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Abstract

This paper asks whether Americans were jobless in 2014 because of where they were
living in 2007. In the cross section, employment rates diverged across U.S. local areas
2007-2009 and—in contrast to history—have barely converged. This “great divergence”
could reflect spatial differences in human capital, rather than causal location effects.
I therefore use administrative data to compare two million workers with very similar
pre-2007 human capital: those who in 2006 earned the same amount from the same
retail firm, at establishments located in different local areas. I find that conditional on
2006 firm-x-wages fixed effects, living in 2007 in a below-median 2007-2009-fluctuation
area caused those workers to have a 1.3%-lower 2014 employment rate. Hence, U.S.
local labor markets are limitedly integrated: location has caused long-term joblessness
and exacerbated within-skill income inequality. The enduring impact is not explained
by more layoffs, more disability insurance enrollment, or reduced migration. Instead,
the employment outcomes of cross-area movers are consistent with severe-fluctuation
areas continuing to depress their residents’ employment. Impacts are correlated with
housing busts but not manufacturing busts, possibly reconciling current experience
with history. If recent trends continue, employment rates are estimated to remain
diverged into the 2020s—adding up to a relative lost decade for half the country.
Employment models should allow market-wide shocks to cause persistent labor force
exit, leaving employment depressed even after unemployment returns to normal.
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1 Introduction

Does your U.S. location affect your long-term employment? I study the aftermath of local
variation in the 2007-2009 recession. Like all aggregate fluctuations, the 2007-2009 recession
was a collection of subnational fluctuations that varied in their intensity: some places like
Phoenix, Arizona, suffered a severe 2007-2009 employment contraction while other similar
places like San Antonio, Texas, did not. Consider two identical workers in 2007—one living
in Phoenix and the other living in San Antonio. This paper asks whether those workers now
have similar likelihoods of being employed.

Classic work suggests yes: identical workers enjoy identical outcomes across space (Roback
1982) at least after rapid post-shock factor mobility and in contrast to Europe (Blanchard
and Katz 1992, Eichengreen 1993, Krugman 1993).! Even without factor mobility, wage flex-
ibility can restore ex ante employment. However, long-term inequality has been documented
between similar workers across industries and layoff status. This paper tests for long-term
employment inequality between similar workers across U.S. local areas.

I begin by estimating whether cross-sectional employment rates (employment-population
ratios) have converged across space after 2007-2009 local fluctuations. I use Blanchard-
Katz’s autoregressive system of state adult civilian noninstitutional employment, popula-
tion, unemployment, and labor force participation to compute a 2007-2009 employment
fluctuation for each U.S. state and then compare post-2009 employment rate convergence
across states to historical convergence speeds. I find that the conventional convergence
mechanism—population decelerations in severe-fluctuation states and population accelera-
tions elsewhere—occurred after 2007-2009 fluctuations by exactly as much as history would
predict. Unemployment rates have converged across space, also in line with history. Yet

in contrast to history—including the six-year aftermaths of the early-1980s and early-1990s

!For example: “When some parts of the country are booming while others are slumping, Americans move.
Blanchard and Katz famously found that such labor mobility is the prime way we deal with regional shocks.
But Europeans are divided by language, culture, even food. They tend to be reluctant to move even within
nations...So how can the euro work?” (Paul Krugman http://krugman.blogs.nytimes.com/2008,/06 /05 /will-
the-polish-plumber-save-the-euro)



recessions—employment rates have barely converged across space as participation rates have
steadily diverged. The employment gap is large: taking as given the aggregate employment
rate, 2.2 million (1.5%) fewer adults were employed in 2015 in below-median-fluctuation
states than in above-median-fluctuation states relative to full convergence to baseline differ-
ences.

Of course, America’s “great divergence” in state employment rates since the onset of the
great recession could merely reflect worker selection rather than an enduring causal impact of
workers’ 2007 locations. First, severe-fluctuation areas may have simply been disproportion-
ately populated in 2007 by workers who suffered large nationwide contractions in demand
for their types of human capital-—e.g. construction workers or routine laborers—and would
be non-employed anywhere now (Katz and Murphy 1992, Autor, Levy and Murnane 2003,
Acemoglu and Autor 2011, Jaimovich and Siu 2012).2 Second, retirees and others secularly
out of the workforce may have disproportionately stayed in or moved to severe-fluctuation
areas in order to enjoy low costs of living while foregoing employment (Bound and Holzer
2000, Notowidigdo 2011).3

I therefore turn to a quasi-experiment that provides a narrow but unique opportunity to
control for pre-2007 selection on human capital as well as for post-2007 selection on labor
supply. Unlike other major firm types, retail chain firms like Walmart and Starbucks employ
workers to perform identical tasks in many different local areas. I build on this observation
by using linked employer-employee panel data to compare the long-term employment rates
of workers who in 2006 earned the same amount from the same retail firm at establishments
located in different local areas. By controlling for pre-2007 retail firm and wages, I hold

constant an unusually fine measure of initial human capital. And by tracking workers over

2For example: “You can’t change the carpenter into a nurse easily..monetary policy can’t retrain
people” (Charles Plosser, http://www.wsj.com/articles/SB10001424052748704709304576124132413782592)
Also: “the available data suggest that the Great Recession has reinforced these trends [of polarization of job
growth across high- and low-skill occupations] rather than reversing or redirecting them” (Autor 2010).

3For example: “Warren Buffett’s Advice to a Boomer: Buy Your Sunbelt Retirement Home Now” (Forbes
2012 http://www.forbes.com/sites/janetnovack,/2012/01/27 /warren-buffetts-advice-to-a-boomer-buy-your-
sunbelt-retirement-home-now/).



time no matter where they move, I directly control for all post-2007 composition changes.
This design follows a large literature tracking laid-off and trade-competition-exposed workers
over time (e.g. Jacobson, LaLonde and Sullivan 1993, Davis and Von Wachter 2011, Autor,
Dorn, Hanson and Song 2014). I deviate from this earlier work by focusing on area-level
fluctuations that are by construction orthogonal to worker industry and firm, as well as by
not conditioning on layoff.

I implement this design using de-identified data from federal income tax records spanning
1999-2014 (all available years). The main analysis sample comprises the 2,238,187 people
aged 25-75 in 2006 in the continental United States who can be matched to 2006 W-2
employer information, who did not live near their employer’s headquarters in January 2007,
and who worked for one of the 816 retail firms with substantial operations in at least five local
areas. | allow for within-state variation by using the local area concept of the Commuting
Zone (CZ): 741 county groupings that approximate distinct local labor markets and are
similar to metropolitan statistical areas but span the entire United States. I define severe-
fluctuation (mild-fluctuation) CZs as CZs that experienced a below-median (above-median)
2006-2009 log employment change relative to its 2000-2003 trend, similar to Blanchard-Katz.
I define severe-fluctuation (mild-fluctuation) natives as workers who were living in a severe-
fluctuation (mild-fluctuation) CZ in January 2007, regardless of where they lived afterward.
The paper’s main outcome is employment in 2014, equal to an indicator for whether the
worker had any W-2 wage earnings or any 1099-MISC independent contractor earnings in
2014.

I find that conditional on 2006 firm-x-wages fixed effects and other demographic controls,
severe-fluctuation natives were 0.98-percentage-points (1.3%) less likely to be employed in
2014 than mild-fluctuation natives. The estimate is very statistically significant, with a
standard error of 0.24 clustered at the 2007 state level. As falsification tests, I find statisti-
cally zero difference in employment rates between these two groups of workers in every year

1999-2007—before 2007 location would be expected to have affected employment.



The finding of a large effect of 2007 location on 2014 employment is robust to CZ-level
controls (pre-2007 size, pre-2007 size growth, commuting rates, post-2007 maximum unem-
ployment insurance duration), alternative CZ fluctuation measures (linear level, alternative
detrending, and employment rate denomination), instrumenting with birth-state fluctua-
tion, and an alternative sample comprising year-2000 retail workers. The effect is small and
insignificant for high-earners and attenuated for the married but is otherwise nearly identi-
cal across subgroups defined by gender, age, 2006 number of children, and 2006 mortgage
holding. Hence, I find robust evidence of an enduring employment impact of one’s 2007
location.

Probing mechanisms, I do not find evidence that severe-fluctuation natives are now
“scarred” with higher reservation wages or decayed human capital that would depress their
2014 employment anywhere. I first find that the enduring impact of 2007 location is insignif-
icantly attenuated by 7.8% when defining the outcome as employed in 2014 or on Social
Security Disability Insurance (DI) in 2014. This indicates that higher reservation wages
after transition to DI (Autor and Duggan 2003) can explain only 0%-7.8% of the enduring
impact of 2007 location, under the mild monotonicity assumption that severe-fluctuation
areas did not make anyone less likely to go on DI. I next find that severe-fluctuation natives
were insignificantly more likely to have received unemployment insurance (UI) at some point
2007-2014 and that controlling for having received UI leaves the enduring impact of 2007
location unchanged. This indicates that greater layoffs also do not explain the effect of 2007
location, under the assumption that laid-off severe-fluctuation natives were no worse on un-
observables than laid-off mild-fluctuation natives as in layoffs-and-lemons models (Gibbons
and Katz 1991).

Instead, I find suggestive evidence that the enduring impact of 2007 location is driven
by severe-fluctuation areas continuing to depress their current residents’ employment, in
conjunction with most workers not having moved. Leveraging the employment outcomes of

those who did move, I find that conditional on one’s origin, movers to severe-fluctuation CZs



were significantly 1.07 percentage-points less likely to be employed in 2014 than movers to
mild-fluctuation CZs. In contrast and conditional on one’s destination, I find that movers
from severe-fluctuation CZs were insignificantly 0.12 percentage-points more likely to be em-
ployed than movers from mild-fluctuation CZs. Hence, the employment effect loads entirely
on one’s 2014 CZ rather than on one’s 2007 CZ. Naturally, these cross-sectional patterns are
purely suggestive because moving is endogenous. Instrumenting for moving and for movers’
destinations using pre-2007 age-gender-CZ-specific moving patterns as in Card (2001) de-
livers noisy estimates but similarly suggests a leading role for 2007-2009 severe-fluctuation
areas depressing their 2014 residents’ employment.

What could explain different employment rates among identical workers across areas
after populations reallocated and unemployment rates converged? A natural explanation
outside of multiple equilibria (e.g. Diamond 1982, Benhabib and Farmer 1994, Kaplan and
Menzio 2014) would involve serially correlated area-level demand shocks (Hall 1992, Amior
and Manning 2014) that induce non-participation. In this vein, I informally suggest that
local population reallocations can fail to generate employment rate convergence when local
fluctuations are locally-driven demand shocks (e.g. due to housing-based net worth changes
as in Mian and Sufi 2014) instead of conventional globally-driven demand shocks (i.e. for
locally produced traded goods as in Blanchard and Katz 1992)—potentially reconciling the
current divergence with historical convergence. Consistent with this distinction, enduring
employment impacts of 2007 location are large in CZs with relatively high 2006-2009 house-
price-driven net worth declines and with high pre-2007 construction employment shares,
but are statistically zero in CZs with relatively large pre-2007 shares of negatively affected
manufacturing industries.

This paper is organized as follows. Section 2 documents cross-sectional divergence in
employment rates, benchmarked to history. Section 3 details the empirical design for isolating
the effects of 2007 location using worker-level data. Section 4 presents worker-level results.

Section 5 investigates mechanisms. Section 6 concludes.



2 Employment Rate Divergence across U.S. States

This section uses the empirical framework of Blanchard and Katz (1992, “BK”) to evaluate
the extent to which employment rates (employment-to-population ratios) have converged
across U.S. states following 2007-2009 state-level employment fluctuations. I first detail the
state-year data (used only for this section) and the empirical specifications for computing
state-level fluctuations, historical-benchmark convergence, and mean actual convergence.
I then present the section’s main result: in spite of typical population reallocation and
in contrast to the aftermath of previous recessions, state employment rates have barely

converged since 2009.

2.1 State-Year Data

I estimate state-level convergence using the updated data used in BK: the annual Local
Area Unemployment Statistics (LAUS) series of employment, population, unemployment,
and labor force participation counts 1976-2015 for 51 states (the 50 states plus the District
of Columbia) produced by the Bureau of Labor Statistics (BLS).? Variable definitions are
standard and pertain to the age-16-and-over civilian noninstitutional population.” BLS
compiles LAUS counts from the Current Population Survey (CPS), Current Employment
Statistics (CES) survey, and state administrative unemployment insurance counts—blended
to filter maximal signal from noise using empirical Bayes techniques.® Table 1 displays

summary statistics. Similar to well-known national aggregates, the table’s state-weighted

4LAUS are the official data used to allocate federal transfers across states. The series is limited historically
by the lack of Current Population Survey participation statistics for most states prior to 1976.

5Age is defined at the time of survey; LAUS figures effectively evenly weight underlying monthly surveys.
Employment is roughly defined as working for pay or being temporarily absent from regular work at any
point in the reference week, and unemployment is roughly defined as having had no employment in the
reference week but being available for work and having looked for work in the preceding month. Labor force
equals employment plus unemployment. See full definitions at http://www.bls.gov/bls/glossary.htm.

6Since LAUS had not yet been produced, BK effectively constructed their own version of LAUS 1976-
1990 using the Geographic Profile of Employment (comprising CPS unemployment and population counts),
employment counts from the CES (comprising formal employment counts), and an ad-hoc CPS-based im-
putation for self-employment (population was implied). LAUS-based results on the original BK time series
are essentially identical to BK’s published results (see Online Appendix Figure A.2, introduced below).



figures show that the mean employment rate fell from 64.1% in 2007 to 60.7% in 2009
without recovering by 2015. The mean unemployment rate fell 2009-2015 from 8.5% to 5.1%
(below the full-sample average of 6.1%) as the participation rate fell from 66.3% to 63.6%.
The question of the section is whether employment rates converged across states 2009-2015
to their pre-recession deviations from the national aggregate, following 2007-2009 state-level

employment fluctuations.

2.2 Computing 2007-2009 State-Level Fluctuations

I use BK’s canonical empirical model of state labor market outcomes to compute 2007-2009
employment fluctuations for each state. BK imagine a simple spatial equilibrium in which
U.S. states experience one-time random-walk shocks to global demand for their locally pro-
duced and freely traded goods. Those shocks induce endogenous migration responses of
workers and firms via transitory wage changes until state employment rates return to their
steady states. BK aimed to estimate the nature and speed of those responses: do workers
move out or do jobs move in, and over what horizon? To guide their implementation, BK
observe empirically that states differ in long-run employment and population growth rates
(e.g. partly due to steady improvements in air conditioning that made the Sun Belt steadily
more attractive) and in long-run unemployment rates and participation rates (e.g. due to
industrial mix and retiree population differences) relative to the national aggregate. Thus an
attractive model of the evolution of state labor market outcomes may feature stationary em-
ployment growth, unemployment, and participation rates (and thus a stationary employment
rate) for each state relative to the corresponding national aggregates.

BK implement such a model. They characterize state adjustment to idiosyncratic state-

level labor demand shocks by estimating the following log-linear autoregressive system in



relative state employment growth, unemployment rates, and participation rates:

A/E/Est = (510 =+ aqq (2) A/EI/E&t_l + a9 (2) IH/.E//L&t_l + 13 (2) lnf.[\/-//P&t_l + SSEt (21)
ME/L, = g+ an (2) Al Ey + as (2)InE/L | +as (2)InL/P,,_ +ei/"  (2.2)

InL/P,, = g+ as (2) AlnEy +as () E/L , | +ag(2)InL/P,  +c/7  (2.3)

where E, L, and P denote levels of employment, the labor force, and population in state s
in year t; where A denotes a first difference (year t’s value minus year ¢ — 1’s value); where
" denotes a difference relative to the year’s national aggregate value; and where (2) denotes
a vector of two lags. Thus the first dependent variable (“relative state employment”) is the
first difference of log state employment growth minus the first difference of log aggregate
employment growth. The second (“relative state unemployment”) is the log of one minus
the state unemployment rate minus the log of one minus the aggregate unemployment rate.
The third (“relative state participation”) is the log of the state participation rate minus the
log of the aggregate participation rate. Relative state population is the implied residual.
Each equation includes a state fixed effect. I follow BK in weighting states equally (e.g. not
by population).

The BK system embodies four substantive assumptions. First, unforecasted changes in
relative state employment growth e affect contemporaneous relative employment growth,
relative unemployment, and relative participation, but unforecasted changes in relative state
unemployment and participation do not effect contemporaneous values of the other out-
comes.” This reflects the assumption that € primarily reflects changes in labor demand
rather than supply—supported by negative values of ¢£ typically being followed by state
wage declines rather than increases. Second, each state-year outcome is differenced by the
year’s aggregate value, so the behavior of the system is assumed to be independent of aggre-

gate levels. Third, serial correlation is assumed to be affine in two lags.® Fourth, outcomes

"This assumption allows each equation 2.1-2.3 to be estimated independently via ordinary least squares.
8This limits the estimation sample to years 1978 and beyond. Three and four lags deliver similar results.



are assumed to be stationary, i.e. to converge in the long run to time-invariant state-specific
steady-state values relative to national aggregates.’ Under these assumptions, the autore-
gressive coefficients characterize the speed of the average state’s convergence to its steady
state following unforecasted changes in state labor demand: coefficients close to one imply
slow convergence while coefficients close to zero imply fast convergence.

To estimate 2007-2009 state-level employment fluctuations, I first estimate the BK sys-
tem coefficients using sample years 1978-2007. I then compute each state’s 2008 employment
fluctuation 5?2;)8, equal to the state’s actual relative employment growth Afl\n/Es’Qoog minus
the relative employment growth predicted by the state’s observed independent variable val-
ues through 2007 and the estimated coefficients. For example, a state that experienced 2008
relative employment growth equal to the system forecast based on its history through 2007
would have a 2008 fluctuation equal to zero. I similarly compute each state’s 2009 employ-
ment fluctuation 6?72;)9, equal to the state’s actual relative employment growth A/I\I;E&Qoog
minus the relative employment growth predicted by the state’s observed independent variable
values through 2008 and the estimated coefficients. Note that the 2009 fluctuation is net of
the expected response to the 2008 fluctuation. I refer to each state’s vector {65572;)8, 552;)9} as
the state’s 2007-2009 employment fluctuations and (for simplicity and compactness in some
graphs) the sum of the vector’s elements as the state’s 2007-2009 employment fluctuation.”

To understand these fluctuations, Figure 1 plots each state’s 2007-2009 employment fluc-
tuation. Darker shading denotes more negative fluctuations, with the shading dividing the
sample into unweighted quartiles. The standard deviation of state-level fluctuations over the

2007-2009 recession (2.74) was similar to the standard deviation of state-level fluctuations

over the early-1980s (1980-1982) recession (2.73) computed similarly (detailed below).!! Re-

9State fixed effects are motivated by cross-decadal persistence in the outcomes. Formal stationarity tests
are underpowered and inconclusive in short time series (see BK and Online Appendix Table 1). Stationarity
here is best motivated by spatial arbitrage priors and the empirical fact that the standard deviation of each
of the outcomes has stayed constant or fallen slightly over time instead of rising (Online Appendix Table
1C), at least prior to the 2007-2009 recession. Figure 2D below depicts employment rate stationarity after
previous recessions.

10The 2007-2009 recession began in December 2007; I ignore 2007 fluctuations for simplicity.

1 The standard deviation of fluctuations is smaller outside aggregate recession years, motivating this
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call that fluctuations are effectively defined as 2007-2009 employment level changes relative
to the state’s own trend and the national aggregate. Thus a state can have a negative
2007-2009 employment fluctuation either because its employment growth relative to the ag-
gregate became moderately negative after a history of fast growth (e.g. Arizona) or because
employment growth became very negative after a history of slow growth (e.g. Michigan).
Furthermore, just over half of states naturally experienced a positive 2007-2009 fluctuation,
since fluctuations are measured relative to the aggregate. The figure displays patterns famil-
iar from popular news accounts and earlier economics work: Sun Belt states like Arizona,
California, and Florida as well as Rust Belt states like Michigan and Indiana experienced
severe 2007-2009 fluctuations relative to other states.'? As two focal examples, Arizona’s

fluctuation equals —2.24% while Texas’s fluctuation equals +1.30%.13

2.3 Results: Actual Convergence vs. Historical Benchmark

Figures 2A-B plot actual mean responses (solid lines) of state labor market outcomes to 2007-
2009 fluctuations versus historical benchmark responses (dotted lines) to a —1% fluctuation,
following BK. Forty-one percent of the average state’s 2007-2009 fluctuation arrived in 2008
while 59% arrived in 2009. To generate historical benchmark predicted responses 2008-2015, 1
therefore feed the BK system the employment residual vector {5%8, 552;)9} = {—.41,—-.59}
and—for maximum comparability to BK’s original benchmarks—use coefficients estimated
on the original sample years 1978-1990; panel C plots updated benchmarks.!

Panel A’s benchmark predictions depict BK’s core lesson: in response to a —1% change

in a state’s employment relative to the state’s trend and the national aggregate, the 1978-

paper’s analysis of 2007-2009 fluctuations.

12The South exhibits such negative fluctuations in part because the system assumes relatively strong
employment growth trends based on the South’s relatively strong employment growth early in the 1978-2007
sample range. The Commuting-Zone-level fluctuations introduced and plotted below in Figure 3 use only
post-2000 employment growth for detrending, when Southern employment growth was weaker.

13For additional reference, Online Appendix Table 2 lists 2007-2009 employment fluctuations and 2007-2015
employment rate changes for each state. Online Appendix Table 3 lists LAUS-based 2007-2014 employment
rate changes for the fifty largest Commuting Zones, the local area concept used in subsequent sections.

HMStrictly speaking, I feed the system the vector {—.41, —.59} shrunk multiplicatively by a constant such
that the 2007-2009 change in relative employment is —1% after system feedback effects.
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1990 experience predicts that the state’s population would rapidly fall by 1% relative to the
state’s trend and the national aggregate—such that the state’s employment rate (employment
divided by population) returns to its steady-state level relative to the aggregate in five years.
Colloquially, residents move out rather than jobs moving in or residents remaining non-
employed, and the adjustment completes quickly. Economically, the adjustment process has
been understood to embody a simple mechanism: a state (e.g. Michigan) experiences a one-
time random-walk contraction in global consumer demand for its locally produced traded
good (e.g. cars), which induces a local labor demand contraction and wage decline, which in
turn induces a local labor supply (population) contraction, which then restores the original
local wage and employment rate.

To plot mean actual responses to 2007-2009 fluctuations, I first compute baseline pre-
dictions for how each state’s outcomes would have evolved in the absence of 2007-2009
fluctuations—using actual state values as of 2007 and the estimated coefficients from the
1978-2007-estimated system. [ then compute actual-minus-baseline deviations for each variable-
state-year {nk, 775/ L, 'r]ft/ P} equal to the actual value minus the baseline predicted value. I
then estimate mean actual effects of 2007-2009 fluctuations on 2008-2015 outcomes by re-
gressing actual-minus-baseline deviations on 2007-2009 fluctuations in year-by-year regres-

sions:1®

nkh = 552008’75 + 5520099tEa Vi (2.4)
E/L E  _E/L E  pE/L

775t/ = 552008%& / + 552009915 / , Vi (2.5)
L/P E  _L/P E  pL/P

Ust/ = 552008% / + 55E,20099t / , Vi (2.6)

This specification is flexible in that it allows for the 2008 and 2009 employment fluctuations to
have arbitrary additive effects on each subsequent year’s outcomes. I then use the estimated

coefficients from equations 2.4-2.6 to plot mean actual responses (solid lines in Figures 2A-B)

15For 2008, only the 2008 employment fluctuation is included as a regressor.
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to the —1% 2007-2009 fluctuation {250, Fp000} = {—-41, —59}.

Figure 2A shows that on a slight lag, mean actual relative population responded identi-
cally to 2007-2009 fluctuations as in the historical benchmark—falling by 1% between 2007
and 2014, matching the initial 1% employment decline. However, actual relative employ-
ment kept declining such that employment rates remain diverged across space at nearly
their 2009 levels: for every —1% decline in relative state employment 2007-2009, the relative
state employment rate was 0.47 percentage points lower in 2015 than it was in 2007. This
0.47 percentage-point employment rate deficit is nearly unchanged from the 0.48 percentage-
point deficit that prevailed in 2009. Hence, employment rates have barely converged across
space since 2009, contrary to history-based predictions. Panel B separates the employment
rate response into the unemployment rate response and the labor force participation rate
response. The graph shows that actual relative unemployment rates have converged across
space as in the historical benchmark, while actual participation rates remain diverged in a
stark departure from the historical benchmark.

Before proceeding, some readers may find it surprising that mean population reallocation
after 2007-2009 state-level fluctuations was exactly in line with historical experience, in light
of the long-term decline in inter-state migration rates (Molloy, Smith and Wozniak 2011) and
fears of migration-inhibiting underwater mortgages (Ferreira, Gyourko and Tracy 2010).16 T
therefore non-parametrically demonstrate the population result in Online Appendix Figure
A.1. The figure plots de-trended 2007-2014 population changes—equal to each state’s percent
change in population 2007-2014 minus the percent change in the state’s population 2000-
2007—versus the state’s 2007-2009 employment fluctuation. The relationship is unit-elastic
(exactly as depicted in Figure 2A in both the historical benchmark and actuality) with a
slope of 1.014 and a standard error of 0.258. The population result is a testament to the

enduring validity of BK’s core finding of large and rapid population reallocation in response to

16K aplan and Schulhofer-Wohl (2012a) show that migration rate declines have been overstated by imputed
CPS one-year migration rates; five-year inter-state migration rates have in fact exhibited a relatively modest
decline from approximately 15% in 1945-1950 to 13% in 2005-2010 (Molloy, Smith and Wozniak 2011).

13



state-level fluctuations and is consistent with other recent results.'” Continued population
reallocation in spite of slightly reduced gross migration rates is easy to digest when one
realizes that gross migration flows are still an order of magnitude larger than the net flows
(population changes) predicted in the historical benchmark.!8

Returning to Figure 2, panel C shows that updating the historical benchmark to more
recent data does not alter the conclusion that post-2007 employment rate convergence is
unusually slow and incomplete. The figure plots the estimated response of the average
state’s employment rate to a —1% employment fluctuation, based on estimating the BK
system on three different LAUS sample ranges: 1978-1990 (the original BK time range,
reprinted from panels A-B), 1991-2007, and 1978-2015.1° Both the 1978-1990- and 1991-
2007-based predictions exhibit five-year convergence of the state’s employment rate to its
steady-state level relative to the the aggregate. The 1978-2015-based prediction exhibits
substantially slower convergence but still exhibits 64% employment rate convergence 2009-
2015.%° In contrast, the mean actual employment rate series (reprinted in solid black from
Figures 2A-B) exhibited only 2% convergence 2009-2015. Hence, the 2007-2015 employment

rate divergence is exceptional even relative to fully-updated convergence predictions.

1"Mian and Sufi (2014) find that absolute (not de-trended) 2007-2009 population changes were unrelated
to their measure of 2007-2009 fluctuations; though appropriate for their island-model context, absolute
population changes do not capture the halt to decades-long fast population growth in severe-fluctuation
states like Arizona. Relatedly, Monras (2015) estimates that two-thirds of the historical population response
to adverse state-level fluctuations are attributable to reduced in-migration and one-third to increased out-
migration.

18For example, the data are consistent with a large share of people out-migrating from all locales for
idiosyncratic reasons, and a small share of those out-migrants choosing where to settle based on local labor
market conditions. Gross flows frequently swamp net flows in labor markets (e.g. Davis and Haltiwanger
1992).

Beyer and Smets (2014) re-estimate the BK system augmented with multi-level factor modeling to
compare U.S. and Europe population responses, and Dao, Furceri and Loungani (2014) re-estimate the
system augmented with instruments to find stronger population responses during aggregate recessions. My
exercise documents the exceptional lack of post-2007 employment rate convergence through 2015 even relative
to fully updated BK estimates and without altering the BK system.

20Glower convergence likely derives from unique divergence after 2007 as well as from alleviated small-
sample stationarity bias in a larger sample (e.g. Hurwicz 1950). For example, Online Appendix Figure A.2
and Online Appendix Table 4B show nine-year employment rate convergence to within .02 percentage points
on sample range 1978-2007 and twelve-year convergence on the same-length but post-2007-inclusive sample
range 1986-2015. Estimated U.S. persistence mirrors persistent effects of Brazilian regional trade shocks on
formal, though not total, employment estimated in contemporaneous work (Dix-Carneiro and Kovak 2015);
these U.S. statistics include self-employment.
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Finally, Figure 2D shows that the slow convergence after 2007-2009 fluctuations was un-
usual not merely relative to average historical responses but also relative to the aftermath of
the two previous recessions for which a long post-recession time series is available. The figure
plots the mean employment rate of severe-fluctuation states minus the mean employment
rate of mild-fluctuation states, by year around the early-1980s recession, the early 1990s
recession, and the 2007-2009 recession. I construct the graph as follows. For each aggregate
recession, I estimate a fluctuation value for each state in each year of the aggregate reces-
sion as documented in Section 2.2 for the 2007-2009 recession: years 1980-1982 for the two
early 1980s recession (treated here as a single recession) and years 1990-1991 for the early
1990s recession. Then for each aggregate recession, I sum employment fluctuations across
recession years within states, compute the unweighted median value across states, and divide
states into two groups: those with a below-median-fluctuation (“severe-fluctuation states”)
and those with an above-median fluctuation (“mild-fluctuation states”). Then for each year
before and after the recession, I compute the unweighted mean employment rate within each
group and plot the severe-fluctuation-group-minus-mild-fluctuation-group difference.?! For
comparability across recessions, I subtract from each series the series’s average pre-recession
value so that the pre-recession values average zero within each series. Year zero refers to the
last year of each recession, while year negative one refers to the year immediately before the
recession; intervening years (1980-1981, 1990, and 2008) are omitted.??

Similar to panels A-C, the 2007-2009 series of Figure 2D shows an immediate employment
rate deficit in 2009 (year 0) in severe-fluctuation states relative to mild-fluctuation states that
closes only modestly to —1.89 percentage points by 2015 (year 6). The 2015 employment gap

is large: 2.24 million (1.50%) fewer adults were employed in severe-fluctuation states than

21T weight by states for comparability to the other panels. When weighting by population, one observes
slower but still-complete convergence after the early-1980s recession and similar convergence after early-1990s
and 2007-2009 recessions (see Online Appendix Figure A.3).

22Gee Online Appendix Figure A.3 for analogous figures for participation and unemployment rates, for
population-weighted versions, and for the post-2001-recession experience which demonstrated approximately
50% convergence (substantially more complete than post-2009 convergence) before being interrupted by
positively correlated 2007-2009 fluctuations.
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in mild-fluctuation states, relative to full convergence to pre-recession differences.?® I refer
to this quantitatively large and persistent employment rate gap between severe-fluctuation
states and mild-fluctuation states after the great recession as a “great divergence.” In con-
trast, the 1980-1982 and 1990-1991 series exhibit majority or complete convergence within
six years after each recession.

To sum up, this section has found that employment rates diverged dramatically across
U.S. states 2007-2009 and have remained diverged in spite of the typical population real-
location response and in spite of unemployment rate convergence. There are generally two
ways to interpret this fact with respect to whether Americans are jobless now because of
where they were living in 2007: causality or selection. First, enduringly depressed local
employment rates may reflect causal impacts of 2007 location: residents would have higher
employment rates now if they had been living elsewhere in 2007. Alternatively, enduringly
depressed local employment rates may reflect local concentrations of workers who would be

non-employed now regardless of where they were living in 2007. I now isolate causal impacts.

3 Isolating Location Effects with Worker-Level Data

The previous section found that employment rates remain unusually low in U.S. areas that
experienced an especially severe 2007-2009 employment fluctuation. This fact is limitedly
relevant if it reflects only selection rather than causal location effects. Two selection threats
loom large. First, severe-fluctuation areas may have been disproportionately populated
before the recession by workers who subsequently suffered large nationwide contractions for
the types of human capital, like construction workers or routine laborers. Second, retirees

and others secularly out of the labor force may have disproportionately stayed in or moved

23That is, the counterfactual is one in which 2015 state populations had returned to pre-2007 employment
rate differences at the 2015 national employment rate. 2.24 ~ .0181/2 x 250.8, where 1.81 percentage points
is the population-weighted equivalent to the 1.89 severe-mild 2015 employment rate deficit (see Online
Appendix Figure A.3) and where 250.8 million was the 2015 adult civilian noninstitutional population of the
fifty-one states. (The formula is approximate because population is not exactly evenly divided between the
two state groups; see the Employment Gap Appendix for the precise formula yielding 2.24 million.)
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into severe-fluctuation areas in order to enjoy low living costs while foregoing employment.
In either case, such workers might be non-employed now regardless of where they were living
when the recession hit.

This section details my quasi-experimental strategy for using worker-level data to isolate
causal effects of 2007 location on 2014 employment. 2014 is the most recent year available.
For clarity, note that I seek to estimate the all-in causal effect of 2007 location on 2014
employment. Living in 2007 in a severe-fluctuation area could reduce 2014 employment by
“scarring” workers through layoffs, or by making workers more likely to live in 2014 in an area
being hit by new labor demand shocks, or something else. I estimate the combined effect.?*

Section 4 executes the strategy detailed in this section; Section 5 probes mechanisms.

3.1 Empirical Design

Consider local areas ¢ that experience a (for simplicity) binary 2007-2009 employment fluc-
tuation: severe or mild. Workers ¢ live in different local areas in 2007. Denote i’s observed
2014 binary employment status as EM PLOY ED;s014. Let EM PLOY E D;s014(1) denote i’s
potential 2014 employment if her 2007 local area had experienced a severe fluctuation, and
let EM PLOY E D;5014(0) denote i’s potential 2014 employment if her 2007 local area had ex-
perienced a mild fluctuation. Define the causal effect of living in 2007 in a severe-fluctuation
area on 2014 employment in a given sample as the average difference between the workers’
potential outcomes: E[EMPLOY ED;s14(1) — EM PLOY ED;9014(0)].

If workers were randomly assigned in 2007 across local areas, one could estimate
the causal effect of living in 2007 in a severe-fluctuation area using unconditional dif-
ferences in worker-level panel data as E[EMPLOY EDis4|SEV EREis00ry = 1] —
E[EMPLOY EDjsna|SEVERE 200y = 0], where SEV ERFE,;207) is an indicator for

whether ¢ was living in a severe-fluctuation area in 2007. Lacking random assignment, I

24Gimilarly, consider the finding that students randomly assigned to high-quality kindergarten classrooms
subsequently attend college at higher rates and earn higher adult earnings (Chetty, Friedman, Hilger, Saez,
Schanzenbach and Yagan 2011). One concludes that high-quality kindergarten classrooms cause higher adult
earnings. This is true regardless of whether the earnings effect operates through college attendance.
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assume that workers are as good as randomly assigned conditional on a rich observed vector

of pre-2007-determined worker-level and area-level characteristics Xia007¢(i,2007)
(EMPLOYEDZQOM(O), EMPLOYEDZQOM(l)) L SEVERE0n | Xizooreizoon (3.1)

Then the casual effect of living in 2007 in a severe-fluctuation area equals the conditional

observed employment rate difference:

E[EMPLOY EDj2014| SEV EREc(i2007) = 1, Xio07e(i2007)] —
E[EMPLOY EDj2014| SEV ERE(i2007) = 0, Xi007¢(i2007)] —

E[EMPLOY EDis014(1) — EMPLOY EDis14(0)]. (3.2)

With respect to the two selection threats listed in this section’s introduction, the vector
Xi2007¢(i2007) controls for pre-2007 selection across local areas, and following workers over
time in worker-level panel data controls for post-2007 selection across local areas.
Identification hinges on possessing controls X ano7c(i2007) that credibly provide conditional
as-good-as-random assignment across 2007 local areas. Such controls are difficult to find
because workers with similar typically observed variables (e.g. income and industry) often
perform different tasks and possess different human capital across local areas.?> However, I
observe that—unlike firms in manufacturing and other industries—retail firms like Walmart
and Starbucks employ workers to perform identical tasks in many local areas. I therefore
assume that after excluding firm headquarters workers, workers with similar demographics
were as good as randomly assigned across 2007 local areas conditional on their 2006 retail
firm and the amount they earned at their 2006 firm. Restricting the analysis to people
working in retail in 2006 sacrifices external validity (by analyzing only a subset of workers)

for internal validity: the purpose of the worker-level exercise is to address selection threats,

25For example according to its website, the manufacturing firm Boeing operates in 29 states, e.g. bidding
for government contracts in Virginia and making airplanes in Washington State. Boeing’s Virginia workers
have different human capital from Boeing’s Washington workers.
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and retail workers provide the available setting.2¢

This paper’s empirical design builds on previous worker-level designs. First, earlier work
studies industry-specific or firm-specific shocks such as trade competition (Autor, Dorn,
Hanson and Song 2014) or environmental regulation (Walker 2013). In contrast, this paper’s
causal effect of interest is location-specific, independent of a worker’s industry and firm.
Second and deviating from the job displacement literature (Ruhm 1991, Jacobson, LaLonde
and Sullivan 1993, Neal 1995, Couch and Placzek 2010, Davis and Von Wachter 2011),
this paper’s causal effect of interest does not condition on layoff. This is valuable both
for identification since layoffs can be endogenous (Gibbons and Katz 1991) as well as for

estimating effects unrelated to layoff.

3.2 Worker-Level Data

I implement this paper’s empirical design using selected de-identified data from federal in-
come tax records spanning 1999-2014. The sample construction is summarized as follows;
additional details are listed in the Online Data Appendix.

[ attempt to link the universe of 2006 W-2 forms that were issued to workers aged 25-75 (as
of December 31, 2006) to at least one business return in the universe of business income tax
returns 1999-2007 using the masked employer identification number (EIN) on both forms.?”
Using the workers’ payee ZIP codes across their information returns (see the next subsection)
and the filing ZIP code on business income tax returns and mapping ZIP codes to Commuting
Zones (CZs, the local area concept defined in the next subsection), I exclude employees living
outside the continental United States or in the CZ of their employer’s headquarters. I then

use the North American Industry Classification System (NAICS) code on the business income

26To the extent that non-retail workers have relatively location-specific human capital—due to local indus-
try agglomerations (e.g. auto workers), local client bases (e.g. plumbers), or local licensing (e.g. lawyers)—
retail workers might be relatively mobile. See Section 4.4 for more discussion.

2"The age minimum allows 1999 employment—the earliest year of observed employment—to provide a
meaningful placebo test; few Americans are employed above the age maximum. I restrict to workers alive
through 2015. Birth and death data are drawn from Social Security Administration records housed alongside
tax records. For workers with multiple 2006 W-2’s, I restrict attention to each worker’s highest-paying W-2.
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tax return to restrict to workers whose 2006 firms operated in the Census-defined two-digit-
NAICS retail industries: 44 or 45 (retail trade, e.g. Walmart) or 72 (accommodation and
food services, e.g. Starbucks).?® Then to identify CZs in which the 2006 firms operated, I
further restrict to firms with at least ten stably located 2006 employees living in each of at
least five CZs and restrict to the firms’ employees living in those CZs.?? This leaves me with

a sample of 2,238,187 people working in 2006 at 816 retail firms across 659 CZs.*°

3.3 Variable Definitions

I now define variables. Year refers to calendar year unless otherwise specified. Variables are
available 1999-2014.

1. Outcomes. Employment in a given year is an indicator for whether a worker has
Form W-2 wage earnings or Form 1099-MISC independent contractor earnings (both filed
mandatorily by the employer) in the year and is thus a measure of having been employed at
any time during the year. Note that although self-employment is not observed systematically
in federal tax data, transition of affected workers to self-employment likely does not affect
the results: Current Population Survey data indicate that changes in state self-employment
rates since 2007 were unrelated to changes in state formal employment rates (see Online
Appendix Figure A.4).

DI receipt is an indicator for whether the worker has positive Social Security Disability
Insurance income in the year as recorded on 1099-SSA information returns filed by the
Social Security Administration. Social Security Disability Insurance is the main disability
insurance program in the United States. Any SSA receipt is an indicator for whether the

worker has any type of positive Social Security income in the year as recorded on 1099-

28 Accessed data lacked firm names. I do not know which specific firms survived the sample restrictions.
These example firms and their industry codes were found on Yahoo Finance.

29Gpecific establishments are not identified in federal tax data. Workers can move and receive a W-2 at
their new residence, so I infer each firm’s CZ operations using the residential location of workers who do not
move in adjacent years. The analysis sample of workers does not condition on no-adjacent-year moves.

30The sample is smaller than the universe of retail chain store workers for three main reasons: the 25-
year-old age minimum, mismatches between W-2 EIN and business return EIN, and conservative removal of
workers at firm headquarters; see the Online Data Appendix for more details.
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SSA information returns. SSA receipt without DI receipt typically reflects receipt of Social
Security retirement benefits, which can be claimed by eligible retirees beginning at age 62, but
occasionally reflects survivors benefits receipt or receipt of Social Security Income (a smaller
cash transfer program for individuals of any age with extremely low income and wealth). Ul
receipt is an indicator for whether the worker has positive unemployment insurance benefit
income in the year as recorded on 1099-G information returns filed by state governments. I
do not study continuous monetary outcomes in order to focus on employment and because
local price deflation remains contentious.

2. CZ and CZ Fluctuation. To allow for within-state variation, a worker’s CZ
is defined as her residential Commuting Zone, a local area concept used in much recent
work (Dorn 2009, Autor, Dorn, Hanson and Song 2014, Chetty, Hendren, Kline and Saez
2014). CZs are collections of adjacent counties, grouped by Tolbert and Sizer (1996) using
commuting patterns in the 1990 Census to approximate local labor markets: 92.5% of U.S.
workers live in the CZ in which they work.?! Urban CZs are similar to metropolitan statistical
areas (MSAs), but unlike MSAs which exclude rural areas, every spot in the United States
lies in exactly one of the 741 CZs.3?

2007 CZ is the CZ corresponding the payee ZIP code that appears most frequently
for the worker in 2006 among the approximately thirty types of information returns (filed
mandatorily typically by an institution on behalf of an individual, including W-2s)—almost
always equal to the W-2’s payee ZIP code.?® Information returns are typically issued in

January of the following year, so the ZIP code on a worker’s 2006 information return typically

31T compute this statistic based on the 2006-2010 American Community Surveys which provide county-
to-county commuting flows, restricted to people living and working in the fifty states or the District of
Columbia. Monte, Redding and Rossi-Hansberg (2015) report a similar figure (91.4% = 1—0.22 x 0.39, from
their Table 1) based on a smaller sample of CZs.

32Rural CZs often comprise one or two counties while urban CZs typically comprise many. For example,
the Chicago CZ comprises Cook County (the county in which the city of Chicago lies) and seven surrounding
counties.

33Numerous activities trigger an information return including employment; Social Security or UI benefit
receipt; mortgage interest payment; business or other capital income; retirement account distribution; ed-
ucation and health savings account distribution; debt forgiveness; lottery winning; and college attendance.
Comparison to external data suggested that 98.2% of the U.S. population appeared on some form submitted
to the IRS in 2003 (Mortenson, Cilke, Udell and Zytnick 2009).
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refers to the worker’s location as of January 2007. 2014 CZ is defined analogously to 2007
CZ, except that if an individual lacks an information return in 2013, I impute CZ using
information return ZIP code from the most recently preceding year in which the worker
received an information return.3* 2014 CZ is used only for secondary analyses, in Section
5.3. 2007 state denotes the state with most or all of the 2007 CZ’s population, as computed
by Chetty, Hendren, Kline and Saez (2014).

In the spirit of Blanchard and Katz (1992), each worker’s 2007 CZ fluctuation equals the
worker’s 2007 CZ’s detrended log employment change 2006-2009 relative to the aggregate:
the log 2006-2009 employment change in the worker’s 2007 CZ minus the log 2000-2003
employment change in the worker’s 2007 CZ, minus the difference between the log 2006-
2009 aggregate employment change and the log 2000-2003 aggregate employment change.®
Detrending is important because CZs vary in long-run growth rates. Year 2000 is the first
year that comprehensive location data are available, and the 2000-2003 time period lies before
the peak years of the mid-decade housing boom. For congruence with the main analysis
sample, I define CZ fluctuations using a comprehensive tax data sample—all workers aged
25-75 in the current year with a 2007 CZ and no other restrictions—that demographically
parallels the main analysis sample. I test robustness to CZ fluctuation definitions below. CZ
fluctuations are in log-point units, but for simplicity I refer to them as being in percentage-
point units.

Severe-fluctuation CZ is an indicator for whether a CZ’s 2007 fluctuation lies in the
bottom half of 2007 CZ fluctuations weighted by workers in the main analysis sample; mild-
fluctuation CZ’s are all other CZs. Coarsening CZ fluctuations into the binary severe-

fluctuation indicator for the main analyses has attractive properties: the units are easy to

34Tt is possible that some workers without an information return have left the country, for example tem-
porary immigrants or guest workers. I find nearly identical results when limiting the sample to U.S. citizens.

¥ That is, a worker’s CZ fluctuation equals [ln(Ec(iQO(W)Z(]OQ/Ec(i2007)20()6> - ln(Ec(iZ(](W)QOOS/Ec(i20()7)2000)]
—[In(Eagg2009/ Eagg2006) — In(Eagg2003/Eagg2000)]; using the notation of the previous section and where E,
denotes the number of employed workers in CZ ¢ in year t using this paper’s employment definition and
with both ¢ and ¢ defined using year-t information returns. Note that subtracting the aggregate 2006-2009
employment change (a constant) is irrelevant to the analysis.
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understand, it can avoid misspecification error in linear regressions (e.g. related to extreme
fluctuation values from imperfect detrending-based counterfactuals), and it ensures covariate
overlap with a limited number of CZs.?¢ I also present results under linear specifications
below. Severe-fluctuation natives are workers who were living in a severe-fluctuation CZ in
January 2007; mild-fluctuation natives are defined analogously.

3. Covariates. Age is defined as of December 31 of the year, using date of birth from
Social Security Administration (SSA) records housed alongside tax records. Female is an
indicator for being recorded as female in SSA records. 1040 filer is an indicator for whether
the worker appeared as a primary or secondary filer on a Form 1040 tax return in tax year
2006. Married is an indicator for whether the worker was either the primary or secondary
filer on a married-filing-jointly or married-filing