. There is not a significant increase

in associate’s degrees following layoffs, as the bulk of for-profit awards are concentrated among

shorter-term certificates. We find a large and statistically significant response for certificates only

in the third lag. We find large responses for very short certificates at the second and third lags. In
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general, the main results for for-profit colleges are intuitive. However, given our lack of precision

in these estimates, as well as restraint in the general literature on relying too much on for-profit

college statistics in the IPEDS data, we focus on community colleges for the remainder of the paper.

The main result from Table 3 is that there is a positive and statistically significant effect of

mass layoffs on enrollment and completion in community colleges. The elasticities seem small,

though, so to scale these effects we calculated what they would imply for a commuting zone at

the mean of the mass layoffs distribtion. For 100 workers involved in a mass layoff, the estimates

from Table 3 suggest that first-time enrollment increases by approximately 2.8 students within

three years. Moreover, eventual degree receipt increases by 1.9 students over the same period. By

comparison, in related work using a similar methodology, sample, and time period, we find that a

one percentage point increase in the share of the labor force laid off leads to a 0.2 percentage point

decrease in the size of the labor force, of which only half can be explained through observable

channels such as migration, retirement, and enrollment in disability insurance (Foote, Grosz and

Stevens, 2015). The results from Table 3 suggest that a large portion of the unexplained effect may

be due to enrollment in community college.

6.2 Field of Study

Next we estimate the differential responses for degree and certificate production by field of study.

Ideally, we would be able to observe enrollment in different types of degree and certificate programs.

Identifying which student is enrolled in a particular program, though, is particularly difficult

(Belfield, Scott and Zeidenberg, 2015). We can only observe completion by program of study, which

incorporates a certain measure of endogenous differences in completion rates. Nevertheless, in all

cases we expect our estimates of the effect of mass layoffs on program-level completions to be an

underestimate, both in terms of the absolute magnitude as well as in the speed of response. Thus,

we believe measuring completion can inform how workers are responding to displacement.

The first column of Table 4 shows the aggregate award response, by type of award. These

awards encompass career-technical programs as well as academic programs for students aiming to

transfer. In the second column we observe the response just for career-technical programs. Not

surprisingly, the results are stronger for CTE awards at all levels, given that displaced workers are

likely to enroll in these programs in order to upgrade their skills.
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Columns 3-7 further disaggregate the career-technical awards by the specific content of the

programs. We find a large and statistically significant increase in the production of awards in

construction and manufacturing fields following layoffs, especially for associate’s degrees. This is

perhaps surprising given the contemporaneous decline of manufacturing. However, aggregating

all programs of this type ignores the fact that much of the response may be in certain high-growth

areas. In fact, in recent years funding from large federal programs such as Trade Adjustment

Assistance (TAA) and the Workforce Investment Act (WIA) has gone specifically to high-tech

manufacturing programs. We return to this issue in the next subsection.

The fourth column of the table examines health programs. Here, too, we find a large and

statistically significant response, but only for certificates and not for associate’s degrees. There is

an increase in associate’s degrees and large certificates. This makes sense, given that health is a

high-growth labor market. The result that stands out is the rapid response of small certificates,

which grow almost 0.06 percent in the first year following a one percent increase in layoffs. These

small certificates are generally for medical assisting, nursing assisting, and related fields, and prior

research has found that employment in these occupations is highly countercyclical (Stevens et al.,

2015; Baughman and Smith, 2012); our results suggest that training for these occupations is also

counteryclical.

We also see some response for information technology, which is concentrated in the AA/AS

degrees. Given that many IT programs concentrate on these degrees rather than certificates, this

result makes sense. In contrast, there is very little evidence that workers enroll in public and

protective services; while one coefficient is large and significant, every other coefficient is smaller

and insignificant than the other fields.

Finally, we examine childcare and cosmetology. Overall, we find negative and statistically

insignificant results. However, we do find a large increase in the production of certificates at a

three year lag, which reflects the structure of this particular academic field. The bulk of childcare

and cosmetology awards are in certificates, and workers in these fields tend to need to earn small

one-semester certificates in order to maintain their licenses and credentials. Thus, the fact that we

do not see any response in smaller certificates suggests that the effect is driven by students gaining

new credentials as opposed to re-certifying existing ones.
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6.3 Comparing Results Earnings Returns

So far, we have documented heterogeneity in the educational production response to mass layoffs

that depends on field of study. An important question is whether the fields that see the largest

responses are the ones with the greatest earnings potential. There has been a growing recent

literature that seeks to estimate the labor market returns to different two-year programs, and has

found a great deal of heterogeneity across field of study (Stevens, Kurlaender and Grosz, 2015;

Jepsen, Troske and Coomes, 2014; Liu, Belfield and Trimble, 2015). Here, we match our results

from Table 4 to results from Stevens, Kurlaender and Grosz (2015), who estimate earnings returns

for over 200 credential-by-field combinations.

In order to test whether the magnitude of education production responses are correlated with

the expected return to having a degree or certificate in these fields, Figure 4 shows a scatter plot of

the layoff response magnitudes (vertical axis) with the estimated return for that field and degree

(horizontal axis).12 We estimated our main specification for each combination of four-digit CIP

code and type of degree or certificate. Most of the CIP codes match to the coefficients reported in

Stevens, Kurlaender and Grosz (2015), but in cases where there is no observed coefficient we do not

estimate a layoff response. Stevens, Kurlaender and Grosz (2015) disaggregate degrees based on

units required, while we only have years required for certificates (one to four years or less than one

year). To harmonize these definitions, we average the 30-60 and 18-30 unit effects from their paper

and treat that as the estimate for the one to four year certificate.

Panel (a) of Figure 4, which scales each data point by the average annual national completions

in that field and award type, shows a weak yet positive correlation between the measures. In panel

(b) we omit all statistically insignificant estimates of earnings returns. This does not substantially

change the result: the relationship is still positive, although more precisely estimated.13 Panels (c)

and (d) show that the positive association is not necessarily limited to a particular type of award:

degrees and certificates all had positive associations, though degrees tended to have larger earnings

returns.

These analyses show that there are considerable differences in the field of study workers enter

following local downturns. We find that there is at least a correlation between the fields with

12Specifically, we take numbers from Figure 3 of Stevens, Kurlaender and Grosz (2015).
13The regression coefficient is 0.026 (0.014).
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larger responses and those with higher labor market returns. This is an optimistic finding for

policymakers concerned about the role of community colleges in acting as stabilizers during

economic downturns and helping labor markets adjust in the long term.

6.4 Dynamic Effects of Mass Layoffs on Education Production

Basso (2016) shows that there is some concern that distributed lag models, like our main estimating

Equation 2, can be biased in the presence of autocorrelation. To ensure that our results are robust to

addressing this concern, we also estimate our results using local projections, which can be readily

adapted to this type of analysis (Jordà, 2005; Basso, 2016). The estimation technique is particularly

useful in settings, like this one, where the effect may take time to fully propogate.

We estimate a function of the following form:

ln(yc,t+s)− ln(yc,t−1) = γs∆Mct +
s∑
i=1

(X ′c,t−iδsi) +αc + ζt +uc,t+s (3)

An important component of Equation 3 is that it controls for intermediate values of the

explanatory variables Xc,t−i for years i between t and t + s. Moreover, we control for commuting

zone fixed effects αc which, because of the first difference, are effectively controlling for local trends.

The specification also includes year fixed effects ζt.

There are a few benefits to using this method over estimates like Equation 2. First, the identifi-

cation assumption is similar to what we have been estimating until now: mass layoffs are exogenous

to enrollment conditional on local trends and time fixed effects. Thus, inference is straightforward.

Essentially, as noted by Basso (2016), equation 3 is an adaptation of a typical event study framework

as used in the general applied microeconomics literature, but where the shock is continuous and

the event is not a one-time occurrence. Furthermore, local projections of this type are relatively

straightforward to implement using standard regression packages, and adapt easily to the panel

structure of the dataset.

Figure 5 plots estimates of equation 3 for different values of lags s. Overall we find that the

local projections have less precision than the previously shown estimates. However, the results are

qualitatively similar. Panel (a) shows that fall enrollment grows for the three years after a layoff

event. The estimates for first-time fall enrollment, as before, are stronger and suggest an immediate
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effect that then persists until the third year.

6.5 Robustness Checks

We perform a number of additional checks on our results. First, given previous work that finds

larger non-participation responses during the Great Recession, we may expect larger enrollment

effects in this period. To estimate the size of the difference, we allow the effect of a mass layoff

to differ for the year before and after the Great Recession. Our results, in Table 5, show minimal

differences between the two periods, which suggests that the increased non-participation did

not result in larger enrollment responses.14 However, one reason for this effect may have been

decreases in availability of community college, as funding levels fell during the Great Recession as

well. Disentangling these mechanisms is beyond the scope of this paper.

Table A2 shows that the main estimates are not sensitive to the inclusion of additional lags, and

that the largest effects are completed by the third lag. Moreover, the last column of the table shows

that not accounting for local area trends leads to substantially different results.

Our next robustness check is to estimate our main regression equation, but using counties rather

than commuting zones as our area of study. In Appendix Table A4 we show results using counties

as the definition of local labor markets. The results are strikingly similar, which confirms that

our results are not driven by the level of geography chosen. The effects are more muted however,

likely because we drop many counties from this analysis that do not have any postsecondary

enrollment but do have layoffs. Figure A1 displays the local projections estimates of Equation

3, but at the county level; these results are similar to those at the commuting zone level. The

estimates for enrollment in panels (a) and (b) are almost identical. However, the estimates for

production of degrees and certificates are more similar to our main results: panel (c) shows that

there is an immediate and sustained increase in overall degrees and certificates. Associate degrees

increase, especially by the third year. There is a weaker yet noticeable increase in the production of

certificates as well. In sum, results from the local projections strategy are qualitatively similar to

the main results.

We also test to see if our results differ if we do not weight our observations. These results are in

Table A5. Our results are smaller in magnitude, but generally similarly signed. Finally, we test if

14Table A3 shows results by field of study, and finds similar results.
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there are heterogeneous effects by race and gender, and do not find any differences. These results

are in Table A6, and suggest that the effects are quite similar across demographic groups.

7 Conclusion

Following large job losses, some workers may choose to temporarily exit the labor force and upgrade

their skills. This paper seeks to estimate the magnitude of this response, and specifically in which

fields of study these workers ended up getting degrees or certificates.

This paper makes a number of contributions to the literature on job loss and retraining. First,

we use a measure of labor demand that is more plausibly exogenous than previous papers. Second,

we focus on effects at the community college level, updating Betts and McFarland (1995), while

also analyzing field-specific responses. Finally, we measure how these effects changed following

the Great Recession.

Our results show that mass layoff events cause some workers to enroll in community colleges,

with strong enrollment effects in career-technical fields. Additionally, we find suggestive evidence

that the effects are larger for fields with higher returns, which suggests that workers are responding

to labor market incentives when enrolling.

There are a number of potential directions for future research, particularly with the use of

administrative data. First, our analysis is at the aggregate level, and so while we can infer that

job-losers are attending school, we do not have direct evidence of that fact. Administrative data

would allow us to directly observe individuals losing their jobs and enrolling, as well as earnings

outcomes after enrolling, something our current analysis lacks. Moreover, certain administrative

datasets would allow us to observe neighborhood-level effects, and not just the effect of layoffs on

laid-off workers.

Another future avenue to investigate is how Trade Adjustment Assistance funding, or other

retraining programs, affect the magnitude of the response. Barr and Turner (2015) make important

strides on this front, but particularly given the recent emphasis on career-technical education, more

work should be done estimating the effects of these policies.

A final missing piece of this work is that some workers may enroll in for-profit colleges, which

are not well-represented in our data. While Cascio and Narayan (2015) have looked at earnings
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outcomes for individuals who attend for-profit schools, very little has been written about skill

upgrading in these institutions, and to what extent workers enroll in these schools following

adverse economic shocks.
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Figure 1: Education Trends, 1996-2011
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Figure 2: Enrollment, 2005, Commuting Zones
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Notes: Enrollment data is IPEDS from years 1996-2011, population data is from SEER. Panel (a) displays the
share of the population in postsecondary education, while panel (b) displays the share of enrollment accounted
for in community colleges.
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Figure 3: Content of Community College Awards, 2005, Commuting Zones
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Figure 4: Completion Effects and Estimated Earnings Returns
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Figure 5: Impulse Response Function, Community Colleges, Commuting Zones Level
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Table 1: Summary Statistics, 2006-2013

Mass Layoffs 1446
(6434)

Mass Layoffs/Labor Force .00569
(.0078)

Layoffs > 1% of LF .203
(.4)

Layoffs > 5% of LF .0235
(.15)

Unemp. Rate .0581
(.026)

Population (1000s) 366
(1047)

Population Age 18-60 (1000s) 206
(602)

Community Colleges 2.47
(3.8)

For-Profit 2-year Colleges 5.29
(17)

Community College Fall Enrollment 9406
(30858)

For-Profit Fall Enrollment 788
(2934)

No 2-Year Institutions in CZ .0667
(.25)

Only 2-Year Institutions in CZ .374
(.48)

Associate’s Degrees 1117
(2822)

1-4 Year Certificates 560
(1558)

< 1 Year Certificates 596
(2027)

Share of Awards in CTE .405
(.17)

Share of Awards in Construction/Manufacturing .0969
(.11)

Share of Awards in Health .179
(.12)

Share of Awards in Information Technology .0285
(.031)

Share of Awards in Public/Protective Services .038
(.04)

Notes: Unit of Observation is Commuting Zone by year. Means and
standard deviations displayed.
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Table 2: Unemployment Rate and Two-Year College Enrollment

(1) (2) (3) (4) (5) (6)
Fall Enrollment Associate’s Degrees and Certificates

Total First-Time Total AA/AS 1-4 Year Cert <1 Year Cert

Unemp. Rate, t-1 -1.64 2.03 -1.67 -1.90 3.55 -4.74∗

(1.01) (1.48) (1.16) (1.66) (2.74) (2.46)
Observations 7914 7913 7895 7226 7731 6105
Adj. R-sq 0.99 0.97 0.98 0.98 0.94 0.92

Year FEs X X X X X X
CZ FEs X X X X X X
CZ Trends X X X X X X

Notes: Outcome variables are listed at the top of each column, and are the log counts of the corresponding
outcome. Estimates are from equation 1. All regressions include year and commuting zone fixed effects,
commuting zone specific trends. Regressions are weighted by commuting zone population. Standard errors are
clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01

Table 3: Mass Layoffs and Two-Year College Enrollment, Degrees and Certificates

(1) (2) (3) (4) (5) (6)
Fall Enrollment Associate’s Degrees and Certificates

Total First-Time Total AA/AS 1-4 Year Cert <1 Year Cert

Community Colleges
Layoffs, t-1 0.015∗∗ 0.028∗∗∗ 0.0054 -0.00063 0.031∗ 0.011

(0.0071) (0.011) (0.0074) (0.0069) (0.018) (0.020)
Layoffs, t-2 0.0095∗ 0.022∗∗∗ 0.017∗∗∗ 0.016 0.019∗ 0.042∗∗∗

(0.0058) (0.0078) (0.0060) (0.010) (0.011) (0.016)
Layoffs, t-3 0.0062 -0.0052 0.0043 0.00100 0.023∗ 0.011

(0.0053) (0.0074) (0.0048) (0.0079) (0.012) (0.015)
Y-Mean 12259.2 2152.1 1680.1 1062.0 321.0 499.8
Observations 6918 6917 6902 6331 6763 5405
R-Sq 0.99 0.98 0.98 0.98 0.95 0.94

For-Profits
Layoffs, t-1 0.013 0.015 0.0041 0.0038 0.0092 -0.0012

(0.0099) (0.010) (0.0089) (0.031) (0.014) (0.022)
Layoffs, t-2 0.012 0.014 0.0056 -0.054∗∗ 0.0091 0.035∗

(0.0093) (0.0097) (0.0083) (0.025) (0.013) (0.021)
Layoffs, t-3 0.0084 0.0086 0.024∗∗ -0.016 0.019 0.012

(0.011) (0.011) (0.011) (0.036) (0.014) (0.020)
Y-Mean 1499.8 758.1 986.3 362.8 440.1 510.1
Observations 4839 4839 4839 2046 4720 3828
R-Sq 0.98 0.98 0.98 0.90 0.97 0.95

Year FEs X X X X X X
CZ FEs X X X X X X
CZ Trends X X X X X X

Notes: Outcome variables are listed at the top of each column, and are the log counts of the corresponding
outcome. Estimates are from equation 2. Panel (a) shows estimates for public community colleges, while
panel (b) shows estimates for for-profit schools. All regressions include year and commuting zone fixed effects,
commuting zone specific trends. Regressions are weighted by commuting zone population. Standard errors are
clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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Table 4: Mass Layoffs and Two-Year College Degrees and Certificates, by Program Type

(1) (2) (3) (4) (5) (6) (7)
Total Career-

Technical
Constr./

Manufac.
Health IT Public/

Protect.
Childcare/

Cosmet.

All Awards
Layoffs, t-1 0.0054 0.013 0.011 0.014∗∗ 0.025 0.0051 -0.028

(0.0074) (0.0093) (0.016) (0.0066) (0.023) (0.016) (0.019)
Layoffs, t-2 0.017∗∗∗ 0.021∗∗∗ 0.039∗∗∗ 0.017∗∗∗ 0.018 0.0051 -0.023

(0.0060) (0.0069) (0.012) (0.0053) (0.013) (0.014) (0.019)
Layoffs, t-3 0.0043 0.0076 0.0057 0.010∗ -0.0090 0.00074 -0.0038

(0.0048) (0.0063) (0.012) (0.0057) (0.014) (0.013) (0.021)
Observations 6902 6891 6654 6799 5863 5330 4763
R-Sq 0.98 0.98 0.96 0.98 0.94 0.96 0.93

AA/AS
Layoffs, t-1 -0.00063 0.0095 0.012 0.0092 0.039 -0.0076 -0.019

(0.0069) (0.0073) (0.0085) (0.010) (0.027) (0.012) (0.021)
Layoffs, t-2 0.016 0.020∗∗ 0.038∗∗∗ 0.015 0.046∗∗ 0.0027 -0.028

(0.010) (0.010) (0.013) (0.011) (0.020) (0.013) (0.026)
Layoffs, t-3 0.00100 0.0061 0.0094 0.012 0.0091 0.020 -0.013

(0.0079) (0.0082) (0.0094) (0.010) (0.019) (0.017) (0.023)
Observations 6331 6299 5863 5953 5282 5076 3872
R-Sq 0.98 0.98 0.96 0.97 0.94 0.96 0.92

1-4 Year Cert
Layoffs, t-1 0.031∗ 0.031∗ 0.028 0.021 0.032 0.12∗∗ 0.063

(0.018) (0.019) (0.025) (0.015) (0.050) (0.054) (0.043)
Layoffs, t-2 0.019∗ 0.019∗ 0.032∗∗ 0.0065 0.038 0.059 0.022

(0.011) (0.010) (0.016) (0.011) (0.044) (0.054) (0.029)
Layoffs, t-3 0.023∗ 0.025∗∗ 0.014 0.024∗∗ 0.0047 0.062 0.079∗∗

(0.012) (0.011) (0.021) (0.011) (0.035) (0.056) (0.037)
Observations 6763 6736 6162 6445 3722 2225 2827
R-Sq 0.95 0.95 0.92 0.93 0.87 0.90 0.89

<1 Year Cert
Layoffs, t-1 0.011 0.032 0.0039 0.058∗ 0.058 -0.016 -0.020

(0.020) (0.026) (0.033) (0.030) (0.072) (0.081) (0.048)
Layoffs, t-2 0.042∗∗∗ 0.050∗∗ 0.029 0.076∗∗ -0.0062 0.048 -0.0034

(0.016) (0.021) (0.032) (0.034) (0.041) (0.053) (0.043)
Layoffs, t-3 0.011 0.020 0.0056 0.026 -0.039 -0.039 0.0079

(0.015) (0.019) (0.032) (0.028) (0.037) (0.056) (0.053)
Observations 5405 5058 4302 4318 2722 2420 2446
R-Sq 0.94 0.93 0.89 0.91 0.86 0.90 0.89

Notes: Estimates are from equation 2. Outcome variables are degrees or certificates awarded in a given field, shown at the column
head. Panel (a) shows results for all awards, panel (b) shows results for Associates degrees, panel (c) shows results for longer
certificates, and panel (d) shows results for short-term certificate programs. All regressions include year and commuting zone
fixed effects, commuting zone specific trends. Regressions are weighted by commuting zone population. Standard errors are
clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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Table 5: Mass Layoffs and Two-Year College Enrollment, Degrees and Certificates, Before and After
2007

(1) (2) (3) (4) (5) (6)
Fall Enrollment Degrees and Certificates

Total First-Time Total AA/AS 1-4 Year Cert <1 Year Cert

Community Colleges
Layoffs, t-1 0.018∗ 0.023∗∗ 0.0054 0.0035 0.022 -0.0024

(0.0092) (0.0099) (0.0084) (0.012) (0.019) (0.022)
Layoffs, t-2 0.0087 0.020∗∗∗ 0.021∗∗∗ 0.014∗∗ 0.020∗∗ 0.067∗∗∗

(0.0055) (0.0067) (0.0062) (0.0072) (0.0096) (0.022)
Layoffs, t-3 0.0036 -0.0093 -0.0028 -0.0053 0.016 0.0040

(0.0071) (0.0090) (0.0056) (0.0084) (0.011) (0.019)
Layoffs, t-1xPost-2007 -0.010 0.016 0.000062 -0.013 0.030 0.043

(0.012) (0.016) (0.011) (0.025) (0.025) (0.029)
Layoffs, t-2xPost-2007 0.0037 0.010 -0.0099 0.0067 0.0013 -0.078∗∗∗

(0.0084) (0.012) (0.0072) (0.017) (0.016) (0.030)
Layoffs, t-3xPost-2007 0.0076 0.0082 0.020∗∗ 0.018 0.016 0.018

(0.0094) (0.012) (0.0087) (0.011) (0.025) (0.029)
Y-Mean 12259.2 2152.1 1680.1 1062.0 321.0 499.8
Observations 6918 6917 6902 6331 6763 5405
R-sq 0.99 0.98 0.98 0.98 0.95 0.94

Year FEs X X X X X X
CZ FEs X X X X X X
CZ Trends X X X X X X

Notes: Outcome variables are listed at the top of each column, and are the log counts of the corresponding outcome.
Estimates are from equation 2, and allows the effect of mass layoffs to differ before and after 2007. All regressions
include year and commuting zone fixed effects, commuting zone specific trends. Regressions are weighted by
commuting zone population. Standard errors are clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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.1 Appendix Tables and Figures

Figure A1: Impulse Response Function, Community Colleges, County Level
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Notes: Estimates are from Equation 3, where the outcome is the panel label, and the observation level is the
county. The dotted lines are the 95% confidence intervals.
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Table A1: Broad Educational Categories

Name CIP Code # of Codes
Information Tech. 10 Communications Technologies/Technicians And Support Services. 15

11 Computer And Information Sciences And Support Services. 26
Construction/ 15 Engineering Technologies/Technicians. 54
Manufacturing 46 Construction Trades. 22

47 Mechanic And Repair Technologies/Technicians. 34
48 Precision Production. 16
49 Transportation And Materials Moving. 16

Public Services 43 Security And Protective Services. 16
44 Public Administration And Social Service Professions. 7

Health 51 Health Professions And Related Clinical Sciences. 196
Business 52 Business, Management, Marketing, And Related Support Services. 84
Family 19 Family And Consumer Sciences/Human Sciences. 32
Education 13 Edcuation 89
Personal 12 Personal And Culinary Services. 25

Table A2: Effect of Mass Layoffs on First-Time Fall Community College Enrollment Using Different
Lags

(1) (2) (3) (4) (5) (6)
Layoffs, t-1 0.031∗∗∗ 0.027∗∗∗ 0.028∗∗∗ 0.031∗∗∗ 0.022∗∗ 0.022∗∗

(0.011) (0.0097) (0.011) (0.011) (0.0087) (0.0097)
Layoffs, t-2 0.022∗∗∗ 0.022∗∗∗ 0.021∗∗ 0.015∗ 0.011

(0.0079) (0.0078) (0.0100) (0.0079) (0.0070)
Layoffs, t-3 -0.0052 -0.0069 -0.0065 -0.022∗∗∗

(0.0074) (0.0072) (0.0083) (0.0082)
Layoffs, t-4 0.0072 0.0044

(0.0080) (0.0076)
Layoffs, t-5 0.00047

(0.0064)
Y-Mean 2140.1 2139.3 2152.1 2174.1 2186.3 2152.1
Observations 7913 7417 6917 6413 5912 6917
R-sq 0.98 0.98 0.98 0.98 0.98 0.96

Year FEs X X X X X X
CZ FEs X X X X X X
CZ Trends X X X X X

Notes: Estimates are from equation 2, with different lag lengths. Outcome variable is
total enrollment at community colleges in a commuting zone. All regressions include year
and commuting zone fixed effects, commuting zone specific trends (except for column 6).
Regressions are weighted by commuting zone population. Standard errors are clustered on
commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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Table A3: Mass Layoffs and Two-Year College Degrees and Certificates, by Program Type, Before
and After 2007

Total Career-
Technical

Constr./
Manufac.

Health IT Public/
Protect.

Childcare/
Cosmet.

All Awards
Layoffs, t-1xPost-2007 0.0000623 0.00733 0.0411∗∗∗ -0.00856 -0.0447∗∗ 0.0420∗ 0.0810∗∗

(0.0106) (0.00903) (0.0155) (0.0114) (0.0224) (0.0237) (0.0351)
Layoffs, t-2xPost-2007 -0.00986 -0.00613 -0.0248∗ -0.000782 0.0158 -0.0144 -0.0399

(0.00717) (0.00797) (0.0141) (0.00717) (0.0218) (0.0181) (0.0276)
Layoffs, t-3xPost-2007 0.0199∗∗ 0.0160 0.00362 0.0179∗ 0.0408 -0.000640 0.00531

(0.00872) (0.0115) (0.0144) (0.00996) (0.0285) (0.0193) (0.0280)
Observations 6902 6891 6654 6799 5863 5330 4763

AA/AS
Layoffs, t-1xPost-2007 -0.0134 -0.0141 -0.00873 -0.0159 -0.0913∗∗∗ 0.0187 0.0551

(0.0246) (0.0242) (0.0269) (0.0291) (0.0299) (0.0282) (0.0414)
Layoffs, t-2xPost-2007 0.00667 0.0131 0.0106 0.00988 0.00621 -0.00258 0.0112

(0.0172) (0.0163) (0.0235) (0.0191) (0.0264) (0.0163) (0.0357)
Layoffs, t-3xPost-2007 0.0176 0.0213∗∗ 0.0175 0.0226∗ 0.0628 0.0183 0.0321

(0.0107) (0.00966) (0.0127) (0.0121) (0.0399) (0.0274) (0.0315)
Observations 6331 6299 5863 5953 5282 5076 3872

1-4 Year Cert
Layoffs, t-1xPost-2007 0.0301 0.0210 0.0199 0.0213 -0.00565 0.130 0.119∗∗

(0.0247) (0.0269) (0.0294) (0.0279) (0.0447) (0.0863) (0.0551)
Layoffs, t-2xPost-2007 0.00134 -0.00459 0.00953 -0.00147 0.0612 -0.139∗ -0.0822

(0.0158) (0.0151) (0.0217) (0.0176) (0.0580) (0.0755) (0.0610)
Layoffs, t-3xPost-2007 0.0162 0.0305 0.0192 0.0222 0.0173 0.0423 -0.0225

(0.0248) (0.0215) (0.0263) (0.0165) (0.0660) (0.0678) (0.0585)
Observations 6763 6736 6162 6445 3722 2225 2827

<1 Year Cert
Layoffs, t-1xPost-2007 0.0426 0.0600 0.103∗∗∗ -0.0143 0.00199 0.00786 0.115

(0.0290) (0.0406) (0.0363) (0.0514) (0.0764) (0.0889) (0.0898)
Layoffs, t-2xPost-2007 -0.0775∗∗∗ -0.0756∗∗ -0.0317 -0.0533∗ 0.0370 -0.0636 -0.124∗∗

(0.0300) (0.0377) (0.0346) (0.0281) (0.0634) (0.0664) (0.0594)
Layoffs, t-3xPost-2007 0.0185 -0.0367 -0.0234 0.00339 0.0161 0.0161 -0.0376

(0.0286) (0.0437) (0.0341) (0.0446) (0.0723) (0.112) (0.0640)
Observations 5405 5058 4302 4318 2722 2420 2446

Notes: Estimates are from equation 2. Outcome variables are total fall enrollment (panel A) and first-time fall enrollment (panel B) for demographic
subgroups, listed at column head. All regressions include year and commuting zone fixed effects, commuting zone specific trends. Regressions are
weighted by commuting zone population. Standard errors are clustered on commuting zone. *p¡0.10, ** p¡0.05, *** p¡0.01
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Table A4: Mass Layoffs and Two-Year College Enrollment, Degrees and Certificates, County-Level
Analysis

(1) (2) (3) (4) (5) (6)
Fall Enrollment Associate’s Degrees and Certificates

Total First-Time Total AA/AS 1-4 Year Cert <1 Year Cert

Layoffs, t-1 0.010∗ 0.020∗∗ 0.00074 -0.0034 0.0096 0.010
(0.0063) (0.0083) (0.0049) (0.0043) (0.012) (0.015)

Layoffs, t-2 0.0039 0.017∗∗ 0.0075 0.0022 0.015 0.0071
(0.0043) (0.0074) (0.0046) (0.0035) (0.0092) (0.012)

Layoffs, t-3 -0.0031 -0.0058 -0.00035 -0.0036 0.0096 -0.0012
(0.0060) (0.0064) (0.0039) (0.0036) (0.0095) (0.011)

Y-Mean 5985.5 1052.7 825.8 580.6 162.1 281.7
Observations 13936 13916 13861 11416 13223 9496
Adj. R-sq

Year FEs X X X X X X
County FEs X X X X X X
County Trends X X X X X X

Notes: Estimates are from equation 2, but with observation level being the county rather than commuting
zone. Outcome variables are listed at column head. All regressions include year and county fixed effects,
county specific trends. Regressions are weighted by county population. Standard errors are clustered on
commuting zone. *p<0.10, ** p<0.05, *** p<0.01

Table A5: Enrollment, Degrees and Certificates, Unweighted

(1) (2) (3) (4) (5) (6)
Fall Enrollment Associate’s Degrees and Certificates

Total First-Time Total AA/AS 1-4 Year Cert <1 Year Cert

L.Log(Layoff Count) 0.0551 0.102 -0.137 0.686 0.0420 -0.702
(0.725) (0.616) (0.621) (0.447) (0.525) (1.085)

L2.Log(Layoff Count) 0.0880 0.419 0.217 0.871∗∗ 0.174 1.274
(0.647) (0.630) (0.602) (0.401) (0.591) (0.917)

L3.Log(Layoff Count) 1.531∗ 1.047 1.233 0.465 1.416∗∗ 1.628∗

(0.880) (0.809) (0.785) (0.504) (0.721) (0.932)
Y-Mean 10178.7 1786.8 1392.7 806.8 260.7 325.2
Observations 10318 10318 10318 10318 10318 10318
Adj. R-sq 0.981 0.979 0.981 0.981 0.968 0.922

Year FEs X X X X X X
County FEs X X X X X X
County Trends X X X X X X

Notes: Estimates are from equation 2, but with observation level being the county rather than commuting zone.
Outcome variables are listed at column head. All regressions include year and county fixed effects, county
specific trends. Standard errors are clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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Table A6: Enrollment, Heterogeneity by Gender and Race

(1) (2) (3) (4) (5) (6)
Overall White and Asian Black, Hispanic, or Other Race

Men Women Total Men Women Total Men Women

Total Fall Enrollment
L.Log(Layoff Count) 0.0145∗ 0.0147∗∗ 0.0150∗ 0.0142∗ 0.0157∗∗ 0.0128∗ 0.0125 0.0129∗

(0.00767) (0.00678) (0.00770) (0.00827) (0.00773) (0.00729) (0.00795) (0.00698)
L2.Log(Layoff Count) 0.00983∗ 0.00976 0.00998 0.0104 0.0112 0.00866 0.00900 0.00854

(0.00594) (0.00593) (0.00647) (0.00654) (0.00682) (0.00621) (0.00644) (0.00632)
L3.Log(Layoff Count) 0.00601 0.00601 0.00442 0.00539 0.00493 0.00874 0.00777 0.00899

(0.00548) (0.00515) (0.00504) (0.00536) (0.00504) (0.00639) (0.00632) (0.00638)
Y-Mean 5202.4 7074.5 3811.4 1521.9 2317.0 8309.6 3628.4 4694.9
Observations 6908 6908 6843 6774 6807 6917 6905 6906
R-sq 0.988 0.988 0.992 0.990 0.991 0.987 0.986 0.986

First-Time Fall Enrollment
L.Log(Layoff Count) 0.0292∗∗∗ 0.0276∗∗∗ 0.0278∗∗ 0.0302∗∗ 0.0289∗∗ 0.0260∗∗ 0.0264∗∗ 0.0257∗∗

(0.0111) (0.0107) (0.0126) (0.0135) (0.0125) (0.0103) (0.0104) (0.0104)
L2.Log(Layoff Count) 0.0241∗∗∗ 0.0211∗∗∗ 0.0224∗∗ 0.0270∗∗∗ 0.0192∗∗ 0.0220∗∗∗ 0.0239∗∗∗ 0.0211∗∗∗

(0.00817) (0.00775) (0.00902) (0.00959) (0.00892) (0.00767) (0.00785) (0.00781)
L3.Log(Layoff Count) -0.00556 -0.00578 -0.00631 -0.00808 -0.00505 -0.00272 -0.00374 -0.00408

(0.00771) (0.00727) (0.00727) (0.00803) (0.00729) (0.00851) (0.00869) (0.00844)
Y-Mean 1012.2 1144.0 703.5 317.8 394.5 1429.3 690.2 744.1
Observations 6902 6905 6808 6708 6737 6907 6878 6888
R-sq 0.977 0.978 0.983 0.980 0.983 0.974 0.972 0.973

Year FEs X X X X X X X X
CZ FEs X X X X X X X X
CZ Trends X X X X X X X X

Notes: Outcome variables are listed at the top of each column, and are the log counts of the corresponding outcome. Estimates are
from equation 2. All regressions include year and commuting zone fixed effects, commuting zone specific trends. Standard errors are
clustered on commuting zone. *p<0.10, ** p<0.05, *** p<0.01
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