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Abstract

This paper investigates the effect of local labor market shocks during the Great Reces-

sion on subsequent student debt-related outcomes for a panel of 1 million student loan

borrowers between the ages 17 and 34 in 2009, following that cohort’s credit reports for

the subsequent 10 years. We find that the Great Recession significantly increased student

indebtedness, delinquency and default on student debt, and overall non-repayment of stu-

dent loans. The Great Recession’s effect on student indebtedness amplifies throughout the

length of the panel, through 2019. We find that re-enrollment in higher education in re-

sponse to the recession and declining state and local funding for public institutions are two

likely mechanisms by which the recession exerted such a long-term impact on the finan-

cial status of student borrowers, beyond the initial economic shock and the sluggish labor

market recovery.
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1 Introduction

In May 2009, at the height of job losses stemming from the Great Recession, the US Depart-

ments of Labor and Education issued joint guidance encouraging state employment agencies

to notify unemployment insurance beneficiaries of opportunities to enroll in higher education

and of the availability of Pell Grants. The same guidance requested university financial aid ad-

ministrators to adjust aid awards to account for the effect of job loss on income.1 The premise of

that guidance was that higher education would mitigate the effect of labor market shocks both

individually and in aggregate, by facilitating the sectoral reallocation of unemployed workers

toward higher “skill” jobs.2 Regardless of whether that guidance was the cause,3 it nonetheless

had the intended effect: enrollment in higher education increased substantially in the after-

math of the Great Recession, as did student indebtedness, most severely for individuals who

lived in the local areas most adversely affected by the cyclical downturn.

The run-up in outstanding student debt pre-dates the Great Recession of 2008-2009. But

this paper demonstrates that the Great Recession increased student loan balances, delinquency

and default on student loans, and the non-repayment of student debt more broadly. As is typ-

ical during recessions, enrollment in higher education increased when the opportunity cost of

foregoing labor force participation was low and employers demanded more educational cre-

dentials for scarce jobs.4 Simultaneously, recession-driven contractionary fiscal policy at the

state and local level forced public institutions to shift further toward tuition-dependent busi-

ness models, likely inhibiting them from adjusting aid awards to fully account for students’ and

would-be students’ loss of income during the recession, as envisioned by the aforementioned

guidance.5 Finally, deregulation in the higher education sector during the 2000s permitted for-

1 Duncan (2009).
2 Mitchell (2021a) contains an account of how this policy was arrived at by senior federal economic policy

officials (pp 131-132).
3 Barr and Turner (2018) conclude that the letters did in fact cause “an increase in enrollment of at least half a

million UI recipients.”
4 Schmidt (2018), Modestino, Shoag and Ballance (2020).
5 Chakrabarti, Gorton and Lovenheim (2020).
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profit institutions to enter the market by offering credentials eligible for federal loans and to

expand rapidly, responding to the recession-driven market opportunity more elastically than

did traditional nonprofit institutions. For-profit higher education is associated with increased

loan levels, non-completion, and default on student loans.6

This study has two aims: to quantify the Great Recession’s effect on student debt and associ-

ated indicators of credit distress, including delinquency and non-repayment, and to identify, or

alternatively rule out, the causal channels by which the recession affected student-debt-related

outcomes. The causal channels we test are as follows:

1. Direct effect of the recession on the ability to repay pre-existing debt, e.g. due to recession-

induced unemployment.

2. Increased educational attainment (and associated financial burdens) due to labor market

credentialization. By credentialization, we mean that holding constant the occupation,

job title, or pay, required educational attainment increases, as documented for the Great

Recession and its aftermath by Modestino, Shoag and Ballance (2016, 2020).

3. Increased net tuition due to pro-cyclical state fiscal policy.

4. Entry and expansion of for-profit institutions (generally charging higher tuition than tra-

ditional nonprofits).

To address the first aim, we build on the literature that quantifies the long-run impact of

the Great Recession on labor market outcomes using geographic variation in the recession’s

severity, most directly Yagan (2019). That study uses a panel of tax returns to estimate the effect

of exposure to the Great Recession on subsequent earnings and employment rates through

2015. Exposure to the Great Recession is determined by where someone lived at the time it

occurred, specifically the severity of the increase in the local unemployment rate. The inference

is that living in a labor market in which the Great Recession was particularly severe exerted a

6 Cellini and Turner (2019); Looney and Yannelis (2015).
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negative influence on subsequent employment and earnings that was measurable at least six

years later.

We document qualitatively similar effects for our panel of student loan borrowers: living

in a commuting zone with a one-percentage-point-higher unemployment rate increase during

2007-2009 corresponds to a balance on outstanding debt that is $370 higher in 2019; it also leads

to a probability of having fully repaid outstanding student loans that is 0.2 percentage points

lower (this point estimate remains stable over time, although it becomes non-significant at the

5% level after 2014). Given that the average commuting-zone-level change in unemployment

rate is approximately 3.8 percentage points, these estimates correspond to a “Great Recession

effect” on student loan borrowing of about $1400.

To address the second aim, we undertake several different analyses. We divide the sample

into borrowers who did or did not subsequently take out additional student loans associated

with increased attainment after the Great Recession and examine repayment trajectories sep-

arately for those two groups of borrowers. Those who subsequently took on additional debt

were much less likely to repay all their loans. We document that that decision to take on more

debt is related to the severity of the Great Recession. We also show that the recession is re-

lated to declines in institution-level state funding, suggesting a relative shift toward tuition-

dependent business models, as well as the entry and expansion of for-profit institutions. Col-

lectively, these analyses provide support for all of the causal channels described above. Since

they are not mutually exclusive, it’s conceptually impossible to assign relative importance to

each channel individually. The overall takeaway is that the recession was a temporary event

that permanently shifted the political economy of higher education and its role in the labor

market, resulting in growing student loan balances over time for a substantial minority of bor-

rowers, with no reasonable probability of ever being repaid.

The significance of these findings is multifaceted: first, it validates in panel micro-data what

has been apparent from more aggregated sources, that the Great Recession was a qualitative

break with previous patterns of student indebtedness, heightening burdens on pre-existing
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borrowers (as we document) and expanding the share of the population to have student debt

in the first place (as others have shown, e.g. Morgan and Steinbaum (2018)). In doing so, it

broadens our understanding of what causes students and their families to take on, and sub-

sequently have difficulty paying off, student debt: namely, that it can be interpreted as a sign

of disadvantage in the labor market, and specifically as an effect of hysteresis. Scholars have

shown that employers facing slack labor markets require that workers have higher levels of

education and skill, conditional on the job title being advertised.7 Other work has shown that

hiring rates decline disproportionately for young workers in recessions due to rationing job

opportunities, but less so for workers with more educational credentials.8 A natural outcome

of that dynamic is that workers in need of jobs under slack labor market conditions would ob-

tain more credentials by means of student debt, and also that given the labor market conditions

that gave rise to that higher loan balance conditional on earnings, that they’d also have trouble

repaying it. The expanding Income-Driven Repayment (IDR) programs feed this dynamic, by

deferring otherwise-required payments if borrowers’ incomes are too low. Life-cycle earnings

progressions aren’t steep enough to eventually enable IDR enrollees’ balances to decrease and

to eventually achieve full repayment. Even if the direct labor market impact of the Great Re-

cession did eventually mitigate (as shown by Rinz (2022)), that would not necessarily halt the

spiral of student debt if borrowers remain enrolled in IDR.

This narrative poses a severe challenge to the policy prescription embodied in the Obama

administration guidance described above: encouraging unemployed or under-employed work-

ers to have greater involvement in the higher education system did not remedy the recession’s

effect on their financial status as it relates to student debt, either individually or in aggregate.

This paper proceeds as follows: Section 2 reviews the literature on hysteresis following the

Great Recession and labor market shocks in general, as well as the literature on the causes of

student indebtedness. Section 3 describes the data sources used in this study and reports sum-

7 Modestino, Shoag and Ballance (2016); Modestino, Shoag and Ballance (2020).
8 Forsythe (2022).
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mary statistics. Section 4 reports regression results for our main specification and addresses

threats to identification. Section 5 undertakes supplemental analyses designed to prove or dis-

prove the importance of the different mechanisms or causal channels for the Great Recession’s

effect named above. Section 6 discusses all our results in relation to the literature on student

debt, higher education, and labor market dynamics. Section 7 concludes.

2 Literature Review

The basic purpose of this study is to link methodologies that investigate the medium- to

long-term effects of labor market shocks with student debt-related outcomes. On the labor

side, the closest predicate to this study is the aforementioned one by Yagan (2019), but others

in broadly the same literature investigating the Great Recession in particular and using geo-

graphic variation in its severity as a proxy for the magnitude of the shock include Mian, Rao

and Sufi (2013) and Mian and Sufi (2014). Charles, Hurst and Notowidigdo (2018b)’s findings

relate to this study in that those authors document the negative correlation of labor market

opportunities and college enrollment before and during the Great Recession, which may be a

channel by which the student debt crisis is part of its legacy.

Rinz (2022) mostly replicates the findings in Yagan (2019) and extends them to 2017, by

which time the Great Recession’s effect on employment and earnings had begun to taper off

and become statistically insignificant in some sub-groups. The former paper also disaggregates

the Great Recession effect by “generation” and notes that the overall employment and earnings

effects are different for each. Younger individuals experienced a smaller and more short-lived

reduction in employment, but their Great Recession earnings effect was more severe (expressed

as a percentage of pre-recession earnings) and longer-lasting, suggesting that they responded

to the recession by taking lower-paying jobs, and that doing so exerted a negative effect on

subsequent earnings levels and ascent up the job ladder, consistent with Haltiwanger et al.

(2018). That job-ladder attenuation hypothesis in particular is consistent with our interpreta-
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tion that ascending each ‘rung’ of the ladder requires more credentials and therefore more debt,

while also making that debt more difficult to repay. By way of comparison to this paper, our

panel consists of individuals who were between the ages of 17 and 34 in 2009, corresponding to

birth cohorts 1974-1991. That includes the youngest members of “Generation X” and the oldest

“Millennials.”

Stuart (2022) uses geographic heterogeneity to estimate the effect of the 1980-82 recession

on children’s later-in-life education and earnings and finds it is substantial, and given the chan-

nel, extremely long-lasting. Using a similar geography-based proxy for exposure to every re-

cession between 1973 and 2009, Hershbein and Stuart (2023) document long-run declines in

employment-to-population ratios in local labor markets lasting through the present.

On the student debt side, studies have more recently focused on institutional segregation

as an explanation for rising indebtedness, while treating macro labor dynamics as, at best,

secondary.9 Chakrabarti, Gorton and Lovenheim (2020) link declining state-level funding for

higher education to increases in the probability of having student debt and to student loan

balances among college students, a mechanism we consider in section 5.3. That study focuses

more on state funding over the long run than on the business cycle, but the long-run decline

in state funding consists of budget cuts in response to business cycle revenue reductions that

are not restored when economic conditions improve. In this paper we show that state funding

per FTE at public institutions declined substantially in the immediate aftermath of the reces-

sion before recovering in the late 2010s, but that notwithstanding the recovery, institutions did

not meaningfully abandon the tuition-centric business models they moved toward during and

soon after the Great Recession.

Chetty et al. (2020) does not discuss student debt per se, but does show intense sorting on

parental income between institutions, as well as telling evidence that the sorting is becoming

more pronounced as the children of relatively worse-off parents are decreasingly represented

in selective public institutions wherein they might obtain financial aid, while there is no offset-

9 e.g. Looney and Yannelis (2015), Cellini and Turner (2019).
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ting increase in their representation among well-resourced private institutions. More intense

sorting might give rise to more student indebtedness, although insofar as there is time variation

in those authors’ results, it is a secular trend rather than a business cycle effect.

Black et al. (2020) and Black, Turner and Denning (2023) study increases in federal student

loan limits for undergraduate and graduate borrowers, respectively, and their effect on indebt-

edness, attainment, prices and cost of attendance, access, and subsequent labor market out-

comes for borrowers. Those authors show that increasing undergraduate loan limits increases

indebtedness but reduces delinquency and credit distress on student loans, with no apparent

negative effect on other types of indebtedness. They also find that the resulting increase in at-

tainment leads to better labor market outcomes in subsequent years. By contrast, their findings

as to graduate student loans are far more negative: an increase in indebtedness and tuition

without attendant student benefits in the form of improved attainment, access, or subsequent

labor market outcomes. It is likely that the Great Recession effect we identify in this paper is

preconditioned by the substantial increases in undergraduate and graduate student loan limits

in the 2000s. Increased loan limits, the labor market credentialization effect of macroeconomic

contraction, and pro-cyclical state fiscal policies resulting in declining public funding for aca-

demic institutions are likely the three main causes of the run-up in student debt during and

after the Great Recession. The contribution of this paper is to establish the importance of the

latter two causes using geographic variation in the recession’s severity. But that is not to min-

imize the importance of increased loan limits, which may have invited the state-level policy

response that shifted institutions toward tuition-centric business models.

The main interpretative difference between this study and Black et al. (2020) is that those au-

thors find when student indebtedness increases due to increases in loan limits, difficulty with

repayment declines, whereas we show that the Great Recession caused both greater indebted-

ness and greater difficulty with repayment. Those authors interpret the pattern they document

as reflecting the higher likelihood of completion, and hence of improved labor market out-

comes, the higher are the limits on the amount students can borrow during their undergraduate
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education. The independent variation in this study is quite different: unemployment during

the Great Recession. As such, it is not necessarily surprising that the increased indebtedness

we find corresponds to greater difficulty with repayment, and although we don’t directly ob-

serve labor market outcomes, our findings are consistent with a channel that leads from labor

market slackness and unemployment to greater indebtedness to worse repayment outcomes,

especially for borrowers who re-enroll in higher education (as that term is defined below). We

also find that the Great Recession’s effect amplifies over time throughout our panel. Black et al.

(2020) also focus much more directly on traditional undergraduate students entering college

full-time under the age of 20 and remaining continuously enrolled through graduation while

borrowing at or below statutory loan limits in each year, and compare cohorts of that group

differentially-affected by loan limit increases. Our sample is more diverse in the sense that we

do not restrict it by age, enrollment status, or amount borrowed, aside from the overall sample

frame of those aged 17-34 in 2009. It’s likely that there are important differences in the ways

that taking on student debt affects undergraduate and post-graduate students, and Black et al.

(2020) is solely focused on the former. Black, Turner and Denning (2023), studying increases in

graduate loan limits, do not report outcomes related to repayment or credit distress.

3 Data

The data used for the outcomes of interest and covariates in this study consist of a panel

of borrowers provided by the credit bureau Experian. Relative to the population of Experian’s

master database (everyone with a credit report), the sample frame for the panel consists of

individuals aged 17-34 in 2009 who had outstanding student debt at that time.10 From there,

1 million individuals are randomly selected in 2009 and observed annually, including all of

their credit records for student debt and otherwise, through 2019. We continue to observe

10 The frame was slightly expanded to include individuals among the overall draw of 1 million who had had
outstanding student loans and paid them off within a two-year window prior to 2009, but those individuals are
excluded from this study.
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sampled borrowers even if they fully repay their student loans during the 2009-2019 study

period. Online Appendix A reports further details of sample construction.

The individual-level “consumer” panel includes both observed demographic characteris-

tics (such as geographic location, derived from addresses) and imputed demographic charac-

teristics (age and gender).11 It also includes a variable highlighting the number of deferred

student loans opened in the previous 12 months, which we call re-enrollment loans, i.e. new

loans that we interpret to correspond to increased educational attainment. We use the appear-

ance of new re-enrollment loans between two panel years as signifying that the borrower re-

enrolled—another of our outcomes of interest—although we cannot tell whether an observed

re-enrollment after 2009 is the continuation of a course of study started earlier or the beginning

of a new course of study.

In addition to individual-level “consumer” data, we also have loan-level “trade” data,

meaning each source of credit associated with an individual in the panel separately in each

year. The trade data we use consist of all the student loans held by all of the individuals in

the consumer-level panel. In addition, we use the presence of a bankruptcy flag on any loan

associated with an individual, not just student loans, as one of our outcomes of interest. The

loan-level data provide both the currently-outstanding balance and the origination date and

origination amount of each loan, as well as the loan’s current and past repayment status. We

use these loan-level covariates in several ways:

• We construct “cohorts” of borrowers based on the earliest and latest origination dates of

all the student loans in their portfolio. For example, one cohort of borrowers consists

of all those borrowers whose earliest student loan origination date is in 2002 and whose

latest loan origination date through 2009 is in 2006.

11 The credit bureau possesses individuals’ birthdates, which they use to identify the same individuals over
multiple loan servicers and other of their input data sources. Hence, we believe the imputed age to be quite
accurate after that starts to be reported in 2010, and of course given that plus our panel structure, we can infer age
in 2009. The bureau also has full names, from which we believe gender is imputed, given that some records have
different reported genders in different years and, for others, the gender is missing.
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• For each year, we categorize each loan as in deferment, in forbearance, in repayment,

repaid due to refinancing, and repaid due to being paid off.

For outcomes drawn from the trade data, we aggregate to the consumer level since our re-

gressions are all conducted at the individual borrower level. For example, delinquency status is

observed for loans, not consumers, but we specify delinquency-related outcomes like whether

a consumer has any delinquent loan and the share of all outstanding non-deferred student debt

that is delinquent at the consumer level.

Finally, in addition to the credit reporting data used for student-debt-related outcomes and

covariates, we use labor data to construct the Great Recession shock. The basis of Yagan (2019)

(and related literature) is that labor market dynamics in the local area where an individual lived

between 2007 and 2009 are proxies for how shocked each individual was by the Great Reces-

sion. That paper uses the percentage-point change in the commuting zone unemployment rate

between 2007 and 2009, and we follow that in our main specification. Commuting zone un-

employment rates can be constructed from county-level unemployment rates in the Bureau of

Labor Statistics Local Area Unemployment Statistics (LAUS) dataset, using the US Department

of Agriculture’s county-to-commuting-zone crosswalk.

3.1 Summary Statistics

To reiterate, the structure of our data is a panel of student loan borrowers first observed

in 2009 and then annually through 2019, regardless of whether they continue to have positive

student loan balances. Using the credit reporting data we define a total of seven outcomes of

interest. They are:

1. Total balance on outstanding student loans.

2. A binary variable indicating whether a borrower took out a re-enrollment loan in the

previous year.
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3. A binary variable indicating whether an individual has completed repayment on all

their student loans. Note that individuals remain in the panel (and thus are included

in our regressions) after we code them as having completed repayment on their student

loans. Thereafter, their total student loan balance is recorded as $0.

4. A binary variable indicating whether a borrower has a bankruptcy flag on any loan in

their credit record.

5. Total balance on delinquent or defaulted student loans, for borrowers who have loans

in repayment. Loans that are in deferment are assumed not to be delinquent or defaulted.

6. Share of total loan balance in delinquency or default, of total loan balance in repayment

or forbearance, but not deferment.

7. A binary variable indicating whether a borrower has any delinquent or defaulted stu-

dent loan.

Figure 1 plots the heterogeneous student debt repayment trajectories of the borrowers in the

panel. In each year, each individual’s total outstanding balance is compared to his or her 2009

balance. We plot the quantiles of the distribution of that ratio (computed year-by-year). The

figure shows that the majority of borrowers had less student debt outstanding in 2019 than they

did in 2009. However, a substantial minority of 2009 borrowers increased their loan balances

in the intervening years, some by a great deal—likely signifying re-enrollment, enrollment in

an income-driven repayment program (IDR), or both. The main empirical contribution of this

paper is to relate these differences in borrower repayment trajectories to the severity of the

Great Recession shock.

Table 1 reports summary statistics for the whole panel, regardless of age. The average age in

2009 is 28, and the average amount of outstanding student debt in that year is $22,806, already

a right-skewed distribution since the median total student loan balance is $12,988. By 2019,

the average was only slightly lower at $21,456, but the variance increased considerably. 46% of
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the panel had fully repaid their student loans by 2019, corresponding to a balance of $0, while

a significant minority increased their balances in the intervening decade. 38% of the panel is

delinquent on at least one student loan at some point between 2009 and 2019.

We measure geographic variation in the Great Recession shock using the percentage point

change in a commuting zone’s unemployment rate between 2007 and 2009, following Yagan

(2019). Figure 2(A) maps that by commuting zone, to get a sense of the geography of the Great

Recession as we quantify it.

4 Results

4.1 Main Empirical Specification

The main regression equation is given by

yi,201t = α + β201t∆Unempc,2007−2009 + γxi,2009 + δzi,201t + εi,201t (4.1)

i indexes individuals in the panel and c refers to the commuting zone in which individual i

resided in 2009. The outcome of interest is yi,201t, where 201t is a panel year subsequent to

2009. xi,2009 are covariates observable at the start of the panel, interpreted as individual-level

characteristics that either pre-date or are independent of the effect of the Great Recession. zi,201t

references covariates contemporaneous with the outcome of interest. For the continuous out-

comes, yi,201t is expressed as the change from a 2009 baseline yi,2009. We specify the regressions

of continuous outcomes as differences from a 2009 baseline to take as full advantage of the

panel structure of the data as possible, given that there is no variation within individuals over

time in the severity of the Great Recession shock (i.e., each individual is exposed to a single

shock, depending on the commuting zone where they reside in 2009). The total and delinquent

balances are winsorized at the 99th percentile, which indirectly also affects the computation of

the delinquency ratio. The remainder of the outcomes are 0-1 binaries, such as whether i had
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completed student loan repayment by 201t or had any delinquent or defaulted loans in 201t.

β201t is the coefficient of interest, interpreted as the causal effect of the Great Recession

shock on the outcome yi,201t. The identifying assumption underlying that interpretation is that

the Great Recession shock is as good as randomly assigned to individuals, conditional on co-

variates xi,2009 and zi,201t. The magnitude of the estimated β̂ is then interpreted as the effect of

a one-unit-larger Great Recession shock (i.e., one-percentage-point-larger increase in the com-

muting zone unemployment rate between 2007 and 2009) on the outcome of interest in year

201t, expressed in units of the outcome of interest.

In all our estimates, the covariates are:

1. Gender.

2. 2009 student loan balance.

3. Contemporaneous local unemployment rate in the commuting zone where the borrower

is observed in 201t (which may be different than the commuting zone where they are

observed in 2009, which is used to assign the Great Recession shock).

4. Cohort-age fixed effects, which is a triple interaction of the year in which each borrower’s

oldest student loan was originated, the year in which each borrower’s most recent student

loan observed in 2009 was originated, and the borrower’s age in 2009.

Hence, our coefficient β̂ is estimated using variation in the Great Recession shock within cells

defined by cohort and age, and net of controls for gender, “starting” student loan balance, and

the subsequent state of the local labor market. We further address concerns about the assump-

tion that the Great Recession shock is as good as randomly assigned net of these controls in

Subsection 4.3 below.
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4.2 Baseline Estimates

Table 2 reports estimates of equation 4.1 for all seven outcomes of interest for the year 2019,

i.e. at the end of the panel. Figure 2(B) maps the change-in-student-loan-balance outcome

(corresponding to column 1 of table 2) by commuting zone for 2019. We then plot the estimated

coefficient β̂ for each year between 2010-2019, for each outcome, in figures 3 and 4.12

Our key finding is that a one-percentage-point increase in the Great Recession shock corre-

sponds to $370.25 more student debt in 2019, and the pattern of estimated coefficients shown in

figure 3(A) means that this estimated “Great Recession effect” amplifies throughout the length

of the panel, even after the actual Great Recession was long over and even after its lingering

effect on labor market outcomes documented by Yagan (2019) and Rinz (2022) is shown to have

dissipated. Its effect on student indebtedness remains, and indeed is still growing, at least as

of 2019.

Time variation in the estimated coefficients for the other outcomes is further revealing about

the dynamics of student indebtedness and delinquency, as well as economic distress more

broadly, as our cohort of borrowers aged into what should have been their repayment years,

and as the policy landscape of student borrowing and higher education finance also changed

over those years. Figures 4(A), 4(B), and 4(C) depict the estimated coefficients for total delin-

quent or defaulted balance, the ratio of that delinquent balance to total outstanding student

loan balance, and the indicator for having any student loan delinquent, respectively. They all

show that the Great Recession corresponds to more delinquency, particularly in the first half of

the sample. The coefficient for the indicator for any delinquency is negative in 2009 and 2010,

which is probably related to the association between the recession shock and re-enrollment

(and hence of deferment) discussed below. It is positive starting in 2011 for the rest of the

sample.

12 The coefficient plots begin in 2009 for all the binary outcomes, with the exception of having completed
repayment, which given our empirical strategy - which relies on the borrower having outstanding student debt in
2009 - can only start in 2010.
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The effect of the recession shock on the delinquency-related outcomes dissipates starting

around 2016, which corresponds to the time period in which Income-Driven Repayment be-

came more accessible and generous for distressed borrowers. By 2018 and 2019, the estimated

coefficients are actually negative for the first two delinquency-related outcomes, total delin-

quent balance and delinquency ratio, meaning that borrowers who were exposed to a more

severe Great Recession shock actually had lower delinquent balance on student loans than

less-exposed borrowers by the end of the panel. Contrasted with the pattern in figure 3(A),

the implication is that borrowers availed themselves of the option of expanded IDR by the

second half of the 2010s, deferring currently-unaffordable loan payments and instead accumu-

lating them into outstanding balances. Given that borrowers who were more exposed to the

Great Recession were more likely to be delinquent in the first place, and likely suffered from

long-term labor market hysteresis documented by Rinz (2022), they are exactly the borrower

population expanded IDR was designed to relieve.

Figure 3(B) plots the coefficient estimates for the re-enrollment binary outcome. Between

2011-2014, the shock is associated with an increased probability of taking on additional stu-

dent loans associated with re-enrollment in higher education, though we cannot distinguish

between undertaking “new” degrees versus continuing toward a degree begun before 2009.

From 2015-2019, the coefficient estimates for re-enrollment are near zero, reflecting both that

this cohort is closer to having aged out of higher education altogether, and that for those still

re-enrolling, that seems to no longer be related to the Great Recession. But as we discuss fur-

ther in section 5, the recession-driven re-enrollment is a strong candidate for the lingering effect

of the recession on student debt, since it appears to have fundamentally altered economic life

cycles of affected borrowers thereafter.

Figure 3(C) plots the estimated coefficients for the completed-repayment outcome, which

is in effect a mirror image of the total balance outcome coefficients shown in figure 3(A)—

borrowers more affected by the recession are less likely to have completed repayment on their

student loans. Aside from the direct labor market effect of the recession, re-enrollment is again
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a strong candidate explanation.

Finally, figure 3(D) depicts the association between the recession shock and an indicator

for whether the borrower has any loan with a bankruptcy flag in their credit record. That too

shows an increasing positive association for 2009 through the mid-2010s, and thereafter the re-

lationship diminishes, though it never becomes zero or statistically insignificant (even by 2019,

it remains significant at the 10% level). That is consistent with the findings on hysteresis from

the Great Recession, which eventually diminish, though the student-debt-related consequences

of that hysteresis do not, at least within the first 10 years.

4.3 Identification

The empirical strategy employed in this paper is premised on the idea that it is possible to

estimate the effect of macroeconomic fluctuations in individual microdata by making use of

their geographically heterogeneous severity. Thus, once threat to identification that depends

on that heterogeneity derives from the possibility that geographies experience macroeconomic

fluctuations differently for reasons that pre-date their exposure to the fluctuation.

In the case of this study, the specific threat to identification is that labor market fluctua-

tions during the Great Recession may be related to pre-existing heterogeneity in student-debt-

related outcomes. That threat is heightened by the construction of our panel: to be included in

it, borrowers need to have already had outstanding student debt in 2009. If it’s the case that

geographic heterogeneity in the Great Recession shock is related to pre-existing trends in stu-

dent indebtedness in the population, it may also be the case that the subsequent indebtedness

and difficulty with repayment that we ascribe to the Great Recession’s effect may be due to an

omitted variable driving both the dependent and independent variables in equation 4.1, and

which affect the probability that individuals in our panel are selected into our sample in the

first place.

For example, Charles, Hurst and Notowidigdo (2018a) and Charles, Hurst and Notowidigdo

(2018b) show that individuals who lived in areas that experienced greater housing price infla-
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tion in the 2000s, prior to the Great Recession, had lower educational attainment than would

be predicted based solely on their demographics, and subsequently saw higher unemployment

during the recession itself. Their interpretation of that pattern is that the housing boom drew

workers into construction and related sectors who would otherwise have remained in higher

education, and that these workers were then more prone to sector-specific shocks and had more

difficulty re-allocating to less depressed sectors thanks to their lack of education. The impli-

cation of that finding that matters for assessing the exogeneity of the Great Recession shock

with respect to student-debt-related outcomes is, if anything, that commuting zones that expe-

rienced a more severe shock had less student debt (and fewer student debtors for us to sample)

than they otherwise would thanks to the preceding housing boom, and were less exposed to

the run-up in student indebtedness that pre-dates the recession. If those authors are correct,

then the association we document between the Great Recession and re-enrollment may reflect

a kind of deferred attainment, i.e. higher education that the affected individuals would have

obtained earlier, but for the pre-recession housing boom. It also means that we may be under-

sampling the geographies where the Great Recession was most severe, since individuals living

there were less likely to have accumulated student debt in the 2000s.

Addressing the threat to identification in this study is hampered by the fact that our panel

only begins in 2009. Hence, we do not observe our individuals prior to the onset of the Great

Recession, and we are not able to run tests of the parallel trends assumption underlying the

identification strategy directly in our data. Equation 4.1 is designed to mimic as closely as

possible Yagan (2019)’s specifications that do rely on observing his panel pre-recession. Yagan

(2019) is able to test the parallel trends assumption directly and concludes that it holds in rela-

tion to the outcomes that paper focuses on: employment and earnings, the indicators of labor

market hysteresis. Given that the Great Recession shock is closely related to what those indica-

tors measure, but not to student-debt-related ones, it would be strange if areas that experienced

differentially-severe Great Recession shocks were selected according to ex-ante student-debt-

related outcomes but not more directly labor-market-related ones. Further, it’s worth pointing
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out that the issue is not whether areas that experienced more severe Great Recession shocks also

had worse ex-ante problems with student indebtedness and associated outcomes. We control

for individuals’ 2009 loan balance, contemporaneous with the conclusion of the shock period,

so that would account for any level effect. Rather, the threat is differential growth paths for

student debt across areas that are differentially-shocked during the Great Recession prior to its

onset. If that were the case, then ex-post variation in student debt-related outcomes that we

are attributing to the Great Recession shock would in fact be driven by some omitted variable

driving both.

In the absence of individual-level longitudinal data from before the Great Recession that

both reports student debt-related outcomes and is sufficiently geocoded to assign a Great Re-

cession shock, we address that possibility to the best of our ability using College Scorecard

data that begins prior to the Great Recession. The College Scorecard is a dataset that com-

bines institution-level data from the Integrated Post-secondary Education Data System (IPEDS)

with individual borrower student loan records from the National Student Loan Data System

(NSLDS), reported at the institution level. For each institution in the College Scorecard, we

utilize three outcome variables:

1. Median student loan debt of students who attended (and had student loans) upon entry

into repayment (i.e. their loan principal at the time their student loans were no longer

deferred);

2. Two-year cohort default rate (i.e. the share of each cohort of an institution’s borrowers

who defaulted within two years of entering repayment);

3. Number of borrowers in each median loan balance cohort (i.e., the number of individuals

with positive loan balance over whom the median balance is computed).

We have the median loan amount and cohort size observable from 2001-2020, and the two-year

cohort default rate observable from 2000-2012.13 We map them to commuting zones based on

13College Scorecard switches from a two-year to a three-year cohort default rate after 2012, so since the main
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the geographic information for each institution also reported in the College Scorecard. Figures

5(A) and 5(B) plot the time series for median loan balance and two-year cohort default rate. In

both cases, they show a dramatic increase around the time of the Great Recession following lit-

tle change earlier in the 2000s, validating the fact that motivates this study: the Great Recession

was a turning point in the run-up in student debt.

Given this data, we run the following regression to relate these outcomes to the geographi-

cally heterogeneous Great Recession shock:

yj,t−2009 = α + βt−2009∆Unempc,2007−2009 + Xj,2009 + Zc,t + εj,c,t (4.2)

yj,t−2009 is one of the three outcomes: median loan balance, cohort default rate, or loan

balance cohort size, for institution j in year t − 2009, i.e. before or after the Great Recession.

∆Unempc,2007−2009 is the same Great Recession shock as in equation 4.1. Xj,2009 is the “baseline”

level of the median loan balance y in 2009, to make equation 4.2 as analogous as possible to the

baseline specification outlined by equation 4.1. And Zc,t is the contemporaneous unemploy-

ment rate in commuting zone c in year t.

The results from estimating equation 4.2 are reported in figure 6. For all the outcomes,

the pre-recession coefficient estimates are clustered around zero, consistent with the absence

of pre-trends that would question the identifying assumption underlying the exogeneity of

the Great Recession shock. After the Great Recession, the median loan balance coefficients are

positive and significant, consistent with our earlier findings, e.g. in figure 3(A), albeit of smaller

magnitude. We estimate the Great Recession effect on institution-level median loan balance is

around $100. Likewise, the Great Recession shock causes the size of the loan balance cohorts

to be significantly larger in the immediate aftermath of the recession, from 2010-2013, before

point of this analysis is to test whether there are pre-trends in estimating equation 4.1, we use the two-year cohort
default rate variable we have during the pre-recession period, as well as a baseline value for 2009 since that is key
to our regression specification. For this outcome, the value in year t corresponds to the default rate measured in
FYt, for the cohort that entered repayment during FYt−1, where FYt is a 12-month period that ends on September
30 of year t. For the median loan balance, the College Scorecard data pools data from two FY cohorts, so we
rescaled the data so that the median balance in each year t is pooling those in FYt and FYt−1.
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declining to a near zero effect by the end of the sample. The implication of the two findings

combined is that the recession both increased the loan balances associated with borrowers at a

specific institution, as well as the number of students at that institution who take out student

loans, either because they are more likely to attend (enrollment increased), or because given

they do attend, they are more likely to take out student loans. The difference between our

estimated coefficient(s) on median institution-level loan balance in the College Scorecard data,

versus the larger coefficient estimates from the credit reporting data, probably derives from

several causes:

1. Increased institutional sorting and segregation (needier borrowers enrolled at less-resourced

institutions) means that we would expect within-institution increases in loan balance to

understate overall increases in loan balance, conditional on attainment.

2. Our main specification in equation 4.1 identifies the effect on average loan balance, rather

than median, and our data on student loan balances shows an increasingly right-skewed

institution over time (even despite Winsorizing student loan balances at the 99th per-

centile).

3. The median debt variable in the College Scorecard data only includes debt taken out for

the degree for which the student actually enrolled. Hence, if a student takes out under-

graduate loans at one institution and graduate loans at another (or, in fact, at the same

one), and that borrower’s loan balances are the same as that institution’s median for each

degree program, the College Scorecard median loan balance variable would not increase,

even if the higher attainment corresponds to increased loan balance at the borrower level

(i.e, if, in the absence of the Great Recession, this hypothetical borrower had not obtained

a graduate degree).

We return to the effect of the Great Recession on enrollment in section 5 below.

Figure 6(B) shows no increase in cohort default rate due to the Great Recession in the three

post-recession observations we have, but that too is consistent with earlier findings about
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individual-level delinquency and default in the credit reporting data, since default is a drawn-

out process, and it has to already have happened to be picked up in calculations of an institution-

level cohort default rate. So we would not necessarily expect to see any Great Recession effect

manifest for that outcome by 2012. Altogether, this analysis of institution-level College Score-

card data is both consistent with the quasi-exogeneity of the Great Recession shock (since the

pre-treatment coefficient estimates are clustered around zero), and confirms the main findings

of the analysis using student borrower credit reporting data about the Great Recession’s effect.

The other major threat to identification is more subtle: that a randomly-selected sample of

student borrowers in a given relatively wide age range, 18-34, reflects selection on our out-

comes of interest that is differentially-severe across borrower age. Namely, having outstanding

student debt into one’s thirties bespeaks difficulty with repayment such that older borrowers

in the panel are predisposed to have worse repayment outcomes relative to their contempo-

raries by age, whom we never observe because their debt was repaid prior to 2009. That

threat to identification is independent of geographic variation in the Great Recession shock,

but nonetheless may imply our estimates of the Great Recession’s effect are skewed toward

a subset of negatively-selected student borrowers, particularly at older ages: those who were

having difficulty with repayment regardless.

5 Mechanisms

In this section, we consider in turn the mechanisms by which the Great Recession may be

responsible for the increase in student indebtedness, delinquency, and non-repayment docu-

mented in section 4.14

14 One potential mechanism we do not test is that the Great Recession may have brought students into higher
education who were negatively selected for future earnings. We cannot test this mechanism since we only observe
borrowers who already had student loans in 2009, and of those, we do not observe them prior to taking on student
debt. Looney and Yannelis (2015) posit this as one contributor to declining student loan repayment and rising
credit distress.
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5.1 Direct effect of the recession on borrower financial status

The Great Recession dis-employed many workers, and aside from those who did not lose

their jobs outright, many more endured long-running wage stagnation and declining labor

market mobility associated with a scarcity of outside job offers. It’s very likely that this im-

paired their ability to repay debt, including student loans.

We validate this using our bankruptcy flag outcome reported in section 4 and figure 3(D):

borrowers who lived in areas more shocked during the Great Recession were more likely to

later have one of their loans in bankruptcy. From an initial slightly negative relationship be-

tween the Great Recession shock and the bankruptcy flag outcome in 2009, the magnitude of

the coefficient becomes positive and increases through the mid-2010s, when a one-percentage-

point-larger value for the shock corresponds to a 0.4 percentage point-higher likelihood of hav-

ing any loan in bankruptcy. This is broadly consistent with more in-depth studies of the Great

Recession’s effect on household financial status, e.g. Mian, Rao and Sufi (2013). Thereafter, the

association diminishes but remains positive through the end of the panel. The implication for

this paper is that there likely is a role for this direct channel on the other student-loan-related

observables reported in section 4.

5.2 Increased educational attainment

As recounted at the start of this paper, policy-makers put a lot of faith in the idea that the

way for workers to respond to the recession was to enroll in higher education, whether for

the first time or after having entered the labor market already, then been displaced due to the

macroeconomic upheaval. Figure 7 plots the share of our panel over age 23 (in each year) that

re-enrolled (i.e., took out a new student loan that we categorize as a re-enrollment as opposed

to re-financing/consolidation loan) between 2009 and 2019. That share peaks at just under 8%

of the sample in 2010 and 2011, then declines to around 3% by 2019. Hence, a significant share

of the borrowers we study seem to have taken that advice. Recall that figure 3(B) shows the
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re-enrollment outcome is positively associated with the Great Recession shock from 2011-2014.

Figure B.1 shows the starkly different student loan repayment trajectories associated with

the decision to re-enroll or not. Each subfigure is the equivalent of figure 1, but dividing bor-

rowers based on whether or not they are ever observed to take out a re-enrollment loan during

the length of the panel. The borrowers who don’t are much more likely to repay their loans

by the end of the panel in 2019, and only about 10% have a higher student loan balance at the

end than they did at the beginning. By contrast, the borrowers who do re-enroll show almost

exactly the opposite pattern: only a bit over 10% have fully repaid their loans by the end of

the panel, and over 50% have more student debt outstanding at the end than they did at the

beginning. The median borrower who re-enrolled had twice as much student debt in 2019 as

in 2009, and the 90th percentile of borrowers who re-enrolled almost 10 times as much. We

also restrict these figures to borrowers who were 23 years old or older in 2009 in order to filter

out undergraduate students in the middle of a continuous spell of enrollment when they are

first observed, such that continuing that spell after 2009 would be erroneously interpreted as

re-enrollment.

In order to test this mechanism more fully, we re-run the regression whose estimated coef-

ficients are plotted in figure 3(B) separately for borrowers who were under 23 versus 23 and

over in 2009. Those estimates are depicted in figures 8(A) (for those under 23) and 8(B) (for

those 23+). For borrowers under 23, the coefficient estimates are negative for the first few years

following 2009, then become statistically indistinguishable from zero from 2012 onward. By

contrast, the Great Recession shock effect for borrowers over 23 in 2009 is positive from 2010-

2014, with the maximum point estimate in 2012. Hence, 8(B) looks similar to figure 3(B), but

with estimates of larger magnitude in the years following the Great Recession. The implica-

tion is that the effect of the Great Recession on the youngest borrowers in the sample was to

make them less likely to continue in higher education, whether because they finished more

quickly, dropped out of undergraduate degree programs, or completed undergraduate pro-

grams but did not continue to graduate study. By contrast, for older borrowers, the Great
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Recession caused them to re-enroll, whether in graduate or undergraduate degree programs.

We further break down the sample by whether borrowers re-enrolled or not (Table 3), by age

group (Table 4), and by cohort (Table 5), where for simplicity we define cohort as origination-

year-of-last-loan up through 2009, as opposed to the two-dimensional definition of cohort we

use in our regressions. The borrowers who re-enrolled skew slightly younger than the overall

sample, but a significant share from every age group re-enrolled. Those who did had a much

higher rate of delinquency, and as stated earlier, eventually accumulated much more student

debt (which they did not repay, at least by 2019). Recall that the “re-enrollment boom” in our

sample peaked in 2011-2013 and then diminished. The fact that borrowers from every age

group participated lends credence to the idea that re-enrollment was a specific outcome of the

Great Recession, as opposed to the result of a single cohort of student borrowers aging out of

higher education over time. If the latter were true, we would expect to see re-enrollment more

concentrated among that cohort’s youngest members than it in fact is. And as the different

repayment trajectories for the two groups show, the decision to re-enroll or not turned out to

be a decisive one in prefiguring whether a borrower would repay their loans within a ten-year

window, or indeed ever see their loan balances decline.

To further illustrate these points, we split the sample based on whether borrowers re-

enrolled or not between 2009 and 2019, and then estimate the baseline specification outlined in

equation 4.1 on each sub-sample. Figures B.2(A) and B.2(B) show that it is not just that those

who re-enrolled have higher loan balances, but also that among the borrowers who re-enrolled,

those more negatively affected by the Great Recession shock accumulate vastly larger balances,

and that disparity widens over time. The Great Recession shock effect on total loan balances in

2019 is about $100 for borrowers who did not re-enroll (diminished from an estimate of $150 in

2012, its maximum for that sub-group), whereas for borrowers who did re-enroll, the coefficient

on the Great Recession shock is over $1000 in 2019, its maximum throughout the sample.

Considered from one point of view, it’s hardly surprising that borrowers who took on more

student debt took longer to pay off their accumulated balance than those who didn’t. However,
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the idea behind the guidance referred to at the start of this paper, and the larger imprecation

that higher education attainment is the solution to labor market displacement, was that the

attainment was supposed to pay off in the form of higher earnings, enabling the debt to be re-

paid. There’s no indication in the data that borrowers who re-enrolled were later better able to

make progress toward repayment than they would have been absent the increased debt—quite

the reverse: their balances continued to increase, while borrowers who didn’t re-enroll for the

most part paid down their balances. What likely happened is that the increased debt plus rela-

tively stagnant earnings qualified re-enrolled borrowers disproportionately for Income-Driven

Repayment, and once enrolled in IDR, negative amortization is very likely, especially early

in the repayment cycle when the preponderance of monthly payments consists of interest and

hence reducing payments to a given portion of disposable income leaves a great deal of interest

unpaid. Thus, the significant minority of the sample shown to have increased their balances

between 2009 and 2019 in figure 1 is due to the combination of actual increased attainment

and subsequent qualification for income-driven repayment, resulting in negative amortization

and, implicitly, the later cancellation of outstanding balances at the end of the IDR repayment

period. We view these findings as strong circumstantial evidence supporting the interpretation

that the decision to re-enroll in the aftermath of the Great Recession permanently set otherwise-

similar borrowers on a different life trajectory as it relates to their student debt, and that deci-

sion to re-enroll was related, at least in part, to the severity of the Great Recession where they

happened to be located in 2009.

5.3 Declining state higher education funding

The remaining mechanisms pertain to the effect of the Great Recession on the political econ-

omy of higher education: did the recession lead to stagnant or even declining state funding for

institutions, and thence to higher tuition and/or displacement of students from lower-priced

public institutions to higher-price for-profit ones? We use institution-level data from IPEDS to

answer these questions.
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Figure B.3(A) shows that state and local funding per FTE at public institutions diminished

substantially between 2009 and 2012, which would have both increased tuition and constrained

seats available in classes and programs (potentially displacing students to higher-cost institu-

tions), both mechanisms for increased student loan balances.

To test whether these trends are associated with the Great Recession shock, we run the

following regression

yc,201t = α + β∆Unempc,2007−2009 + Xc,2009 + Zc,t + εj,c,t (5.1)

where outcomes are aggregated across institutions within a commuting zone. yc,201t is the

commuting-zone-level change in state and local funding per FTE across all institution types

(although the amount of such funding for private institutions reported in IPEDS is negligible)

in year 201t, relative to 2009.15 Xc,2009 is state and local funding per FTE in 2009. Zc,t is the

commuting zone unemployment rate in year t.

Results are plotted in figure B.4(A). The Great Recession shock corresponds to a reduction in

state and local funding per FTE of around $100-150 from 2010-2015. Thereafter the relationship

starts to reverse and by the last two years of the panel, the coefficient estimates are positive.

The latter finding is consistent with the rising trend in state funding in the latter part of the

decade visible in figure B.3(A), and the timing of the coefficients suggests that recovery in

state funding was delayed in areas more affected by the recession. Altogether, reductions in

state funding are associated with (i) a more severe Great Recession shock, and (ii) increasing

institution-level student indebtedness (figures 6(A) and 6(C)), consistent with a role for the

rising-tuition channel.

15 Since most public funding for institutions of higher education is state funding, it might seem more reasonable
to run this regression at the state rather than the commuting zone level, using a state-level Great Recession shock
rather than one constructed by commuting zones. We run it at the commuting zone level to ensure comparability
with coefficients estimated from equations 4.1 and 4.2.
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5.4 Entry and expansion of for-profit institutions

Finally, we consider whether the recession itself, plus the diminished funding for public

institutions it brought about, re-allocated students from lower-cost public institutions to more

expensive for-profit ones. Figure B.3(B) plots the total number of public, private nonprofit, and

private for-profit institutions nationally between 2009 and 2019. The first two types show no

meaningful change, while the number of private for-profit institutions increases from 2009 to

2013 and then declines. The question remains whether that inflation and subsequent defla-

tion of the for-profit higher education bubble is associated with the geography of the Great

Recession.

To answer that, we estimate equation 5.1 using the following commuting-zone-level out-

comes:

1. Number of for-profit institutions (figure B.4(B)).

2. FTE enrollment at for-profit institutions (figure B.4(C)).

3. FTE enrollment at public institutions (figure B.4(D)).

The Great Recession shock does indeed correspond to increased number of and enrollment

at for-profit institutions, although the timing is not quite aligned for the two outcomes: enroll-

ment shows the largest effect in the first few years following the Great Recession, 2010-2013,

and diminishes thereafter to be near zero. The effect on the number of for-profit institutions

appears at a lag, peaking in 2014-2016. That pattern probably indicates that on the extensive

margin, the for-profit sector responded to the business opportunity that the Great Recession

seemed to offer, as enrollment at existing institutions swelled.

Enrollment at public institutions is immediately higher in more shocked commuting zones

in 2010 and 2011, but thereafter the coefficient estimates on the Great Recession shock are neg-

ative. This may be due to the diminished funding and consequent tuition increases/capacity

constraints highlighted in the previous subsection. The question that remains is whether the
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for-profit boom drew solely from students who would have otherwise attended public institu-

tions, or whether that was drawing on a population that otherwise wouldn’t have attended at

all. These findings provide some evidence for the former, but certainly don’t rule out the latter.

6 Discussion

This paper has demonstrated that where the Great Recession was more severe, student

loan borrowers subsequently took on more debt and had greater difficulty repaying it. The

effect of the Great Recession on student loan balance and non-repayment has become more

pronounced over time, even as other long-run hysteresis effects of the recession on employment

and earnings have dissipated. The main implication of that pattern is that the Great Recession’s

effect will continue to be felt by those who were early in their working life at the time, due to

the student debt they continue to carry with them.

In section 5 we test several mechanisms for how the Great Recession could have had that

long-run effect. We find some support for all the mechanisms we test, but the two that appear

notably significant are 1. re-enrollment in higher education, which permanently set borrowers

on a course to non-repayment and likely negative amortization in IDR, and 2. declining state

and local government funding relative to increased demand for higher education, burdening

students with higher tuition and/or displacing them to the for-profit sector where they were

more likely to take on more debt. The implication is that the guidance described at the start of

this paper, to the effect that enrolling in higher education was a wise response to labor market

displacement because it qualifies students for more job opportunities, did not turn out to be

correct, at least as measured by student debt-related outcomes.

The aforementioned papers by Forsythe (2022), Modestino, Shoag and Ballance (2016) and

Modestino, Shoag and Ballance (2020) point to our preferred interpretation of rising student

indebtedness in response to the recession: employers hiring from slack labor markets increase

the skills and credentials they demand of new hires with less experience, conditional on job
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title and salary, giving the labor market a counter-cyclical “Last In, First Out” quality to the

detriment of younger cohorts when jobs are scarce. In response, workers take on more degrees

and therefore more debt to qualify themselves for a given job, and higher education institutions

enter and expand to meet that recession- and slackness-generated demand. Because workers

are competing for scarce jobs, their earnings don’t increase as a result of the debt they take

on. Rather, credentialization-driven re-enrollment functions as a way to limit earnings declines

(or, in the extreme, non-employment) relative to the counterfactual where they don’t take on

debt. That rationalizes the decision to take it on despite facing slack labor demand, while

simultaneously explaining why they’d have trouble paying it off.

The federal student loan program then operates as a semi-blank check to finance that pro-

cess. (“Semi” because the program does impose loan limits on borrowers for undergraduate

education, though those have been increased.16 Since 2005, federal loans for graduate educa-

tion have been uncapped, inviting the proliferation of high-tuition graduate programs despite

costlier unsubsidized loans.) The system also includes solutions for the non-repayment that re-

sults from rising and more widespread indebtedness without rising earnings: refinancing old,

defaulted debt with new, not-yet-defaulted loans17 and enrolling borrowers who are otherwise

likely to default into Income-Driven Repayment programs that reduce ongoing required pay-

ments at the expense of increasing nominal balances, until a later date in the far future when

that nominal balance is eventually erased.18

Ameliorative measures on the back end such as IDR likely serve to make continued origina-

tion and rising indebtedness more palatable on the front end. By contrast, limiting the amount

of student debt individuals are allowed to take on, at least within the federal student loan sys-

tem, would likely worsen the effect of labor market slackness: without the ability to borrow to

16 Black et al. (2020) show the increase in undergraduate loan limits increased student indebtedness.
17 Mitchell (2021b) is a telling account of this.
18 CBO (2020). Although it should be noted that the borrowers who enroll in Income-Driven Repayment tend

be those with higher balances and (relatively) low income, for whom it is most worthwhile to overcome the
bureaucratic burden. That population is not one that is necessarily likely to default in the counter-factual that IDR
is not available (Collier, Fitzpatrick and Marsicano, 2022).
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obtain jobs that require increased educational qualifications, would-be students would instead

suffer earnings declines due to under-employment, or finance those credentials through other

loans with less favorable terms.

7 Conclusion

This paper estimates the effect of the Great Recession on student indebtedness, delinquency,

and non-repayment by applying the empirical approach adopted in the labor market hysteresis

literature. Exposure to the Great Recession shock is on the basis of geography. Individuals who

lived in more-shocked commuting zones in 2009 subsequently increased their student indebt-

edness and related outcomes, net of covariates. These effects continue to amplify throughout

the length of the panel (through 2019), unlike prior findings on earnings and employment

following the Great Recession that show its negative impact dissipating by the late 2010s. Our

findings further suggest that increased attainment thanks to labor market credentialization and

declining state funding for public institutions on a per-FTE basis are the likeliest mechanisms

that would explain these results. Our conclusion is that the negative welfare impact of the

Great Recession continues to be felt through its legacy of student indebtedness, particularly

so for student borrowers who responded to credentialization by increasing their educational

attainment.
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Figure 1. For our panel of individuals, all of whom have student debt when we first observe them in 2009, this
chart shows the distribution of outstanding student loan balance as a share of initial 2009 balance. Individuals
who have paid off all their student loans by a given year are zeroes. Individuals who have more student debt
outstanding in a given year than they did when first observed in 2009 have a ratio greater than 1. Quantiles are
computed separately year-by-year and plotted over time (thus each line does not represent any one individual).
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Figure 2. Commuting zone-level maps.

(A) This maps the Great Recession shock, as defined for the main specification in equation 4.1. It
displays the percentage point change in unemployment rate by commuting zone, between 2007
and 2009, based on data from the Local Area Unemployment Statistics.

(B) This maps the change in average student loan balance by commuting zone between 2009 and
2019 for our sample of borrowers.
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Figure 3. These figures visualize the estimates of the key coefficient β̂ in equation 4.1 on the first four outcomes of
interest listed in section 3.1.

(A) Change in the total student loan balance, 2009-2019. (B) Re-enrollment

(C) Completed repayment. (D) Bankruptcy.
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Figure 4. These figures visualize the estimates of the key coefficient β̂ in equation 4.1 on the last three
(delinquency-related) outcomes of interest listed in section 3.1.

(A) Change in delinquent balance, 2009-2019. (B) Change in delinquency ratio, 2009-2019.

(C) Any delinquency.
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Figure 5. These figures plot the median loan balance of students upon entering repayment (across institutions)
and the two-year cohort default rate reported in College Scorecard. For the median loan balance, each year t pools
students in two cohorts: those in FYt and FYt−1, where FYt ends on September 30 of year t. For the default rate,
the value in year t corresponds to the outcome measured in FYt, for the cohort cohort that entered repayment
during FYt−1.

(A) Median Loan Balance.

(B) Two-year cohort default rate.
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Figure 6. These figures plot the estimated coefficient β̂ from equation 4.2 using College Scorecard data on
institution-level median student loan balance by cohort, two-year cohort default rate, and the number of students
in each median loan balance cohort.

(A) Median loan balance. (B) Two-year cohort default rate.

(C) Number of Students in Median Balance Cohort.
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Figure 7. This figures displays, for those in the sample who are 23 or older in each year, the share that took out a
re-enrollment loan over the previous year, for the period between 2009 and 2019.
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Figure 8. This figure visualizes the estimation of the key coefficient of interest in equation 4.1, depicting the effect
of the Great Recession shock on the probability of having re-enrolled, for each year, separately for borrowers who
were less than 23 years old in 2009 and for borrowers 23 or older.

(A) Less than 23 in 2009

(B) 23+ in 2009
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Table 1. Summary statistics for the full panel of student borrowers used for the main analysis.

Outcome
Number of borrowers 787,154
Average age (2009) 28
Average loan balance (2009) $22,805
Median loan balance (2009) $12,988
Average loan balance (2019) $21,456
Median loan balance (2019) $2,440
% Finished repayment by 2019 46%
% Ever delinquent (2009-2019) 38%
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Table 2. This table reports the result of estimating equation 4.1. We collect all seven outcomes of interest for the
outcome year 2019 in one table. All specifications include controls for the borrower’s gender, 2009 student loan
balance, contemporaneous unemployment rate at the commuting zone of residence in 2019; they also include
(Cohort)x(Age) fixed effects, defined as a triple interaction between (i) the year of origination for the oldest student
loan, (ii) the year of origination of the most recent student loan up to 2009, and (iii) the borrower age in 2009.

(1) (2) (3) (4) (5) (6) (7)
Change in

total balance

(vs. 2009)

Change in
delinquent

balance
(vs. 2009)

Change in
delinquent

ratio
(vs. 2009)

Any
delinquency

(2019)

Completed
repayment

(2019)

Re-enrolled
over last year

(2019)

Any
bankruptcy

(2019)

Unemp. rate shock 370.25** -76.45** -0.28** 0.0013 -0.0023 -0.0004 0.0011*
(144.43) (35.81) (0.12) (0.0009) (0.0022) (0.0004) (0.0006)

Contemporaneous CZ unemp. rate 268.89 65.81 0.26* 0.0086*** -0.0096*** 0.0016*** 0.0010*
(188.02) (41.13) (0.15) (0.0011) (0.0024) (0.0006) (0.0006)

Female 4,900.01*** 916.36*** -0.71*** 0.0061*** -0.0813*** 0.0192*** 0.0082***
(165.79) (47.23) (0.18) (0.0008) (0.0018) (0.0007) (0.0006)

2009 loan balance (000s USD) -313.89*** 14.54*** 0.06*** -0.0000 -0.0040*** -0.0002*** -0.0001***
(11.57) (1.35) (0.00) (0.0000) (0.0001) (0.0000) (0.0000)

Observations 787,154 441,243 352,311 787,154 787,154 787,154 787,154
R-squared 0.102 0.008 0.013 0.026 0.134 0.009 0.005
Cohort x Age FEs Y Y Y Y Y Y Y

*** p<0.01; ** p<0.05; * p<0.10
Notes: Robust standard errors clustered at the level of the 2009 CZ of residence.
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Table 3. Summary statistics for the student borrowers who never re-enrolled after 2009 versus those who did.

Outcome Never re-enrolled Re-enrolled
Number of borrowers 566,699 220,455
Share of sample 72% 28%
Average age (2009) 28 27
Average loan balance (2009) $21,976 $24,938
Median loan balance (2009) $12,417 $14,715
Average loan balance (2019) $10,116 $50,605
Median loan balance (2019) $0 $33,541
% Finished repayment by 2019 59% 13%
% Ever delinquent (2009-2019) 34% 49%

Table 4. Summary statistics by student borrower age group (in 2009).

Outcome 17-24 25-29 30-34
Number of borrowers 195,268 328,873 263,013
Share of sample 25% 42% 33%
Share ever re-enrolled 39% 27% 22%
Average loan balance (2009) $16,449 $23,810 $26,269
Median loan balance (2009) $9,422 $13,934 $14,860
Average loan balance (2019) $19,477 $21,359 $23,046
Median loan balance (2019) $2,092 $2,250 $3,082
% Finished repayment by 2019 46% 46% 46%
% Ever delinquent (2009-2019) 47% 36% 35%

Table 5. Summary statistics by the origination year of each borrower’s most recent student loan prior to 2009
when they are first observed.

Outcome 1992-2003 2004-2006 2007-2009
Number of borrowers 159,502 308,588 319,064
Average age (2009) 30 28 26
Average loan balance (2009) $13,226 $21,811 $28,556
Median loan balance (2009) $7,249 $13,322 $17,013
Average loan balance (2019) $9,863 $16,946 $31,613
Median loan balance (2019) $0 $1,358 $10,507
% Finished repayment by 2019 65% 47% 35%
% Ever delinquent (2009-2019) 24% 30% 53%
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Online Appendix

A Sample Construction

Credit Reporting Data

The main sample for this study is a panel of one million student loan borrowers between

the ages of 17 and 34 in 2009, sampled from the Experian credit bureau’s master database.

Those individuals are then followed through 2019 and observed annually on the same date,

June 30th.19

We see both individual-level “consumer” data and loan-level “trade” data for each of the

million borrowers in the panel. Observations at each level have a stable identifier across years,

and loans are linked to the same consumer-level ID. Experian computes consumer-level vari-

ables itself based on the trade data, which it sources mostly from loan servicers. We follow that

logical ordering here, i.e., we start by explaining our interpretation of observations in the trade

data, then explain how we aggregate to consumers and use the consumer-level demographic

variables Experian reports, e.g. location, age, and gender.

Loan-level Data

Categorization of Loans: We categorize student loans by repayment status as follows

1. In deferment: enhanced special comment code 29, “payment deferred.”

2. In forbearance: enhanced special comment code CP, “account in forbearance.”

3. Repaid due to refinancing/consolidation: balance amount = 0 and account condition code 05

(“account transferred to another office”) or 10 (“account renewed or refinanced”)

19 Even though the sampling date from Experian’s database is always June 30th, each observation also has a
“reporting date” which is the date on which that record was last updated in Experian’s database. Hence we define
observations as “outdated” if their reporting date is more than a year before their sampling date.
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4. Repaid due to being paid off: balance amount = 0 and any account condition code other than

05 and 10.

5. In repayment: All remaining loans.

Delinquency and default: We categorize a loan as being in delinquency or default if enhanced

payment status is in the ranges 22-29, 42, 67, 69, 71-84, or 87-98. But any loan with a zero balance

is assumed not to be delinquent, regardless of enhanced payment status.

Missing loan balance: Here we explain how we impute loan balances for observations in

which that outcome is missing.

• If account condition code = A2, “paid account/zero balance,” the balance amount is set to

0.

• If account condition code = 10, “account renewed or refinanced,” the balance amount is set

to 0.

• If account condition code = 05, “account transferred to another office,” the balance amount

is set to 0. (We think this code also corresponds to a refinancing, i.e. a new loan with a

different identifier.)

• If account condition code = A3, “closed account,” the balance amount is set to 0.

• account condition code = 88 (“claim filed with government for insured portion of balance on

defaulted loan”), 92 (“Claim filed for insured portion of balance”), 67 (“Debt included in

or discharged through Chapter 7, 11 or 12 Bankruptcy”), 68 (“Account legally paid in full

for less than the full balance”), 69 (“Debt included in or discharged through Chapter 13

Bankruptcy”), and 97 (“Unpaid balance reported as a loss”), the balance amount is set to

zero. The implication is that all of these codes signify that the borrower’s responsibility

to repay the loan has been extinguished, and hence it is properly removed from that

borrower’s balance sheet.

2



• If account condition code = A1, “open account,” multiple rules are used to impute positive

balances where the reported balance is missing:

– If balance amount in t + 1 is positive and non-missing, and the reporting date ex-

ceeds the origination date for the loan, assign the balance amount the corresponding

value from t + 1; loop over multiple times to finish this iterative process.

– If balance amount in t + 1 is positive and non-missing, and the reporting date does

not exceed the origination date for the loan, set the balance amount to zero; loop

over multiple times to finish this iterative process.

– If balance amount in t + 1 is zero, then set the balance amount in t to zero.

– Repeat this process in reverse chronological order from 2019 to 2010.

– For loans that continue to have a missing balance but are observed with a positive,

non-missing balance in t− 1, that t− 1 balance is imputed forward in chronological

order.

– Open loans for which we only ever observe a missing balance were dropped from

the sample, since it’s not possible to tell the balance.

• If account condition code = 93 (“account seriously past due/account assigned to attorney,

collection agency or credit grantor’s internal collections department”) multiple rules are

used:

– If the loan is coded as 44 under enhanced special comment (“Student loan permanently

assigned to governmen”), they are set to 0.

– If the loan has a non-missing balance amount in t− 1, that balance is extended until

2021 at the value available in t− 1.

Consumer-level Data
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Cohort: We assign borrowers to cohorts based on the origination year of their earliest and

latest student loan observed in 2009.

Total Balance: We compute a borrower’s total outstanding balance in a given year as the sum

of the outstanding balance on each individual loan. Where an individual borrower has a zero

total balance in year t and positive balances in year t− 1 and t + k, and we do not observe a

re-enrollment loan to account for that subsequent increase in balance, we interpolate the total

balance at the consumer level on the assumption that the relevant loans are unobserved in the

zero-balance year(s) due to failure to track loans, for example following transfers from one ser-

vicer to another.

Delinquent Balance: We compute a borrower’s total delinquent balance as the sum of the

balance on each loan coded as delinquent, unless the loan is also coded as in deferment. The

share of loans coded as both delinquent and in deferment is very small. If a borrower’s loans

are all in deferment, this variable is set to missing.

Any Delinquency: Coded “1” if the borrower has any loans that are coded as delinquent and

not in deferment.

Re-enrollment: We aim to distinguish borrowers who incur new student loans after 2009 due to

“re-enrolling” in higher education. We determine whether an individual borrower re-enrolled

after 2009 based on the following: we first calculate the gap between the reference year and

the year of the borrower’s most-recently-opened student loan. We then use the consumer-level

variable stu0807, “number of deferred student trades opened in the last 12 months.” If that

number is greater than 0 and the gap between the reference year and the year of the most

recently-opened student loan is 0 or 1, we determine that that borrower re-enrolled in the ref-

erence year. This procedure is based on the assumption that a “new” loan is a refinancing loan
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if it is not deferred. We also define a cumulative variable for re-enrollment, whether a given

borrower ever re-enrolled according to the above definition during the entire sample 2010-2019.

The share of borrowers who re-enroll (on a non-cumulative basis) peaks in 2010 at about

9% of the sample, and steadily diminishes to 3% thereafter.

Age: We drop borrowers with inconsistent age profiles across years of the sample, since in

those cases it appears that the borrower identifier is in fact associated with more than one indi-

vidual (and hence other demographic information, such as location, may also not be accurate).

Gender: We believe that Experian imputes its gender assignment based on an individual’s

first name. To address the instances where individuals’ gender was not consistent over time,

everyone was assigned their modal gender. With this correction, 52% of our sample is coded

as female, 41% as male, and 7% as unknown.

Location: The implementation of our empirical strategy requires assigning borrowers to com-

muting zones in each year—the 2009 commuting zone to be able to assign the value of the Great

Recession shock, and every subsequent year in order to be able to assign a local unemployment

rate based on the borrower’s current location. Assigning commuting zones requires knowing

each individual’s county of residence in 2009. The credit reporting data does not make county

information directly available, but it includes geographic identifiers for core-based statistical

areas (CBSA), states, zip codes, and Census tracts. This allows for a precise match at the county

level in 98% of the observations for the full 2009-2019 period.

An additional limitation of the original data is that the Census tract and CBSA information

for 2009 is incorrect, as it was defined as identical to that of 2010, although the state and zip

code data are correct for every year. For 2009, the approach was as follows: (i) for the cases

where the zip code and state are identical in 2009 and in 2010 (approximately 70% of the 2009

sample), we assume the remaining geographic identifiers are also identical to those of 2010; (ii)
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for the cases where the zip code or the state change, we assign the individual to the county

with the highest share of residences for that particular zip code, based on the US Housing and

Urban Development (HUD) 2010 zip code-to-county crosswalk.

LAUS data

LAUS reports employment, unemployment, and labor force counts at the county level,

which we aggregate to commuting zones using the 2000 crosswalk made available by the US

Department of Agriculture’s Economic Research Service.

The commuting-zone-level change in the unemployment rate during the Great Recession

(the “Great Recession shock”) can be computed in a very straightforward way using the county-

level variables for labor force, employed, and unemployed population that are available for

every year.
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B Supplemental Tables and Figures
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Figure B.1. For our panel of individuals, all of whom have student debt when we first observe them in 2009, these
figures show the distribution of outstanding student loan balance as a share of initial 2009 balance for those who
are 23 or above in 2009, who 1. never re-enrolled during the 2009-2019 period, and 2. re-enrolled at some point
after 2009. Individuals who have paid off all their student loans by a given year are zeroes. Individuals who have
more student debt outstanding in a given year than they did when first observed in 2009 have a ratio greater than
1. Quantiles are computed separately year-by-year and plotted over time (thus each line does not represent any
one individual).

Never re-enrolled

Re-enrolled after 2009
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Figure B.2. This figure visualizes the estimation of the key coefficient of interest in equation 4.1, depicting the
effect of the Great Recession shock on the change in total balance since 2009, separately for (i) borrowers who
did not re-enroll in 2009 or later, and (ii) for those who did re-enroll at any point betwen 2009 and 2019. The
specification that generates these coefficients includes the same controls and fixed effects as those mentioned in
Table 2.

(A) Never re-enrolled between 2009 and 2019

(B) Re-enrolled between 2009 and 20199



Figure B.3. This figure reports 1. the total state and local funding per FTE at public institutions, and 2. the total
number of public, private nonprofit, and private for-profit institutions nationally, both for 2009-2019.

(A) Total state and local funding per FTE at public institutions.

(B) Total number of institutions by type.
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Figure B.4. This figure visualizes the estimation of the key coefficient β̂ in equation 5.1, depicting the effect of the
Great Recession shock on state funding per FTE, entry of for-profit institutions, and enrollment at for-profit and
public institutions. The regressions from which these key coefficients of interest are estimated include controls for
the contemporaneous CZ unemployment rate and for the level of the outcome of interest in 2009.

(A) State and local funding per FTE. (B) Number of For-Profits.

(C) FTE Enrollment at For-Profits. (D) FTE Enrollment at Publics.
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