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Abstract 
Large shocks to local labor markets cause lasting changes to communities and their residents. 

In this paper, we decompose labor force changes into four main components through which 
individuals exit the local labor force following large labor demand shocks: in-migration, out-
migration, retirement, and enrollment in disability insurance. First, we document the magnitude 
of the response through these channels after a mass layoff event showing that, primarily through 
migration, they account for roughly two-thirds of labor force reductions. Additionally, we explore 
the residual difference between these channels and the total labor force change, which is due to 
labor force non-participation by individuals. We find that this residual is larger in the period 
following the Great Recession, which highlights the growing importance of non-participation as a 
response to labor demand shocks. Finally, we find evidence that mass layoff events cause 
individuals to undertake long-distance migration rather than migration to adjacent counties.  
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1 Introduction 

Over the course of the Great Recession, rates of job loss in the United States reached record 

highs. As the recovery continues, understanding the nature and speed of labor market adjustment is 

more important than ever. At the national level, much of the public attention and media coverage 

has been on overall levels of job creation and economic activity. As always, however, there is 

variation across local areas in the depth of the downturn, so the policy discussion also focuses on 

the need to re-allocate workers to jobs. Well-known work by Blanchard and Katz (1992) originally 

emphasized the importance of labor mobility in the adjustment process. They note that adjustment 

of local area unemployment rates seems to be driven primarily by workers relocating to areas 

where there are more jobs, in contrast to adjustment via job creation in a given location. During the 

Great Recession, reports of significantly reduced mobility (Frey 2009) have added to concerns that 

housing market factors and low mobility may prolong recovery time.  

In this paper, we examine the relationship between negative county-level labor market shocks—

many of which occurred during the recent recession--and local labor force changes. Specifically, we 

ask whether, and to what extent, internal migration and other exits from the local labor force follow 

negative shocks and facilitate adjustments in an area’s labor supply. Using data on the number of 

workers included in mass layoffs from the Bureau of Labor Statistics, and county-level data on 

migration, retirement, and disability insurance enrollment, we measure changes in county 

population and labor force that follow mass layoffs. Using mass layoffs allows us to avoid some 

potential endogeneity of local unemployment rates with respect to changes in labor supply and 

migration patterns. The layoff data also provide an opportunity to analyze responses to discrete 

shocks to labor demand. In addition, since mass layoffs are defined as the permanent release of at 

least 50 workers from a single establishment, they are therefore a permanent and concentrated 

shock to local labor demand.  

We begin by using data on labor force size at the county level to measure the net change in the 

labor force in response to a mass layoff. We then decompose changes in the net labor force into the 

possible labor market exit channels, and measure the effects of mass layoffs on each type of exit. The 
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main channels of labor market exit that we consider are migration, disability insurance, and 

retirement. This leaves a residual, which we argue is mainly composed of exits due to labor force 

non-participation. We show that while migration is the predominant channel of labor force exit, 

non-participation grew in importance during the Great Recession.  

This paper makes several contributions to the literature. First, we unify and update 

observations about labor market adjustments following local labor market exit, and compare the 

relative importance of these channels. Second, we directly measure the role of migration as an 

adjustment mechanism in the aftermath of significant mass layoffs affecting an area’s residents. 

While unemployment rates and migration have been studied, we are the first to directly and 

systematically link mass layoff events with mobility into and out of local areas. Finally, we document 

the rising importance of non-participation following local labor demand shocks in recent years, and 

discuss potential reasons for that change.  

The remainder of this paper is organized as follows. First, in Section 2 we discuss the prior 

literature on labor demand shocks and labor market exit. In Section 3, we discuss the data sets that 

we use and present summary statistics, while in Section 4 we present our decomposition of net 

labor force changes, and discuss our estimation strategy. In Section 5, we present our reduced form 

estimates, and discusses our estimates of the non-participation channel. Finally, Section 6 concludes. 

 

2 Literature Review 

There is a substantial literature on the effect of labor demand shocks on migration. Blanchard 

and Katz (1992) show that after a negative employment shock, employment in a local labor market 

falls and then recovers somewhat, but never returns to its original level. They conclude that most of 

this effect is due to migration. Here, we update and extend their approach in order to more directly 

document the size of these flows out of labor markets following a negative labor demand shock.  

Bound and Holzer (2000) measure the responsiveness of specific populations between the 1980 

and 1990 Censuses to labor market shocks. They show that low-skilled workers, particularly low-

skilled black workers, migrate relatively little in response to labor market shocks. We re-examine 
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this issue using mass layoffs. We also include measures of population changes by age and race 

groups, which allow us to examine how labor force responses to mass layoffs affect an area’s 

demographic composition.  

Notowidigdo (2013) extends Bound and Holzer’s (2000) analysis and employs a similar method, 

but argues that lower-skilled workers are less likely to migrate because they bear a smaller 

incidence of local labor demand shocks. He shows that following adverse labor demand shocks, 

public assistance program spending increases and housing costs decline, which both 

disproportionately impact low-skilled workers and make them less likely to migrate. He also notes 

that some of the decline in local employment is due to a decline in labor force participation, and 

cannot be entirely attributed to out-migration. Our work directly measures these channels, in order 

to assess the importance of non-participation. 

Saks and Wozniak (2011) show that migration is pro-cyclical at the national level; in times of 

low national unemployment, the benefits to moving are higher, inducing more people to migrate for 

job-related reasons. Additionally, when controlling for national-level labor demand, they find that 

state-level labor demand is still a significant determinant of migration.  

In this paper, we examine shocks that are more acute and localized than state-level 

unemployment changes, by measuring mass layoff events at the county level. In addition to 

migration, we explore how other channels of labor force exit are also related to aggregate economic 

cycles. The first of these is Social Security Disability Insurance enrollment (hereafter DI), whose role 

as an alternative to job search in economic downturns has been documented in various contexts 

(Blacket et al. 2002, Burkahuser et al. 2004, Autor and Duggan 2003). The second additional channel 

of labor market exit is retirement, which we observe in takeup of Social Security retirement 

benefits. Workers displaced from jobs late in their careers have substantially lower employment 

rates than those who are not displaced, which suggests that poor re-employment prospects after 

mass layoffs cause many workers to opt for early retirement (Chan and Stevens, 1999, 2001; 

Stevens and Chan, 1999). Others suggest that different aspects of the recent economic downturn–

the housing market crash, the stock market collapse, and rising unemployment–imply different 
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incentives to either hasten or delay retirement (Coile and Levine, 2011; Bosworth and Burtless, 

2010 and Goda et al. 2012). 

Workers, especially those who have been laid off, may also exit the labor force without 

migrating or substituting their former income with participation in government programs. 

Especially in hard economic times, unemployed workers may become discouraged and stop looking 

for work (Erceg and Levin 2013). In the Great Recession, the labor market saw a surge in exits due 

to discouraged workers, only half of whom eventually reentered the labor market (Ravikumar and 

Shao 2014, Kwok et al 2010). Workers are also more likely to become discouraged or take longer to 

reenter the labor force if part of a couple, since the other member of the couple may increase job 

search or enter the labor market, a phenomenon dubbed the added worker effect (Lundberg 1985, 

Mattingley and Smith 2010). In the Great Recession, as in other economic downturns, labor force 

participation among teenagers also decreased, as more pursued education or simply did not work or 

look for jobs (Kwok et al 2010).  

Another set of paper that is related to ours is Autor, Dorn and Hanson (2013), which used 

differential exposure to import competition from China to identify areas with adverse labor demand 

shocks. They find that these shocks lowered labor force participation and increased unemployment, 

while also increasing transfer payments. While we use a different labor market shock, we come to 

similar conclusions, showing that non-participation is a key channel of adjustment following a labor 

demand shock. Our results differ in that we find effects on the mobility of individuals; however, our 

results may differ because they use labor demand shocks on lower-skilled workers, who are not as 

mobile.  

We quantify each of these channels of labor market exit and compare their magnitudes. 

Different segments of the population use each channel to varying degrees, potentially causing the 

composition of the local population to change in the wake of shocks to local labor demand. This 

demographic change is not well understood, from either the perspective of researchers measuring 

changes at the aggregate level or by those seeking to understand the impact of economic downturns 

on particular regions. 
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3 Data 

We compile various datasets to construct a panel of counties spanning the years 1996-2013. Our 

identification strategy relies on variation in county-level labor demand shocks, as measured by large 

mass layoff events. To measure the size of these shocks, we construct a variable that is the share of 

the county labor force in a given year that that was displaced due to a mass layoff. Between 1996 

and 2013, the Bureau of Labor Statistics (BLS) compiled monthly reports on layoffs by observing the 

initial claims for unemployment insurance filed by workers. The BLS identifies a mass layoff event 

when more than 50 workers file claims against a single establishment within any five-week period. 

For these events, the BLS contacts the establishment to determine whether these workers 

experienced a layoff of at least 31 days. We use data on these mass layoff events at the county level 

for 1996-2013, including the number of workers directly affected.1 Our data are organized by the 

affected workers’ county of residence, so that we measure the number of workers living in a given 

county who were part of a mass layoff at their past establishment (which could be located in a 

different county). To normalize the magnitude of these layoffs we use annual data on the size of the 

county labor force, compiled by the Local Area Unemployment Statistics program of the BLS. We 

discuss this process in more detail in section 4. 

Our main outcomes of interest are in-migration flows, out-migration flows, net changes in DI 

caseload, and net change in the number of retirees. In-migration and out-migration flows both come 

from the Internal Revenue Service (IRS) Statistics of Income files. Based on address changes from 

one year to the next, the IRS compiles data on inflows and outflows. The number of tax returns in a 

county approximates the number of households, while the number of exemptions approximates the 

number of individuals. We use these data for 1996-2012 to construct measures for the number of 

individuals moving into a particular county as well as the number leaving. While these data are 

helpful in studying internal migration, they have a few limitations. First and foremost, individuals 

who do not file taxes (most often the poor and the elderly) do not appear in the data, nor do their 

                                                             
1 In March 2013, in order to abide by the sequestration imposed by the Balanced Budget and Emergency 

Deficit Control Act, the BLS eliminated the Mass Layoffs Statistics Program. 
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households. Moreover, the data only include filers who complete their tax returns at most five 

months following the April 15 deadline, which excludes some late filers. The data are also limited in 

their ability to identify changes in filing status; for example, for a married couple that subsequently 

divorces and files two separate returns, only the migration behavior of the individual who was the 

primary taxpayer in the initial joint return will be recorded.2 

To calculate the number of individuals at the county-level enrolled in DI and retirement, we use 

data from the Social Security Administration’s Old Age, Survivors and Disability Insurance (OASDI) 

program from 1999 to 2012. While individuals can claim their retirement benefits almost 

immediately upon making the decision to retire, DI enrollment occurs long after an applicant files 

the initial claim. DI rules require that applicants have stopped working for five months before 

applying. Applications take many months to be accepted, and applicants can appeal decisions, 

extending the process. The process takes around nine months for applications accepted on the first 

claim (Kreider, 1998), but often lasts more than a year when applicants appeal (Autor et al 2011).3  

We express our four outcome variables—in-migration, out-migration, DI enrollment and 

retirement—as rates, which can be compared to the flows of newly displaced workers from mass 

layoffs. We define in-migration and out-migration rates as the number of in- or out-migrants to or 

from a county in a particular year as a share of that county’s population that year. For both DI 

enrollment and retirement, we also divide the net change in new cases by the county’s population 

the previous year, in order to not include the change in the labor force during the same year as the 

mass layoff.  

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

median income. We use county level information on the age, gender, and racial composition of 

                                                             
2 A more extended discussion of these data, as well as their strengths and limitations, is in Gross 

(1999). 
3 Because of this attribute of the program, other studies that examine DI as a response to labor market shocks 

(eg. Autor and Duggan, 2003, Black et al., 2002) tend to focus on applications as opposed to acceptances. 
While application behavior is certainly the most immediate response, the purpose of this paper is to 
document labor force exits following economic downturns. If disability insurance applicants who are 
rejected decide to move, or to find a new job, using application data would lead us to double count these 
workers. We are currently in the process of requesting application data.  
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county populations as reported in the Surveillance, Epidemiology, and End Results (SEER) program 

of the National Cancer Institute, which includes annual data from 1969-2012, as well as county-level 

median income from the Bureau of Economic Analysis (BEA).  

 

4 Methods 

Our goal is to measure the effect of mass layoffs on changes in the labor force, and to quantify 

the channels of labor market exit and their relative importance. In this section, we describe the 

outcomes of interest, which are the various types of labor force exits, and how they relate to each 

other. After this description, we explain the rationale for using mass layoffs as a measure of labor 

demand shocks. First, we discuss the limitations of using the unemployment rate, and show through 

the use of instrumental variables that these results would be biased. Second, we illustrate how mass 

layoffs act as well-defined shocks that are plausibly exogenous with respect to pre-existing trends.  

 

4.1 Decomposing Changes in the Labor Force 

Consider the following decomposition of net labor force change:  

𝐿𝐹𝑐𝑡 − 𝐿𝐹𝑐,𝑡−1 = (𝑖𝑛𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑐𝑡 − 𝑜𝑢𝑡𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑐𝑡) − 𝐷𝐼 𝑒𝑛𝑟𝑜𝑙𝑙𝑐𝑡 − 𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡𝑐𝑡 + 𝜑𝑐𝑡      (1) 

The term 𝐿𝐹𝑐𝑡 is a county c’s labor force in year t. The above equation shows that changes in the 

labor force can arise from 5 different channels. The first two terms express the net migration of 

workers, which is in-migration minus out-migration. Any individuals that enroll in DI or retire also 

change the size of the labor force. Finally, there is a residual, 𝜑𝑐𝑡, which includes all other flows into 

and out of the labor force: individuals aging into or out of the labor force (but not taking up 

retirement benefits), dying, becoming full-time students, and exiting through other forms of non-

participation. 

We normalize these changes across counties, so that we can compare the effect of layoff 

events of similar size relative to the size of the local labor market itself. To normalize the changes, 

we divide both sides of the equation above by the size of the lagged population, shown below: 

𝐿𝐹𝑐𝑡 − 𝐿𝐹𝑐,𝑡−1

𝑝𝑜𝑝𝑛𝑐,𝑡−1
= (

𝑖𝑛𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑐𝑡

𝑝𝑜𝑝𝑛𝑐,𝑡−1
−

𝑜𝑢𝑡𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑐𝑡

𝑝𝑜𝑝𝑛𝑐,𝑡−1
) −

𝐷𝐼 𝑒𝑛𝑟𝑜𝑙𝑙𝑐𝑡

𝑝𝑜𝑝𝑛𝑐,𝑡−1
−

𝑟𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡𝑐𝑡

𝑝𝑜𝑝𝑛𝑐,𝑡−1
+ �̂�𝑐𝑡      (2) 
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This equation above describes the relationship between our five outcome variables of interest.  Each 

component of (2) is used below as a dependent variable in regressions estimating the effect of mass 

layoffs in the county on the individual component. We then relate the effect of a mass layoff on the 

total labor force changes (the right-hand side of (2)) to the effect of layoffs on the various 

components of the left-hand side. The residual �̂�𝑐𝑡 is just rescaled from the first equation. We 

normalize in this way in order to avoid scale effect bias, as described in Peri and Sparber (2011). 

Note that in equation (2) above, in-migration and out-migration are related to the change in 

labor force participants, not all individuals in an area. However, if we assume that children migrate 

at the same rate as adults, then this also gives us the in- and out-migration rates of workers.  

 
4.2 Concerns with County Unemployment Rates and Mass Layoff Counts as an Alternative 

Understanding the relationship between local labor market shocks and labor force exits 

presents several challenges. First, a typical approach involves relating local area unemployment 

rates to local population changes or migration rates. Unfortunately, the unemployment rate is itself 

a function of current and past migration decisions, making causal inference difficult and 

interpretation of descriptive relationships challenging. Second, many of these analyses are done at 

the state level, which may be too broad to capture a single labor market, but local area 

unemployment measures raise serious measurement error concerns.  

In our context, with local labor market changes measured at the county level, we estimate 

the following equation: 

𝑦𝑐𝑡 = 𝛼 + 𝛽𝑈𝑅𝐴𝑇𝐸𝑐𝑡 + 𝛿𝑡 + 𝛾𝑐 + 𝜂𝑐 ∗ 𝑡 + 𝜖𝑐𝑡                     (4) 

where yct is a particular type of labor market exit measured at the county level, and URATEct is the 

unemployment rate in the county, with lags. We also include time fixed effects δt and county fixed 

effects γc,, as well as county-specific time trends ηc*t.  

Using the unemployment rate as above introduces three problems into the estimation. First, 

the unemployment rate is endogenous since it captures labor supply changes in addition to labor 

demand changes (Bartik 1996). Additionally, changes in the labor force (the denominator of the 

unemployment rate) in an area are clearly endogenous to migration rates in and out of a local area. 
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Finally, for smaller geographic units the unemployment rate published by the Bureau of Labor 

Statistics is measured with error (see Bartik, 1996; Hoynes, 2000; Lindo 2014).  

For these reasons, researchers often rely on instruments for the unemployment rate. The 

ideal instrument would address both the endogeneity concerns and concerns with measurement 

error in the unemployment rate. One such instrument is the shift-share or Bartik instrument (Bartik, 

1991) that utilizes pre-existing, area-specific industry structure and changes in industry outcomes at 

the national level. Such an approach been used successfully at the state and MSA level. However, 

using a Bartik instrument may be difficult at the county-level due to small samples for measuring 

county-level industry shares. Additionally, the Bartik instrument does not provide intuition on the 

relative size of the shock for a county, compared to the size of the labor force. 

As an alternative, in this study, we use measures of mass layoffs at the county level as our 

indicator of local labor demand shocks. In our main results, we move to using mass layoff indicators 

in a reduced-form setting; this has a direct and substantively interesting interpretation of the effect 

of a major layoff event on a local area labor force. Mass layoffs are a good alternative to the 

unemployment rate because they resolve the two problems that arise when using the county 

unemployment rate. First, they clearly measure a change in labor demand, and thus are not 

hampered by endogenous labor supply responses, a claim for which we provide more evidence in 

the next section. While migration can mechanically reduce the unemployment rate over time, 

migration does not directly generate mass layoffs. Second, measurement error in the mass layoffs 

data is most likely uncorrelated with the measurement error in the county unemployment rate. The 

main source of measurement error in the mass layoffs data comes from establishments planning a 

certain number of layoffs and then changing these plans, and is not due a direct result of small 

sample sizes, since these represent a census of all layoffs of greater than 50 workers.  

 Mass layoffs are also of independent interest as an observable indicator of a shock to local 

labor markets that may concern policy-makers. Focusing on mass layoffs allows us to directly 

address the question of how a series of mass layoffs may permanently change the size and 

composition of the local labor force. Similarly, we can examine how the number of lost jobs 

translates into individuals leaving a local area.  
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To establish that mass layoffs are strongly correlated with the unemployment rate, we begin 

by regressing the unemployment rate on mass layoffs; we include the contemporaneous mass layoff 

share and two lags. Table 2 summarizes the first-stage relationship between the county 

unemployment rate and mass layoffs (as a fraction of the county’s labor force). This approach also 

conditions on county fixed effects, year fixed effects, and county-specific trends. The F-statistic on 

the mass layoffs is 30.68, and the results clearly show that mass layoffs are strongly correlated with 

the unemployment rate. 

We next estimate both OLS and instrumental variables versions of equation 4. As in Saks and 

Wozniak (2011), we do not include lags because the unemployment rate is not a flow variable. We 

instrument the unemployment rate with a contemporaneous mass layoff rate as well as two lags.4 

Our results are in Table 3. Starting with the OLS results, we see small negative effects of 

unemployment on rates of in-migration. A one percentage point increase in the unemployment rate 

leads to a 0.1 percentage point decrease in in-migration rate, and the IV results are statistically 

indistinguishable. 

For out-migration, both the OLS estimates suggest that a one percentage point increase in 

the unemployment rate increases the out-migration rate by about 0.07 percentage points. The IV 

results suggest a larger initial effect of the unemployment rate on out-migration, which is consistent 

with both endogeneity of the unemployment rate and measurement error pushing the OLS estimate 

towards zero.  

When we look at the effects of unemployment on flows into disability insurance and 

retirement, we find, as might be expected, smaller responses. This expectation is based on the fact 

that only a subset of workers in a local area will have an underlying medical condition or be in an 

age range that is consistent with entering disability insurance or retirement. Nevertheless, our 

results do show that higher unemployment is associated with small increases in the share of a 

county’s labor force that is retired or using disability insurance, echoing much earlier work. We are 

                                                             
4 In results not shown, we included different specifications of the number of lags of both the endogenous 
regressor and the instrument. All the results were similar as the ones shown. 
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the first, we believe, to use mass layoffs to illustrate this connection between labor market shocks, 

disability insurance and retirement.  

In the remainder of the paper, we focus squarely on the reduced form relationship between 

mass layoffs and labor force exits.  

 

4.3 Mass Layoffs and Labor Force Exits 

Table 1 (Panel A) shows summary statistics for layoff variables in the full study period, as well as 

before and after the start of the Great Recession in 2007. On average, 0.7 percent of a county’s labor 

force was laid off in a mass layoff event each year, which translates to an average of 379 workers. 

Not surprisingly, these shares differ substantially before and after 2007. Panel B of Table 1 shows 

the share of counties that experienced at least one year where the share of the labor force involved 

in a mass layoff surpassed a certain threshold. Most counties (61 percent) had at least one year 

where one percent of the labor force was laid off. A large number, however, also experienced an 

event of higher percentages. Panel C of Table 1 shows the key variables that comprise the 

decomposition of the change in labor force as a share of the population. On average, the change in 

the size of the labor force as a share of the population was 0.3 percent.  

Our first direct analysis of the effects of mass layoffs is an event study approach, focusing on 

counties that experienced large, discrete labor demand shocks. This allows us to both visualize the 

after-effects of mass layoffs on migration and other outcomes, but also to examine trends within 

counties prior to a major layoff. This helps establish that these large mass layoffs are not typically 

precipitated by more general labor market decline. To focus on clean, discrete shocks to labor 

demand, we limit the data to the subset of counties in our sample that experience a large layoff 

event—of two, three, or four percent of the labor force—once between 2001 and 2007. We limit the 

sample to counties for whom this one-time event occurred before 2007 because layoff shares during 

the Great Recession increased dramatically and it is more difficult to isolate counties with only a 

single large layoff event. In this limited sample of 118 counties, these large and isolated layoff events 

will likely be the most unanticipated to local workers.  
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We estimate the following model: 

   

𝑦𝑐𝑡 = 𝛼 + ∑ 𝛽𝑖1(𝑡 − 𝑇𝑐 = 𝑖)

6

𝑖=−6
𝑖≠−1

+ 𝛿𝑡 + 𝛾𝑐 + 𝜖𝑐𝑡                     (5) 

The outcome variable yct  is one of the following: in-migration rate, out-migration rate, new DI 

enrollment, and new retirement enrollment. We include county and time fixed effects, γc and δt, to 

control for fixed differences between counties and a non-parametric national time trend. We define 

Tc as the year the county experienced layoffs surpassing the relevant layoff threshold of two, three 

or four percent. The indicator 1(t − Tc = i), then, takes a value of one when the observation year is i 

years from Tc. For example, if the layoff event happened in 2004, then 1(t − Tc = i) would take value 

one in year 2005 for i = 1. Observations earlier than six or later than six years from the event are 

captured by dummies 1(t − Tc ≤−6) and 1(t − Tc ≥ 6). We omit the dummy for i =-1, so all the 

coefficients are relative to the value the year before the major mass layoff occurred.  

The top two graphs of Figure 1 display the coefficients of our event study analyses for in- and 

out-migration, as well as a 95 percent confidence interval. Appendix Figures A1 and A2 shows these 

results for other lower thresholds for defining large mass layoffs. Importantly, in neither the in-

migration nor the out-migration case does there seem to be a noticeable trend in migration rates 

before the mass layoff event. In-migration and out-migration seem relatively flat in the years 

previous to the event. Following the event, there does appear to be an increase in out-migration 

rates. Surprisingly, in-migration drops slightly and then increases in the years following mass 

layoffs.  

The bottom half of Figure 1 displays the same analyses for DI and retirement. The estimates are 

noisier, but the trends prior to mass layoff events do not suggest that there were upward trends in 

exits to disability or retirement prior to the layoff events. Although the estimates are not statistically 

significant, DI enrollment seems to increase slightly three years after the layoff event. For 

retirement, the pattern is also not statistically significant but consistent with our hypotheses: two 

years of increased retirement are followed by a decline in the subsequent years.  
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This visual analysis shows that for the counties that experienced only one major mass layoff 

event in our time period, there were no pre-existing trends in labor force exit paths before the mass 

layoff event occurred. This further motivates and provides support for our statistical approaches 

below, which use mass layoffs both as an instrument for county unemployment rates, and more 

directly as an indicator of local labor market shocks.  

  

5. Effects of mass layoffs on migration and labor force exits 

 The previous section estimated effects on a subsample on counties. Now, we estimate the effect 

for the full sample, using the following equation.  

𝑦𝑐𝑡 = 𝛼 + ∑  𝛽𝑖

2

𝑖=0

𝑙𝑎𝑦𝑜𝑓𝑓𝑐,𝑡−𝑖 + 𝛿𝑡 + 𝛾𝑐 + 𝜂𝑐 ∗ 𝑡 + 𝜖𝑐𝑡                      (6) 

   

Our key variable of interest is layoffc,t−i, which we define as the share of the labor force of county 

c laid off in year t. We also include lagged values of the layoff indicators, since responses to labor 

demand shocks may take time. Our outcome variable, yct, is either the net labor force change or one 

of the components: out-migration rates, in-migration rates, new DI enrollment rates, and new 

retirements, all normalized by lagged county population.  

As above, we include county fixed effects, γc, to control for systematic differences between 

counties in their labor market, mobility of individuals, and the policy environment. We include year 

fixed effects, δt, to control for national trends. In our preferred specification, we also include county-

specific trends, ηc ∗t, to take into account the fact that some counties have systematically growing or 

declining migration rates that may be correlated with trends in labor demand and labor market 

opportunities. Finally, to address the fact that mass layoffs may be correlated within a state over 

time, we cluster our standard errors at the state level. 

Table 4 shows our main results for out- and in-migration. In column 1, we include only the 

contemporaneous effect of mass layoffs, while columns 2 and 3 add one and two lags, respectively. 

In Column 3, the effect of mass layoffs is large and significant for both out- and in-migration. Our 

estimates imply that when one percent of the county-level labor force is laid off in a mass layoff 
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event, the out-migration rate increases by about 0.06 percentage points within three years. 

Additionally, for in-migration, a one percent mass layoff increase leads to a decrease in in-migration 

rates by about 0.09 percentage points. 

In column 4, we control for county-specific trends, which shrinks the in-migration estimates 

significantly in magnitude, by about two-thirds. However, the total effect is still negative and 

significant. The out-migration estimates are unchanged.  

In the rest of the tables we focus on the total effect—that is, the sum of the contemporaneous, 

lagged, and twice-lagged coefficients displayed in Table 4. Table 5 displays our results for each 

outcome, in specifications both with and without county trends. The trends only change the 

estimates significantly for in-migration, and importantly our estimates for the change in the labor 

force barely change at all. In most of the following results we thus focus on estimates that control 

for county-specific trends. In column 1, we show the overall effect of layoffs on the net change in the 

labor force. Specifically, a mass layoff affecting 1 percent of a county’s workers leads to a reduction 

of 0.15 percentage points in the size of the labor force over the next three years.  The majority of 

this change is driven by increased out-migration and decreased in-migration (although the effect on 

in-migration is not statistically significant).  

Summing up our effects across columns, we can explain about half of the change in the labor 

force with these four channels. To quantify all of the labor market exit channels, we also calculate 

the implied residual, given equation 2. In the results without trends, we find that the total effect is 

almost identical, and a bit larger, than the measured labor force change, with an implied residual of 

0.0152. With trends, we find a residual of -0.038, which suggests that for a 1 percent mass layoff, 

the number of people that leave the labor force for other reasons increases by about 0.04 

percentage points. This effect is likely due in large part to non-participation, since deaths net of 

labor force entrants is likely to be small.  

One important question in the wake of the Great Recession is whether the residual –our 

measure of non-participation—has changed over time, suggesting changes in the role of non-

participation in the labor force. A number of recent papers have sought to investigate this, noting 
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that the labor force participation rate for 25-54 year olds in the Great Recession fell precipitously, 

and then has not recovered even in the face of an improving economy. Erceg and Levin (2013) show 

that the Great Recession contributed a large amount to the decline in labor force participation. 

Charles, Kroft, and Notowidigdo (2013) argue that despite being masked by the housing boom, non-

employment has seen a secular rising trend starting in the 2000s, which only revealed itself after 

the housing market crash. Here, we examine whether labor force withdrawal following a negative 

demand shock in the form of mass layoffs follow this pattern as well. 

To see how non-participation has changed during the Great Recession, we separate the study 

period in the years before and the years after the Great Recession: 1996-2006 and 2007-2011. 

Because the later period is so short, we do not include trends in these regressions; however, we 

have already shown in Table 5 that trends do not largely affect our results, except for in-migration. 

These results by time period are in Table 6; Panel A is the Total Effect pre-recession (for mass 

layoffs before 2006) while Panel B shows the total effect following 2007. 

Our results show strikingly different patterns before and during the Great Recession. First, 

column 1 shows that the change in labor force in response to a 1percent mass layoff was 

substantially larger following the Great Recession. However, at the same time both in- and out-

migration are smaller in magnitudes, reflecting the secular decrease in migration over this time 

period. This shows that this decline in migration rates applies specifically to the mobility response 

to a negative labor market shock. Finally, the magnitudes and sign of DI and retirement are more 

positive although not significant in the later period.  

Overall, during the pre-recession period, our estimates imply that we over-explain the labor 

force change, such that the residual— the labor force change not explained by migration or 

transitions to disability or retirement --- was positive. Summing up all the effects gives us a total 

effect of 0.1411, which is larger than the change in the labor force, and which suggests little role for 

non-participation as an important part of the change in labor force participation.  

For the period that includes the Great Recession, the total effect across all exit channels is -

0.0726, while the total change in the labor force is -0.1185, implying a residual of about -0.0459. 
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This estimate is much larger than for the pre-period, where the residual was non-existent, and 

suggests that in the recent recession, non-participation became an increasingly important channel 

of labor market exit. 

Another way we can estimate how this effect changes pre- and post-Great Recession is by 

interacting our measure of mass layoffs with a dummy for the year being after 2007. We do this in 

Table 7, allowing the effect of a mass layoff to be different before and after the Great Recession. In 

the table, below the coefficient estimates, we list the total effect for the time period before the 

recession and after the recession. 

Our results show that the non-participation channel grew much larger during the Great 

Recession. The effect of a shock in the pre-recession period on net labor force was about 0.10 

percentage points. Additionally, the effect of the mass layoff is large for both out-migration and in-

migration, and all the estimates taken together imply a residual of approximately 0.0264, implying 

that our channels over-explain the labor force change. 

The results are much different for post-2007. First, the labor force response to a one percent 

mass layoff is about twice as large as before. Second, the out-migration response is muted, about 

half as large, while the point estimate on disability insurance is over twice as large, although not 

significant. Taken together, our estimates suggest that migration, retirement, and disability explain 

only about 40 percent of the total change in the labor force during the recession years, with the 

residual (non-participation) explaining 60 percent of the net labor force change. This is not 

consistent with a story of migration providing the major channel for labor market adjustment to 

local shocks. One possibility is that the Great Recession was unusually because of the housing crash 

that accompanied the recession. Another possibility is that during any recessionary time, mobility 

plays a more limited role in local labor market adjustment than suggested in earlier work.  

These results are generally consistent with the findings of Notowidigdo (2013), who suggests that 

migration is not the primary mechanism in the adjustment of local labor markets.  
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5.1 Geography of labor force exits 

  In addition to exploring heterogeneity before and after the Great Recession, we expect there 

to be geographic heterogeneity in the response to labor demand shocks. In particular, we expect that 

responses in counties in MSAs may be different than counties not in MSAs because of differences in 

the density of job opportunities, distance to other potential jobs in adjacent counties, or attitudes 

toward public assistance. Additionally, some non-MSA counties are more dependent on a single firm 

or industry than counties in MSAs.5 

To perform our analysis by MSA status, we designate counties as in an MSA if they were part of a 

metropolitan statistical area (MSA) in 1990, and non-MSA otherwise. We use 1990 MSA definitions 

in order to fix these definitions before the start of the study period. The results in Table 8 show a 

marked difference in the labor market response by this distinction. Out-migration is large and 

significant for MSA counties, such that a 1 percent mass layoff leads to an increase in 0.11 

percentage points in the out-migration rate, a response twice as large as non-MSA counties. In both 

urban and rural counties, the response in terms of disability enrollment and retirement is 

insignificant. Totaling the responses, the residual is roughly 6 percent of the overall labor force 

change for urban counties, while it is over 20 percent for rural counties, which suggests that non-

participation is a more important labor market exit channel in counties outside of metropolitan 

areas.  

When looking at these effects pre- and post-Great Recession, the results are even more striking; 

these results are in Table 9. Non-MSA counties saw much larger changes in labor force in the years 

including the Great Recession, while the response in urban counties is relatively similar across time 

periods. Additionally, while the residual in MSA counties did not change much, the residual in rural 

counties grew from about 20 percent to over 60 percent. These results are suggestive that much of 

the change in non-participation arose from counties outside of metropolitan areas. 

                                                             
5 For instance, the economy of rural Greenlee County, Arizona depends on one of the largest copper mines in 

the world, which in 2001 and 2008 laid off a large number of workers and, thus, a substantial fraction of the 

county’s labor force. Likewise, a series of lumber mill closings in northern Idaho in 2000, especially in 

Benewah County, devastated the local economy, directly affecting four percent of the labor force. 
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Finally, in results not shown, we also estimate effects by region. We find that the Midwest 

experienced the largest responses to mass layoffs in terms of labor force change, and that the 

Midwest also had the largest residual (almost 75 percent of the total change in labor force). We also 

find that most of these effects are concentrated in the Great Recession period. 

Finally, one advantage of the IRS migration dataset is that it allows us to decompose the 

migration response in more detail. Fogli et al. (2012) argue that individuals displaced from work in 

one county may migrate to an adjacent county, mechanically increasing its unemployment rate. 

Using our data, we are able to estimate the size of this effect. We decompose migration in two 

different ways. First, we decompose migration within or outside of the state. Second, we decompose 

migration to adjacent or non-adjacent counties.  

Table 10 shows the results of these decompositions. Column 1 displays the main result from 

Table 5, while columns 2-5 examine the responses of the four types of migration flows. The results 

suggest that the majority of people leaving the county following layoffs tend to leave the state or 

move to non-adjacent counties. This is consistent with individuals moving to a new labor market, 

rather than simply relocating to reduce housing arrangements or costs.  

 

5.4 Other Robustness Checks 
Here, we briefly discuss a number of robustness checks to our basic specification. First, we re-

estimate equation 6, but also include a lead of the layoff share. If the lead is significant, it would 

suggest that counties experiencing mass layoffs were generally declining in a way that was 

predictable to individuals, suggesting that mass layoffs are not an unexpected labor demand shock. 

As shown in Table 11, we find that most of the lead coefficients are small and statistically 

insignificant. The one exception is that we estimate a statistically significant decrease in new 

disability claims one year prior to mass layoffs. This is surprising, but the fact that the direction of 

this effect is opposite of that expected in the aftermath of layoffs suggests that it is not driven by a 

standard endogeneity story.  

 

7 Conclusion 
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Researchers have long been interested in how individuals respond to adverse labor market 

conditions, and how these responses serve to equilibrate the labor market. Blanchard and Katz 

(1992) was the first paper to suggest that labor mobility was central to this adjustment process. 

However, in the years since the Blanchard and Katz study, relatively little work has directly 

examined mobility in the aftermath of specific, local labor market shocks. The role of mobility in 

labor market adjustment has taken center stage as we emerge from the Great Recession and see 

evidence that labor mobility seems to be lower than at any time in recent history. This study 

attempts to bring these tow lines of literature together, examining mobility and other labor force 

adjustments to county-level mass layoff measures.  

We find that migration accounts for a large share of labor force changes, and we can explain 

two-thirds of the total labor force change through our four exit channels. We also show that non-

participation has increased in the Great Recession, and is also more predominant in rural areas.  

This paper leaves a number of questions for further exploration. While we document a rise in 

non-participation in the Great Recession, this paper can say very little about what these people are 

doing instead. Furthermore, as with the long-term unemployed, it is likely that the skills of these 

individuals deciding to leave the labor force experience skills decay, and therefore are less 

productive upon entering the labor force again.  

Finally, we are also interested in getting a more direct measure of disability insurance applications 

and appeals, rather than net enrollment change in disability insurance.   
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Table 1: Summary Statistics, 2000-2010

All Years 2000-2006 2007-2010
Panel A: Summary Statistics
Layoffs per Labor Force 0.0070 0.0059 0.0087

(0.0098) (0.0084) (0.0118)
Layoffs Number 378.9123 314.1393 492.4453

(1935.5590) (1390.7880) (2627.3110)

N 33794 21518 12276

Panel B: Incidence of Mass Layoffs
1% of LF 0.6059 0.4562 0.5269

(0.4887) (0.4982) (0.4994)
2% of LF 0.3351 0.2007 0.2663

(0.4721) (0.4006) (0.4421)
3% of LF 0.1772 0.0913 0.1354

(0.3819) (0.2881) (0.3422)
4% of LF 0.0932 0.0368 0.0717

(0.2908) (0.1882) (0.2580)
5% of LF 0.0504 0.0174 0.0387

(0.2188) (0.1309) (0.1929)

N 3154 3154 3154

Panel C: Components of Labor Force Change
Net Labor Force change 0.0031 0.0040 0.0016

(0.0195) (0.0216) (0.0151)
Work-age Population change 0.0041 0.0050 0.0025

(0.0108) (0.0112) (0.0099)
Inmigration-rate 0.0063 0.0064 0.0060

(0.0229) (0.0230) (0.0223)
Outmigration-rate 0.0061 0.0062 0.0059

(0.0199) (0.0193) (0.0206)
New DI 0.0012 0.0012 0.0013

(0.0046) (0.0056) (0.0017)
New Retired 0.0022 0.0017 0.0030

(0.0163) (0.0199) (0.0063)
Implied Residual 0.0016 0.0001 0.0042

(0.0336) (0.0399) (0.0177)
N 33794 21518 12276

Incidence of mass layoffs refers to the share of counties that experienced at least one year where
layoffs affected the noted percentage of the labor force. Work-age population is the population aged
15-65. The implied residual is calculated as described in the text, equation 3.
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Table 2: IV Results, First Stage

Unemployment Rate, t
Layoffs, t 32.01***

(4.838)

Layoffs t− 1 29.44***
(4.848)

Layoffs t− 2 6.36
(4.848)

N 35353

Standard errors in parentheses, clustered on state.
Dependent variable is the unemployment rate.
Each regression includes county and year fixed-
effects, and county-specific trends. * p <.10, ** p
< .05, *** p < .01

Table 3: IV Results: Effect of unemployment rate on labor force exits

Net LF Work-Age Population
OLS IV OLS IV

URATE, t -0.00255*** -0.00142 -0.000754*** -0.00104
(0.000389) (0) (0.000139) (0)

Observations 38,302 35,353 38,302 35,353
Adjusted R-squared 0.085 0.080 0.469 0.474

In-Mig Out-Mig
OLS IV OLS IV

URATE, t -0.00120*** -0.000924*** 0.000738*** 0.000885***
(0.000220) (0.000217) (0.000127) (0.000169)

Observations 38,217 35,275 38,217 35,275
Adjusted R-squared 0.861 0.861 0.876 0.876

DI Reg
OLS IV OLS IV

URATE, t 3.16e-05*** 3.60e-05 0.000139*** 0.000133
(1.16e-05) (0) (2.15e-05) (0)

Observations 32,404 32,404 32,404 32,404
Adjusted R-squared 0.230 0.230 0.326 0.326

Standard errors in parentheses, clustered on state. Dependent variables are listed at the
headings of each sub-panel. The first column is the OLS result, the second column is
instrumenting the unemployment rate in year t with mass layoff share in years t, t − 1,
t− 2. Each regression includes county and year fixed-effects, and county-specific trends. *
p <.10, ** p < .05, *** p < .01
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Table 4: Effect of Layoff Events on Migration

(1) (2) (3) (4)

Dependent Variable:Out-migration Rate
Layoffs 0.0473∗∗∗ 0.0464∗∗∗ 0.0455∗∗∗ 0.0439∗∗∗

(0.0137) (0.0130) (0.0133) (0.0120)

L.Layoffs 0.0139∗∗ 0.0170∗∗ 0.0165∗∗

(0.00599) (0.00634) (0.00684)

L2.Layoffs -0.000614 0.00505
(0.00564) (0.00732)

Dependent Variable:In-migration Rate
Layoffs -0.0435∗∗∗ -0.0393∗∗∗ -0.0416∗∗∗ -0.0237∗

(0.0139) (0.0130) (0.0142) (0.0128)

L.Layoffs -0.0310∗∗∗ -0.0265∗∗ -0.00979
(0.0115) (0.0110) (0.0104)

L2.Layoffs -0.0233∗∗∗ -0.00362
(0.00748) (0.00860)

County FEs YES YES YES YES
Year FEs YES YES YES YES
Trends YES
N 45972 42907 39841 39841

Standard errors in parentheses, clustered on state. Dependent variables are
listed at the headings of each panel. Layoffs is the number of extended
mass layoffs, divided by the lagged labor force. In-migration and out-
migration rates are number of migrants divided by the sum of out-migrants
and non-migrants. Each regression includes county and year fixed-effects;
county specific trends are included in column 4. * p <.10, ** p < .05, ***
p < .01
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Table 5: Total Effects of Mass Layoffs on Labor Market Exits

(1) (2) (3) (4) (5)
LF In-Mig Out-Mig DI Ret

Without Trends -.1548 -.0914 .0619 .0066 .0101
(0.048) (0.0283) (0.0185) (0.0029) (0.0048)

With Trends -.1475 -.0371 .0655 .001 .0056
(0.0566) (0.0282) (0.0182) (0.0038) (0.0038)

Y-Mean 0.004 0.058 0.058 0.001 0.002
Observations 42990 39841 39841 39919 39919

Dependent variables are listed at the head of the column. The Total Effect displayed
are the sum of the contemporaneous and lagged effects, from estimates of equation
5. The first panel displays estimates without trends, while the second panel displays
estimates including county-specific trends. Standard errors in parentheses, clustered
on state. Each regression also includes county and year fixed-effects. * p <.10, ** p
< .05, *** p < .01
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Table 6: Effects of Mass Layoffs, Before and During Great Recession

(1) (2) (3) (4) (5)
LF In-Mig Out-Mig DI Ret

Total Effect, 1996-2006 -.0619 -.0532 .0857 -.0018 .004
(0.0577) (0.0328) (0.0291) (0.0046) (0.0083)

Y-Mean .005 .06 .059 .001 .001
Observations 27645 27590 27590 24574 24574

Total Effect, 2007-2011 -.1185 -.0222 .0339 .0076 .0089
(0.0689) (0.0425) (0.0187) (0.0048) (0.0096)

Y-Mean .002 .054 .054 .001 .003
Observations 15345 12251 12251 15345 15345

Dependent variables are listed at the head of the column. The coefficient estimates come from
estimating equation 5. The total effect the sum of the three main layoffs coefficients. The first
panel is the total effect for the years 1996-2006, while the second panel is the total effect for
the years 2007-2011. Standard errors in parentheses, clustered on state. Each regression also
includes county and year fixed-effects. * p <.10, ** p < .05, *** p < .01
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Table 7: Effect of Layoff Events, Interaction, Trends

(1) (2) (3) (4) (5)
LF In-Mig Out-Mig DI Retired

Layoffs, t 0.0633 -0.0108 0.0500∗∗∗ 0.000236 0.00536
(0.0449) (0.0167) (0.0174) (0.00241) (0.00419)

Layoffs, t− 1 -0.0985∗∗∗ -0.0103 0.0276∗∗∗ 0.00140 0.0100
(0.0272) (0.0112) (0.00774) (0.00414) (0.0131)

Layoffs, t− 2 -0.0612∗ -0.00825 0.00767 -0.00106 -0.00788
(0.0323) (0.00957) (0.00895) (0.00223) (0.00520)

Layoffs, t× Post-2007 -0.121∗ -0.0251 -0.0131 0.00127 0.00250
(0.0648) (0.0227) (0.0172) (0.00294) (0.00405)

Layoffs, t− 1× Post-2007 0.00297 -0.000601 -0.0249∗∗ -0.00125 -0.0143
(0.0339) (0.0237) (0.0114) (0.00462) (0.0167)

Layoffs, t− 2× Post-2007 0.0146 0.0143 -0.00936 0.000835 0.00939
(0.0447) (0.0238) (0.0112) (0.00346) (0.00715)

Total Effect, Pre -.0963 -.0294 .0852 .0006 .0075
(0.0524) (0.0315) (0.0211) (0.0054) (0.0138)

Total Effect, Post -.1995 -.0407 .0378 .0014 .0051
(0.0969) (0.054) (0.0231) (0.0041) (0.0065)

Y-Mean .004 .058 .058 .001 .002
Observations 42990 39841 39841 39919 39919

Dependent variables are listed at the head of each column. The coefficient estimates come from
estimating equation 5, while allowing the effect to differ before and after 2007. Standard errors
in parentheses, clustered on state. Each regression also includes county and year fixed-effects,
as well as county-specific trends. * p <.10, ** p < .05, *** p < .01
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Table 8: Effect of Layoff Events, Differences by Metropolitan Area Status

(1) (2) (3) (4) (5)
LF In-Mig Out-Mig DI Ret

MSA Counties -0.1098 0.0127 0.1132 -0.0039 0.0061
(0.0825) (0.0771) (0.0539) (0.0051) (0.0107)

Y-Mean .004 .057 .057 .001 .002
Adjusted R-Squared 0.332 0.952 0.955 0.454 0.217
Observations 10144 9441 9441 9419 9419
Non-MSA Counties -0.1548 -0.0491 0.0542 0.0021 0.0062

(0.0592) (0.0243) (0.0166) (0.0042) (0.0105)
Y-Mean .003 .062 .06 .001 .002
Adjusted R-Squared 0.0465 0.871 0.882 -0.141 -0.147
Observations 32846 30400 30400 30500 30500

Dependent variables are listed at the head of each column. The estimates come from
estimating equation 5. The first panel estimates it only using counties that were in an
MSA in 1990, while the second panel estimates it using all other counties. The total effects
are the sum of the layoffs coefficients. Standard errors in parentheses, clustered on state.
Each regression also includes county and year fixed-effects, as well as county-specific trends.
* p <.10, ** p < .05, *** p < .01

Table 9: Effect of Layoff Events, MSA and Non-MSA, Interaction

(1) (2) (3) (4) (5)
LF In-Mig Out-Mig DI Ret

MSA Counties
Total Effect, Pre -.095 .022 .1268 -.0079 -.0105

(0.0696) (0.1003) (0.0639) (0.005) (0.0119)
Total Effect, Post -.1146 .0199 .105 -.0007 .0211

(0.1342) (0.1374) (0.073) (0.0067) (0.0129)
Y-Mean .004 .057 .057 .001 .002
Observations 10144 9441 9441 9419 9419
Non-MSA Counties
Total Effect, Pre -.1018 -.0447 .0733 .0026 .0113

(0.0569) (0.0229) (0.0194) (0.006) (0.0174)
Total Effect, Post -.2109 -.0498 .0259 .0017 .0028

(0.0976) (0.049) (0.0186) (0.0043) (0.0069)
Y-Mean .003 .062 .06 .001 .002
Observations 32846 30400 30400 30500 30500

Dependent variables are listed at the head of each column. The estimates come
from estimating equation 5. The first panel estimates it only using counties that
were in an MSA in 1990, while the second panel estimates it using all other counties.
The total effects are the sum of the layoffs coefficients; the effects are allowed to
be different before and after 2007, as in Table 7. Standard errors in parentheses,
clustered on state. Each regression also includes county and year fixed-effects, as
well as county-specific trends. * p <.10, ** p < .05, *** p < .01
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Table 10: Decomposition of Migration Rates

(1) (2) (3) (4) (5)
Total Migration In-State Out-of-State Adjacent Non-Adjacent

Rate
Panel A: Out-Migration
Total Effect 0.0859*** 0.01559 0.0703*** 0.0005 0.0854***

(0.0210) (0.0105) (0.0151) (0.0076) (0.0184)
Y-Mean .058 .03 .028 .023 .035
Panel B: In-Migration
Total Effect -0.0357 -0.0058 -0.0300 -0.0072 -0.0285

(0.0286) (0.0141) (0.0207) (0.0086) (0.0251)
Y-Mean .059 .03 .028 .023 .036
N 39845 39845 39845 39845 39845

Each panel is a different migration rate - the first is out-migration, and the second is in-migration.
Dependent variables are listed at the head of each column, and are components of the migration
rate listed at the head of the panel. The total effects come from the coefficients that come from
estimating equation 5. Standard errors in parentheses, clustered on state. Each regression also
includes county and year fixed-effects, as well as county-specific trends. * p <.10, ** p < .05, ***
p < .01
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Figure 1: Event Studies, 4% Mass Layoff Event (N=118 counties)
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Figures display coefficients from equation (5) in text, and a 95% point-wise confidence interval is shown, with
standard errors clustered at the state level. Outcome variables listed below each sub-figure. Event study
methodology is described in greater detail in the text. Sample is restricted to counties that experienced just
one layoff event surpassing four percent of the labor force in the years 2000-2007. Specifications include county
and year fixed effects.
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Appendix Figures

Figure A1: Event Studies, 3% Mass Layoff Event (N=196 counties)
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Figures display coefficients from equation (5) in text, and a 95% point-wise confidence interval is shown, with
standard errors clustered at the state level. Outcome variables listed below each sub-figure. Event study
methodology is described in greater detail in the text. Sample is restricted to counties that experienced just
one layoff event surpassing three percent of the labor force in the years 2000-2007. Specifications include county
and year fixed effects.
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Figure A2: Event Studies, 2% Mass Layoff Event (N=254 counties)
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Figures display coefficients from equation (1) in text, and a 95% point-wise confidence interval is shown, with
standard errors clustered at the state level. Outcome variables listed below each sub-figure. Event study
methodology is described in greater detail in the text. Sample is restricted to counties that experienced just
one layoff event surpassing two percent of the labor force in the years 2000-2007. Specifications include county
and year fixed effects.
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