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Abstract

Governments are often willing to subsidize firms on the verge of bankruptcy. The main
economic rationale behind these interventions is that a plant closure would not only harm
the workers employed in that plant, but create a domino effect on the regional economy as
a whole. Yet, little is still known empirically how important these spillover effects are for
economic development in the region. In this paper, we use administrative data of all workers
and firms in Germany to quantify the spillover effects of mass layoffs. For the empirical
analysis, we combine a difference-in-differences estimator with an event-study approach. We
find sizeable negative spillover effects on the regional economy: regions, and especially firms
producing in the same sector as the firm hit by a mass layoff, lose many more jobs than
in the initial layoff. In contrast, we find few negative effects for workers employed (but not
directly affected by the layoff) in the region. As such, mass layoffs seem to have negative
spillovers locally, but not nationally.
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1 Introduction

Governments are often willing to subsidize or bail out firms on the verge of bankruptcy. In 2008

and 2009, the Bush as well as the Obama administration provided in total over US$50 billion to

General Motors and Chrysler to prevent the shut-down of plants. In Europe, both the British

and German governments tried to ensure that a new Opel/Vauxhall model would be produced in

their country thus preventing plant closings in 2012.1 These examples raise the question whether

such state interventions can be justified on economic efficiency grounds. The main economic

rationale behind these government actions is that a plant closure or a bankruptcy would not only

harm workers in the particular plant, but create a domino effect on other plants and workers in

the region, thereby multiplying job losses. In the absence of such spillover effects on the region

as a whole, it is not obvious how to justify the use of taxpayer’s money for subsidizing these

companies.

The goal of this project is to test for and quantify spillover effects in local labor markets. The

existence and exact magnitude of agglomeration spillovers are still considered open questions in

regional and urban economics, despite their enormous theoretical and practical relevance. The

identification of spillover effects in the labor market also provides new insights into a series of

other important questions in economics. Why are firms that produce nationally traded goods

often clustered in dense areas with extraordinarily high production costs? Why do cities exist,

and what explains their historical development? And why do incomes and productivity vary so

much across countries?

To find answers to these important questions, we assess how regional economies adjust to

the occurrence of a mass layoff in a local firm. Specifically, we analyze how employment and

wages in other plants in the same region respond to the mass layoff. We further shed light on

the possible mechnisms by investigating whether the magnitude of the spillovers depends on

economic density in the region or economic linkages between the plant hit by a mass layoff and

other plants. Even if massive job destruction leads to a large decline in employment and wages
1Similarly, local jurisdictions in many countries compete for the headquarters of large companies by offering

substantial subsidies or tax breaks to those companies. One prominent example was the up to $60 million package,
a combination of property tax breaks and subsidies, by the state of Illinois and the City of Chicago to lure Boeing’s
World Headquarters from Seattle to Chicago in 2001.
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locally, this does not necessarily justify government interventions at the national level. Spillover

effects might be small in the aggregate as one region’s loss may be another region’s gain. To

investigate the potential spillover effects at the national level, we shift the analysis from the local

labor market (in which the mass layoff occurred) to the individual worker who was employed in

the region but not directly affected by the mass layoff.

Spillover effects at the individual level may differ from those at the regional level for two

reasons. First, workers can adjust to a negative employment shock in the region by finding a

job in another local labor market. Second, workers who at the time of the mass layoff were

employed in another local labor market may no longer move to the region hit by a mass layoff

thus reducing worker inflows in the affected region. As workers can search for jobs in many

different local labor markets, their employment prospects are unlikely to be hampered much by

massive job destruction in one particular region.

For the empirical analysis, we use administrative data from Germany spanning the years from

1975 to 2008 which contain the population of workers and firms covered by the social security

system. In addition to detailed indivdiual characteristics including wages and employment

status, we also observe unemployment rates in the local labor market. The plant identifier

allows us to identify plant closures and mass layoffs as well as plants located in the same local

labor market as the plant hit by a mass layoff. A unique employee identifier allows us to follow

workers over time, even if they leave their current job or move out of the region. We define a mass

layoff either through the disappearance of a plant identifier or through a substantial reduction

in plant size. We take great care to make sure that our mass layoffs do not reflect firm spin-

offs, break-ups or takeovers, for example, by excluding mass layoffs in which a significant shre

of displaced workers are found in another plant a year later. We further restrict our analysis

to regions, in which no other mass layoff took place in the time before the layoff. To study

the consequences of a mass layoff, we combine a difference-in-difference with an event-study

approach. We first match for each region hit by a mass layoff to a control region that in years

prior to the mass job destruction was similar to the treatment region in terms of population

density, demographic and industry structure, wages and employment, but that was not hit by

a negative employment shock. To identify the causal impact of mass job destruction on wages
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and employment in the region, or on workers residing in the region at the time of the layoff, we

flexibly trace outcomes in treatment and control districts in the years after the mass layoff took

place. Our identifying assumption is that plants and workers in the control region form a valid

counterfactual for the plants and workers in the region experiencing the mass layoff conditioning

on our control variables. A comparison between the region hit by a mass layoff and its control

region prior to the mass layoff allows us to assess the plausibility of the identifying assumption.

If our identification strategy is valid, treatment and control regions should experience similar

trends in our outcome variables before the mass layoff.

Our findings suggest that mass layoffs have sizeable negative spillover effects on the regional

economy. Four years after a mass layoff (displacing on average 1800 workers), the region has

lost almost 3,000 jobs - or about 3.6% of its total employment. Job losses are even larger,

about 6% four years after the event, in firms producing in the same sector as the firm hit by

the mass layoff. At the same time, we find basically no effect on regional wages suggesting that

labor supply is highly elastic. Regions mainly adjust to the negative employment shock through

reduced inflows of workers from outside the region and from workers first entering the labor

market. We find little evidence however, that workers who were employed in the region, but not

displaced by the mass layoff, suffer negative consequences. The main reason is that workers in

the affect region can look for and find jobs in other regions at higher frequency than prior to

the mass layoff. Hence, spillover effects seem to be confined to the local labor market with few

aggregate effects - casting doubt on arguments that interventions by the national government

can be justified on economic efficiency grounds.

The proposed research here is important for several reasons. First, our findings will add to

the literature on displacement effects by not only analysing whether mass layoffs harm those

directly affected by it, but also whether there are negative spillover effects on other workers and

firms in the region. If so, the social costs of displacement may be substantially larger than the

private costs of displacement suggest. Second, our research project will provide novel evidence

on the existence, magnitude, and reasons behind agglomeration effects. As such, our proposed

research contributes to long-standing questions such as: why do cities and industrial clusters

exist? And can mass layoffs lead to a long-term decline of a region? Third, our findings have
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important policy implications. In particular, by contrasting spillover effects at the local labour

market level with those at the individual level, our research will provide novel evidence whether

state subsidies to particular firms can be justified not only from the viewpoint of the affected

region, but also from the viewpoint of the economy as a whole.

The paper is structured as follows. The next section discusses the related literature on dis-

placement, agglomeration and local multiplier effects. Section 3 sets out theoretical mechanisms

through which a mass layoff affects the regional economy and the individuals in the local labor

market. Section 4 describes the data and our empirical strategy to quantify the effects of mass

layoffs. Section 5 reports the main results, while Section 6 discusses additional dimensions and

several robustness checks. Finally, Section 7 discusses the policy implications of our analysis

and concludes.

2 Related Literature

Our article is related to three strands of the literatures: the economic consequences of job

displacements; the sources and effects of agglomeration forces in the economy; and the existence

and size of local multiplier effects.

2.1 Effects of Job Displacement

A long line of research has documented that workers who lose their job for reasons that are

beyond their control (i.e. because their plant shuts down or lays off a significant share of its

workforce) suffer long-lasting earnings losses (see e.g. Ruhm (1991a); Ruhm (1991b); and Ja-

cobson et al. (1993) for early contributions for the US; Eliason and Storie (2006) for Sweden;

Huttunen et al. (2011) for Norway; and Schmieder et al. (2009) for a recent study of Germany,

focusing on displacements during the 1982 recession).2 Schmieder et al. (2009) further demon-

strate that in Germany, the persistent earnings losses are mostly due to a decline in wages -

which could reflect a loss in specific skills, a loss in search capital, or a loss in firm-wide rents.

More recently, the literature analyses the effects of displacement on a wide variety of additional
2Earlier contributions found only modest displacement effects for Germany (see Burda and Mertens (8); or

Bender et al. (2002)).
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outcomes, such as divorce (e.g. Charles and Stephens (2004)), fertility (e.g. Del Bono et al.

(2012)), mortality (e.g. Sullivan and von Wachter (2009)), or children’s performance in school

(e.g. Rege et al. (2011)). All existing studies have focused on the consequences for those directly

affected by the displacement. Yet, a plant closure or mass layoff may not only affect the individ-

uals who get displaced, but may spill over to other firms and workers in the local labor market.

For instance, the closure of a car manufacturer may trigger additional job losses in nearby plants

that provide intermediate goods to the car manufacturer. Our study investigates for the first

time these spillover effects for the regional labor market. Our paper therefore provides a novel

and complementary view on the economic consequences of job displacement.

2.2 Agglomeration Effects

In most countries, economic activity is spatially concentrated. One explanation for this concen-

tration is the presence of a natural cost advantage or shared amenities. However, Ellison and

Glaeser (1999) and others argue that natural advantage alone, even if broadly defined, cannot

account for the observed degree of agglomeration. At the same time, areas that are economically

concentrated are often characterized by high costs of labour and land so firms in these areas

typically face particularly large production costs.3 Why then are firms willing to locate in these

high-cost areas?

As first hypothesized by Marshall (1920), a locational advantage may be explained by cost or

productivity advantages enjoyed by firms when they locate near other firms. A first reason for

locational advantages is input-output relations: firms may benefit from locating in denser areas

because of the cheaper and faster delivery of local services and intermediate goods. A second

reason why firms prefer to locate near each other is knowledge spillovers and human capital

externalities. Knowledge spillovers could arise because the formal and informal interaction of

individuals at work or in the neighborhood leads to a sharing of knowledge and skills, which

may generate positive production externalities across workers (see, e.g., Marshall (1890); Lucas

(1988); Jovanovic and Rob (1989); Glaeser (1999)).4 A third reason why economic concentration
3For the United States, Baum-Snow and Pavan (2012) report, for example, that in the 2000 census hourly

wages of white prime-age men working full-time and full-year were 32 percent higher in metropolitan areas of over
1.5 million people than in rural areas and metropolitan areas of less than 250 thousand people.

4Acemoglu (1996) provides an alternative explanation for human capital externalities, where the underlying
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may be beneficial to firms is the size of the market. In a labor market characterized by search

frictions and heterogeneous firms and workers, the worker-firm match may be more productive

in markets where many firms offer jobs and many workers look for jobs. Further, large labor

markets may provide insurance against idiosyncratic shocks, either on the firm side or on the

worker side (e.g. Krugman (1991)). Thicker labor markets (with more workers and firms) reduce

the likelihood that a firm cannot fill a vacancy or that a worker remains unemployed when firms

are hit by idiosyncratic negative demand shocks, and hiring is costly for firms. All three reasons

for agglomeration effects imply that a mass layoff leads to productivity declines in other firms

in the local labor markets, and may therefore cause a domino effect triggering additional job

losses in nearby firms.

Despite their enormous relevance, empirical evidence on the existence of agglomeration effects

is, although growing, scarce. The primary approach in testing for agglomeration spillovers

is indirect, and tests for an unequal geographic distribution of firms. This approach infers

agglomeration spillovers from the equilibrium location decision of firms which may not only be

driven by agglomeration effects, but also by natural advantage or shared amenities (see e.g.

Audretsch and Feldman (2004) for a good survey). Ellison and Glaeser (1997, 1999) provide

convincing evidence that natural advantage alone, even if broadly defined, cannot account for

the observed degree of agglomeration. Ellison et al. (2010) go a step further and show that

co-agglomeration patterns are stronger between industries that are economically similar which

points to spillovers as partly responsible for the geographical clustering of firms. While these

patterns are suggestive, this approach does not provide a direct measure of agglomeration effects.

An alternative approach studies whether firms’ total factor productivity is affected by the

size of the city or industry (see e.g. Rosenthal and Strange (2004) for a survey; Henderson

(2003) and Martin et al. (2011) provide recent evidence using plant-level data). In a similar

vein, several studies attempt to test for human capital externalities by comparing wages of oth-

erwise similar individuals who work in cities (e.g. Ciccone and Peri (2006); Moretti (2004a) or

mechanism is a pecuniary, and not a technological, externality. Suppose that a group of high-skilled workers
moves to the local labor market. If physical and human capital are complements, firms will start to invest more in
physical capital. Moreover, with costly search, some incumbent workers will end up working with more physical
capital, which will increase their wage.
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states (e.g. Acemoglu and Angrist (2000)) with varying shares of college graduates in the labor

force.5 The key challenge here is to isolate the causal effect of agglomeration economies from

confounding factors, like unobserved heterogeneity (some factors unobserved to the econometri-

cian are correlated with both plant productivity and city or industry size) and simultaneity (an

economic shock in the region affects all firms in that region alike). While these studies carefully

deal with these issues, they are unable to fully resolve them.

A very recent study employs exogenous shocks to population density to identify agglomer-

ation forces (Ahlfeldt et al. (2013)). Using sudden changes in city density that occurred with

spearation of East and West Berlin after World War II, the authors show that population de-

clines and reductions in land prices were more pronounced in West Berlin areas close to densely

populated areas in East Berlin than districts further away. Our research project also uses ex-

ogenous shocks for identification. We rely however, on mass layoffs in plants and a different

methodology to identify spillover effects for the regional economy. A second difference is that

we study spillover effects for rural as well as urban areas over recent decades. The strength and

type of agglomeration effects might be very different in a large metropolitan area like Berlin

than in less densely populated areas.

Finally, several recent papers evaluate the effects of place-based policies, such as the federal

urban Empowerment Zone programme (Busso et al. (2013)), the Tennesse Valley Authority

program (Kline and Moretti (2014a), or the EU structural funds (Becker et al. (2010); Becker

et al. (2013)) - all of which have been motivated by the existence of agglomeration spillovers. The

general consensus that seems to emerge is that these policies have been successful at fostering

local growth and employment, although the gains at the national level are still debated (see

Glaeser (2008); and Kline and Moretti (2014b) for recent surveys).

The study that to date provides the most direct evidence on agglomeration effects, and is

closest to this paper, is Greenstone et al. (2010). The authors analyze how the arrival of a large

plant affects total factor productivity of incumbent plants within the same local labor market.

To identify causal effects, Greenstone et al. (2010) compare counties that attracted a large
5Rather than focusing on wages, Moretti (2004a) investigates whether plants in cities with high levels of human

capital have higher productivity, i.e. produce more output with the same inputs, than otherwise similar plants
located in cities with low levels of human capital.
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manufacturing plant (the "winning" counties) with counties that were the runner-up locational

choice (the "losing" counties). They find that 5 years after the opening, total factor productivity

of incumbent plants in the manufacturing sector is 12% higher in winning than in losing counties.

Productivity spillover effects are even larger in industries that are economically similar to the

new plant.

Rather than analyzing the (positive) spillover effects of plant openings, we investigate the

potentially (negative) spillover effects of massive job destruction. The spillover effects from

job creations and job destructions need not be symmetric. A plant opening may bring new

knowledge to the local labor market, for example, that is not necessarily lost when a plant closes

down (as other plants could absorb the workers fired from the closing plant). Another important

difference to our paper is that we focus is on employment, worker flows and wages which are at

the heart of the policy debate.

2.3 Local Multiplier Effects

Local multiplier effects provide a reason other than agglomeration effects why a plant closure or

a mass layoff may cause additional job losses in the local economy. The idea here is that laid off

workers will have less money available and may even move out of the area. Hence, demand for

local non-tradable services (such as hairdressing, restaurant visits, household helpers etc.) may

decline, which in turn might lead to job losses in this sector. This effect may be particularly

strong if mostly high-skilled workers are affected by the mass layoff. Autor and Dorn (2013) argue

that such spillovers contributed to the growing polarization of the US labor market whereby

workers at the top of the wage distribution (the main demanders of local non-tradable services)

as well as workers at the bottom of the wage distribution (the main providers of local non-

tradable services) have gained relative to workers in the middle of the wage distribution.

The importance and magnitude of local multiplier effects is still debated. For instance,

Moretti (2010) finds relatively large local multiplier effects in the United States. For every job

created in the manufacturing sector, 1.6 additional jobs are created in the non-tradable service

sector. Creation of high-skilled jobs or jobs in the high-tech industry seem to generate even

larger multiplier effects. Aus dem Moore and Spitz-Oener (2012) corroborate these findings for
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Germany, exploiting a local negative demand shock caused by the withdrawal of the US military

from Germany since the end of the Cold War. In contrast, other studies find little effect of

military base closures on the surrounding economy suggesting that local multiplier effects might

be small (see Andersson et al. (2007) for Sweden; Hooker and Knetter (2001) for the United

States; and Paloyo et al. (2010) for Germany). We will add to this literature by analyzing

whether a mass layoff in the tradeable sector generates additional layoffs in the non-tradable

service sector within the same local labor market.

3 Theoretical Considerations

In the empirical analysis, we want to explore how mass layoffs affect the regional economy

and the workers who were employed in that region. Our starting point is a standard spatial

equilibrium model (Rosen (1979); Roback (1982); Moretti (2010) provides a good summary)

where firm productivity depends on economic density in the region. Here, we outline the main

arguments and empirical predictions derived from such a model.

Suppose that a plant is hit by an idiosyncratic productivity shock that forces the plant to

lay off workers. As long as labor supply is not perfectly elastic, i.e. not all displaced workers

leave either the labor market or region immediately, the mass layoff will increase labor supply

in the region. Unless capital is fully flexible in the short-run, the additional labor supply

puts a downward pressure on regional wages which in turn would induce other plants in the

region to hire more workers. Underlying this direct effect is the standard assumption in spatial

equilibrium models that wages are determined locally because workers’ locational preferences

limit geographic mobility.6 In the absence of agglomeration economies, we would then expect

that regions hit by a mass layoff pay lower wages, and that employment in non-affected plants

increases.

However, if agglomeration effects are present, the mass layoff, caused by the idiosyncratic

negative shock to plant productivity, leads to negative spillover effects in other firms in the

region. For the following discussion, we distinguish between firms in the non-tradeable sector
6Similarly, housing prices should also fall as long as housing supply is upward sloping.
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whose products are sold in the region and the tradeable sector whose products are sold in the

national market.

Consider first potential spillover effects in the tradeable sector. With agglomeration ef-

fects, a mass layoff affects other plants who are linked economically, technologically or through

knowledge or worker flows with the plant experiencing the negative productivity shock. If the

productivity of other firms depends on regional employment, through thick labor markets or

knowledge spillover for example, a mass layoff reduces productivity in other firms as well. If in

contrast, firm productivity only depends on the number of firms (irrespective of employment),

a mass layoff may have little effect as long as there are no plant closures. Agglomeration effects

then reduce labor demand in these other firms as well and puts more downward pressure on

regional wages.7

Consider next potential local multiplier effects in the non-tradeable sector. A mass layoff

reduces the demand for local goods and services because displaced workers have less income

available and because some of the displaced workers might leave the region to look for a job

elsewhere. This decline in demand in the non-tradeable sector will be more pronounced the more

workers get laid off and the higher the income of the displaced workers. Effects on the local

service industry will also depend on how much production costs decrease because of declining

land prices and local wages.

In sum, we get the following empirical predictions: the mass layoff results in an immediate

decline in regional employment through displaced workers. In the presence of agglomeration or

local multiplier effects, employment declines even further over time because additional jobs are

lost in the regional economy. If spillover effects are mostly driven by agglomeration forces in

the tradeable sector, the employment decline in the region would be stronger for firms that are

economically closer to the firm hit by a layoff. If spillovers are rooted in local multiplier effects,

we should see a stronger employment decline in the non-tradeable sector producing for the local

market. Finally, wages in the region decline if regional labor supply is not perfectly elastic.
7Firms in the region might also use this decline in labor demand to restructure their workforce in order to

reduce production costs. In that case, we would see a decline in employment but not necessarily in productivity.
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4 Data Sources and Empirical Strategy

4.1 Data Sources

To study the spillover effects from mass layoffs, we use unique administrative data in Germany

from 1975 to 2008. The data cover the whole population of workers covered by the social security

system. Overall, the data include information of 75% to 80% of all employed individuals in

Germany each year.8 We drop East Germany from the analysis as district boundaries changed

in East Germany over our time period. Furthermore, employment and wage structures still

differ substantially between East and West Germany.

The data contain unique identifiers for the employees and the plants they are working at.

Using the employee identifier, we are able to track the individuals’ labor market careers over

time, even if they leave the region or plant. The data comprise detailed characteristics of the

individual worker (like education and occupation) and the plant (like sector of employment and

municipality of the workplace). We can also merge information on individual unemployment

(if an individual draws unemployment benefits) and unemployment rates in the local labor

market to the main data. We define three skills groups: the low-skilled without a highschool or

vocational training, the medium-skilled with a high school degree or vocational training and the

high-skilled with a college degree. Wages are measured as daily wages and deflated to 1995 prices

using the consumer price index. As in many administrative datasets, wages are right-censored

at the highest level of earnings that are subject to social security contributions. Top-coding

is negligible for unskilled workers and those with an apprenticeship but reaches up to 30% for

university graduates.

Most importantly, we observe unique identifiers for the plant a worker is employed at. Based

on the plant identifier, we define mass layoffs and can also identify all workers who lost their

job in a mass layoff. To examing the consequences of a mass layoff for the regional economy, we

study its effects within the same administrative district (‘"Kreis"’ equivalent to NUTS-3 regions).

German districts are self-contained administrative units with about 70,000 jobs observed in our
8Note that civil servants, the self employed and military personnel are not covered by the general social security

system and are therefore not part of this dataset. We further exclude all plants from the following industries:
education, health and social work as well as private households.
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data (Lange and Zischek (2004)).9 In the robustness section, we check for spillover effects above

and beyond the district in larger commuting zones which also include the neighboring districts.

4.2 Identification of a Mass Layoff

We define a mass layoff as a reduction in plant size of at least 500 individuals for a minimum

of two consecutive years. One question that arises is how to distinguish mass layoffs from mere

changes in plant identifiers or from a breakup into multiple plants. We define a reduction in

plant size as a mass layoff only if less than 30% of the individuals leaving a plant go to one other

plant (following Hethey and Schmieder (2010)). To rule out breakup of plants into multiple

plants, we further require that at most 70% of individuals leaving the plant go to the same three

plants in the dataset. To isolate the effect of the mass layoff, we further require (a) that no

other layoffs with more than 200 individuals or more than 50% of the original layoff take place

in the year of the mass layoff or the preceeding two years; (b) that no other layoff with more

than 500 employees takes place in the four years before the mass layoff studied. And (c) that

no increase in employment bigger than the mass layoff takes place in the first two years after

the mass layoff. Finally, if there are two mass layoffs in the same region in consecutive years,

we combine them into a single event.

Because we trace regional development four years prior to the mass layoff and for at least

four years afterwards, we only include mass layoffs that occur between 1981 and 2004. Further-

more, we restrict attention to mass layoffs in the tradeable sector (which include agriculture,

mining, food industry, construction sector, producer goods, investment and durable goods as

well as consumer goods) where we think that agglomeration forces are most important. Table

1 shows some descriptive statistics about our sample of mass layoffs. Most layoffs occur in the

manufacturing sector and more than half the events occur in the years surrounding the 1993

recession. A mass layoff destroys on average 1,500 jobs reducing regional employment by a size-

able 2.3% in the displacement year. Treatment districts are more likely to be urban since there

are basically no mass layoffs in rural areas.10

9Altogether there are 326 districts in West Germany.
10Our sample of mass layoff districts also excludes the large urban centers because they often experience multiple

mass layoffs or becausre no good match could be found for the affected urban center.
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Our mass layoffs occur in relatively large plants which also pay higher wages than the average

plant in Germany.11 The individuals who lose their job because of the mass layoff are older and

more likely to be low-skilled than the average individual in the affected district or the average

employee in Germany (see Table A1 in the appendix).

4.3 Matching Treatment and Control Regions

The key econometric challenge of analyzing the consequences of a mass layoff is that districts

experiencing a mass layoff may be systematically different from other West German districts.

Districts experiencing a mass layoff might have lower productivity or less favorable workforce

characteristics, for example, than other regions even before the mass layoff. Table A2 in the

appendix indeed shows that districts with a mass layoff differ substantially from the average

West German district along many observable dimensions like industry structure, employment

or wage growth. Therefore, we cannot simply compare districts experiencing a mass layoff with

districts that do not experience a negative employment shock.

A credible identification strategy requires to find a region that is similar to the mass layoff

region in terms of its determinants of wages and employment dynamics. To identify proper

counterfactuals for the districts with a mass layoff, we use a matching procedure. Our basic

approach is very similar to the identification strategy used in the job displacement literature

(Jacobson et al. (1993); Schmieder et al. (2009), among others). The main difference is that we

match at the district level in order to analyze the spillover effects of displacement for the region

as a whole.

For the main empirical analysis, we match on employment shares in 17 broad industries,

three age (ages 16-25, 26-50 and 51-65) and education groups (low-, medium- and high-skilled)

of the workforce as well as the real wage for each of the four years prior to the mass layoff

(by including a complete set of interactions between the basic matching variables and each year

from 4 to 1 years prior to the event). We use a mahalanobis matching algorithm minimizing the

standardized Euclidean distance for treatment and control region.12

11Note that employment in a mass layoff firm is defined as all employees in the plant experiencing a mass layoff
plus additional employees in potential break-up (possibly spinoff) plants. A plant is a break-up if at least 200
displaced individuals find a job there and make up at least 50% of the worker inflow in that plant.

12Specifically, we minimize the sum of all squared distances of the matching variables in the treatment and
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We impose further restrictions on the matched region to rule out confounding factors. We

exclude districts that are from the same spatial planning region as the district experiencing the

mass layoff to avoid any indirect effect of the mass layoff on the control group (e.g. through

regional spillover effects).13 We also impose on control regions the same restrictions as for

treatment regions (see conditions (a) to (c) in the last subsection) to rule out other shocks

to the control region. Further, we only keep control districts in which regional employment

is not more than 15% above or below the treatment district in the year prior to the layoff.

This restriction ensures that control and treatment district are similar in size. To increase the

comparability of control and treatment regions further, we also drop all matches with the highest

distance in the matching variables (using a 5% trimming margin). We also restrict our analysis

to mass layoffs in the tradeable sector because we think that agglomeration forces are more

important here. Our final sample consists of 65 districts pairs in which both treatment and

control satisfy all restrictions.14

Table 2 shows that the matching procedure generates a balanced sample of treatment and

control regions in terms of observable characteristics. All variables are measured in the period

prior to the mass layoff. The only exception is the share of consumer goods which is slightly

higher in control regions; yet the difference is only borderline statistically significant and well

within the margin of statistical error. Overall, a comparison of Table 2 and Table A2 in the

appendix reveals that our matching procedure works well in eliminating observable differences

between treatment and control districts.

5 Econometric Strategy

To analyze the effects of a mass layoff, we then combine a difference-in-difference approach with

an event-study approach. Specifically, we compare labor market outcomes of workers in the
possible control regions, normalized by their variance. The distance equation for all treatment regions i and
control regions j is given by distanceij =

∑
n

∑
τ

(xinγτ−xjnγτ )2

s2
nj

, where snj is the standard deviation of variable
n in the control regions j and the γτ are indicators for each of the four years prior to the layoff. See Stuart and
Rubin (2008), for example, for additional details.

13The 326 districts in West Germany are combined into 78 spatial planning regions (‘"Raumordnungsregionen"’),
which contain an economic center and the surrounding commuting areas.

14We perform extensive sensitivity checks using alternative values for the maximum difference in regional
employment, alternative trimming margins or using only the variance of the treatment regions to scale the
distance (see the robustness section and the online appendix).
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treatment district to those in the control district in the periods after the mass layoff. Using the

sample of paired treatment and control regions, we then estimate variants of the following model:

Yrt = αr +
k−1∑
τ=−4

βτEvent
τ
r,t +

4∑
τ=k+1

γτEvent
τ
r,t + δt + θτ + εrt, (1)

where the mass layoff occurs between τ = −1 and τ = 0. Yrt denotes the outcome variable of

interest like employment or wages of displaced workers or worker flows in the affected region. We

control for level differences using district fixed effects (αr) and aggregate shocks through year

fixed effects. (δt). The event fixed effects θτ are measured relative to the period in which the

mass layoff occurred. The coefficient θ4, for example, represents the common effect in treatment

and control regions four years after the event. Including both event and year fixed effects ensures

that we only compare outcomes in the same year and in the same point in time relative to the

layoff.

The parameters of interest are the γs which trace flexibly the economic consequences of a

mass layoff on the displaced workers and the affected region over time. The coefficients reflect

the percentage change in the outcome variables between the post- and pre-event periods relative

to the control region. In the main analysis, we focus on four years prior to and four years after

the mass layoff (−4 ≤ τ ≤ 4). We return to the question of long-run effects of the mass layoff

after we present our main results.

Our identifying assumption is that plants and workers in the control regions form a valid

counterfactual for the plants and workers in the region experiencing a mass layoff. Most impor-

tantly, this assumption rules out diverging trends in wages and employment in treatment and

control regions conditional on the covariates included. A comparison between the two types of

regions in years prior to the mass layoff allows us to assess the plausibility of this assumption:

If our identification strategy is valid, treatment and control regions should experience similar

trends in economic variables prior to the mass layoff (and hence the β coefficients in equation

(1) should be close to zero and statistically insignificant prior to the event, i.e. for τ ≤ 0).
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6 Empirical Results

6.1 Direct Effects on Displaced Workers

We start out with examining the direct effect of a mass layoff on workers who got displaced in

the layoff event. These direct effects are not only interesting in their own right, but also aid in

interpreting the spillover effects on other plants and workers in the region. We would expect

strong local multiplier effects, for example, if displaced workers move away from the region, or

suffer particularly large earnings losses.

Descriptive statistics show that only 40% of the workers displaced by a mass layoff actually

find a new job within five years. Figure 1 shows that workers who got displaced in a mass

layoff between t-1 and t have much lower employment rates and wages in the following years.

Employment rates initially decline by almost 60% compared to the control region. Though there

is some recovery over time, employment is still about 40% lower even four years after the mass

layoff. The bottom panel further shows that displaced workers also suffer sustained wage losses.

Wages conditional on employment are 20% lower than in the control region and there is little

evidence that wages of displaced workers catch up over time to those in the control region.

The wage effects we find for Germany are large compared to those found in the displacement

literature (e.g. Schmieder et al. (2009) report wage losses following job displacement in Germany

during the 1982 recession of between 10-15%). As noted above, the plants experiencing a mass

layoff in our data are larger and pay higher wages than the average firm in Germany; and the

workers which get displaced are somewhat older than the workforce in the average West German

plant.15 Our sample restrictions also differ from samples of displaced workers typically analyzed

in the displacement literature. We include both men and women who are between 16 and 65

years-old while most of the literature focuses on men aged 20 to 55 with strong labor force

attachment.16 As such, it is not surprising that we find large wage losses for displaced workers.
15In addition, our sample of displaced workers is somewhat more attached to the labor market and the region

as well as less likely to be unemployed prior to the mass layoff than the average worker in the control region.
These differences are not surprising givne that we match at the regional level (and not the individual displaced
worker as in the displacement literature).

16Earnings losses are typically higher among workers with strong labor force attachment. Yet, our sample
also includes older workers above 50 who might have more difficulties finding a new job; as such, they might
suffer higher earning losses than workers under 50. Del Bono et al. (2012), for example, provide evidence that
employment and earnings losses of young women are smaller than for men. In addition, our estimation is at the
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Table 3 provides additional evidence that displaced workers suffer negative consequences in

the labor market. Mirroring the large decline in employment, displaced workers are much more

likely to be unemployed than workers in the control region. The share of unemployed declines

from 40% shortly after the layoff to about 4% four years later, in part because unemployment

benefits might have been exhausted.17 Over the same period, the share of displaced workers

who are no longer observed in the social security system increases from 21% to 33% four years

after the layoff.18.

Not only do many displaced workers stay unemployed or leave the social security system,

they are also more likely to leave the region as a whole. Employment in the local labor market

declines even more than overall employment. The reason is that displaced workers are about 8%

more likely to find employment in a different district four years after the displacement. Of those,

the vast majority (7%) leave the broader labor market region (defined by commuting zones).

Hence, displaced workers do probably not remain and commute to a new job in the broader

region, but move out of the district altogether.

We now turn to the question how mass layoffs affect the regional economy as a whole above

and beyond the displaced workers.

6.2 Spillover Effects in the Region

The large and persistent negative consequences for displaced workers documented in the last

section suggest that mass layoffs may have an impact on the regional economy as well. Lower

employment and earnings losses of displaced workers reduce the demand for goods and services

in the non-tradeable sector generating local multiplier effects. In addition, the mass layoff may

also affect other plants in the region through labor supply or additional labor demand shifts.

district level, while the displacement literature focuses on the individual worker level. If we impose the same
sample restrictions and use individual-level data instead, we find very similar effects than the previous literature.
The results are available upon request.

17Note that a person is defined as unemployed in our sample if she draws unemployment benefits. A person
receives unemployment benefits if she is registered as unemployed and eligible for unemployment benefits. Since
2005, the duration of unemployment benefits varies from six months to two years depending on how long a person
was employed (and hence, paid its unemployment insurance contribution) within the last five years preceeding
the unemployment spell. In general, a person who has worked for the one (two) out of the five years, for example,
is eligible for six (twelve) months of unemployment benefits. Workers older than 50 (58) years are eligible for 15
(24) months independent of the length of employment prior to the unemployment spell.

18Individuals are not observed in our data set either because they are out of the labor force (non-employed),
move abroad, enter the military, become a civil servant or self-employed
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Displaced workers looking for a job in other plants in the region shift labor supply outward

and put a downward pressure on local wages (unless labor supply is perfectly elastic). In the

presence of spillover effects due to agglomeration forces or local multipliers, the mass layoff

may also induce negative labor demand shocks in other plants. Hence, a negative effect on

employment in other plants in the same region is evidence for spillover effects.

Table 4 investigates how employment and wages in the region change relative to the control

region after a mass layoff. The left-hand side studies the overall effect on the region relative to

the period prior to the event (τ = −1). The right-hand side shows the indirect effect on the

region by excluding employment in the plant experiencing the mass layoff; to allow some time

for spillovers to unfold, estimates are relative to the year of the mass layoff (τ = 0). The overall

effect suggest a decline in regional employment by 1.6% in the year after the mass layoff.19 The

employment decline is highly persistent and more than doubles over time. Four years after the

mass layoff, the region has lost 3.6% of its employment, or almost 3,000 jobs.

Yet, how much does a mass layoff in the region affect other plants and workers in the region?

Excluding employment in the event firm shows that the region as a whole suffers substantial

negative consequences as well. Employment in the region declines by 0.6% more than doubling

to 1.3% over the next four years. This evidence suggests that spillover effects are important as

the affected region loses almost as many jobs through spillovers than through the initial layoff.

Only a small share of the employment decline is reflected in higher unemployment rates which

suggests that most of the adjustments to the mass layoff occurs through other channels. We

investigate those channels in more detail in the next section.

Figure 2 further illustrates the loss in employment for the regional economy. The top panel

shows the evolution of overall employment in the event and control region (predicted from the

estimates in Table 4, column (1))). The figure shows that employment declines in both treatment

and control - as most layoffs occur during economic recessions. Yet, the decline is much more

pronounced in the region experiencing the mass layoff. The bottom panel shows that a mass
19The decline is smaller than the 2.3% decline in the descriptive statistics (see Table 1) because here, employment

effects are measured relative to the control region. Since employment in the control region also declines between
the pre-event period and the post-event period, the difference-in-difference estimates are smaller than the simple
before-after comparison in the descriptive statistics.

18



layoff creates a substantial and persistent employment decline in the region as a whole and the

spillover effect (excluding event firm employment).

In contrast, we find little evidence for a persistent downward pressure on wages in the regions

with the mass layoff compared to the control regions. The absence of wage effects suggests that

the labor supply curve is very elastic. A negative demand shock induced by the layoff and

additional spillover effects on other plants in the region is then absorbed either through worker

leaving the region (outmigration) or the labor market covered by the social security system

(especially non-employment) altogether.

So far, our evidence points to substantial negative spillovers which manifest through higher

unemployment and fewer employment opportunities. Yet, in which sectors or industries are

negative spillover effects most prominent? Are spillover effects stronger for firms within the

same industry of broad sector than the plant experiencing the mass layoff? Or, do mass job

destructions cause additional job losses mostly in the non-tradable service sector, as we would

expect in the presence of local multiplier effects?

Table 5a suggests that spillover effects are much larger for plants producing in the same

industry or broad sector than the plant experiencing the mass layoff. The results for the broad

sector suggest that there is a 3% employment decline in the same sector which grows to over 6%

four years after the layoff. Results for the same industry are initially smaller than for the same

sector. A possible explanation is that more displaced workers look for jobs in the same industry

and region; this positive labor supply effect would work against finding an overall negative

employment effect within the same industry. While the same industry effects also become larger

over time, they are typically statistically not significant. The reduced precision of our estimates

emerges because treatment regions often have few (if any) plants within the same two-digit

industry than the event plant.

Local multiplier effects could be an additional channel how mass layoffs in the tradeable

create negative spillover effects in the local labor market. Local multiplier effects mostly affect

the non-tradeable sector and should be most pronounced if displaced workers have less income

available or leave the region altogether. The evidence (on the right-hand side of Table 5a)

suggest however, that local multiplier effects through declining consumer demand are not the
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primary source of spillover effects.

In sharp contrast, there are sizeable spillovers to the tradeable sector, especially if compared

to the inital size of the mass layoff. Employment declines by almost 3% in plants (other than

the event plant) within the tradeable sector, which is, in percentage terms, more than twice as

large as the indirect effect on the region as a whole. Hence, spillover effects seem to work mostly

through agglomeration forces within the same sector and industry, and among firms producing

for the national and international market.

Table 5a also helps to address concerns that the estimates in Table 4 merely reflect a region-

specific demand shock where the mass layoff we study is just one event among others occurring

in the region. There are several reasons why a district-specific shock does not explain our

results. First, we restrict our sample to mass layoffs in the tradable sector in which firms

produce goods for the national or international market. Hence, firms should not depend on

local demand conditions. Furthermore, Table 5a shows that spillover effects are much larger for

firms producing in the same industry and broad sector. This result seems inconsistent with a

regional labor demand shocks, such as a natural disaster or a sudden change in regional in- or

outflows of workers, that affect all firms in the region in a similar way.

Spillover effects might not only be larger in neighboring industries and sectors; they might

also depend on the thickness of the local labor market or degree of urbanization more generally.

Here, we use a differences-in-differences approach by collapsing the post-event period into a

single coefficient. The first specification in Table 5b shows the baseline result for the overall

spillover effect on employment in the post-event period. We then measure economic density in

two ways: the first one uses (log) employment density; the second measure defines a district

as urban if it contains a city with a population above 100,000 or has a population density

over 300,000 per square kilometer.20 Both measures tell a very similar story: spillover effects

on regional employment are stronger in dense or urban areas.21 Table 5b provides some first
20The results are not specific to these particular measures. We find very similar results if we distinguish between

agglomeration centers (population above 300,000 or population density of 300,000 per square kilometer), urban
centers (population above 100,000 or population density of 100,000 per square kilometer) and rural districts; or,
if we allow for separate effects by quartiles of employment density. In all cases, negative employment spillovers
are more pronounced in economically dense areas.

21One might be worried that some unobserved factor correlated both with employment and employment density
accounts for these results. Note however, that omitted factors, like natural advantages, shared amenities or other
productivity-enhancing factors are likely to be higher in dense areas and also increase regional employment (see,
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support for the idea that the negative spillover effects we find cannot be explained by thick labor

markets alone. Since urban or denser areas have thicker labor markets, employment declines

should be less pronounced because displaced workers have more options available for finding a

new job in densely populated areas; and firms have more options to fill a vacancy there.22

6.3 Regional Effect or Worker Effect?

Even if mass job destructions lead to a substantial decline in employment in the local economy,

spillover effects may be small at the national level. The reason is that one region’s losses may be

another region’s gains. If the overall decline in regional employment following a mass layoff is

fully compensated by outflows of workers looking for a job elsewhere, for example, the loss of the

treatment region is offset by employment gains in other regions. The economy as a whole would

then adjust to the mass layoff simply by reallocating labor across regions. In that case, there

would be little reason for the national government to intervene in the adjustment process.23

Table 6 studies more closely how regional economies adjust to a mass layoff. The depen-

dent variables are inflows and outflows relative to regional employment (including the displaced

workers) just prior to the mass layoff (in τ = −1). The job flows suggest that outflows play a

minor role in adjusting to the employment shock. There is no evidence of increased outflows

into other districts though outflows into unemployment and non-employment/unobserved are

for example, Ciccone and Hall (1996)). Therefore, omitted factors would bias us in the direction of finding a
positive effect, not a negative effect as in Table 5b.

22To shed more light on the precise nature of these spillover effects, we are currently investigating whether
spillovers are stronger for firms that are "‘closer"’ to the industry of the plant experiencing the mass layoff. Here,
there are potentially two opposing effects. On the one hand, the negative agglomeration effect should be larger
for close than for distant industries (the "demand effect"). On the other hand, workers who were displaced by the
mass layoff may first seek employment in close industries (for instance because the loss in specific skills is smaller
in these industries). As a result, close industries should experience a larger positive labor supply shock after the
mass layoff than other, more distant industries in the local labor market (the "supply effect"). For the empirical
analysis, we use three alternative measures of closeness (see Greenstone et al. (2010) for a similar approach).
The first one defines two industries as close if they draw on the same labor pool, for example, because both
industries require or train workers in similar skills. Specifically, we use the share of workers moving from or to the
industry of the event plant to any other industry (defined at the 2-digit level) in the years prior to the mass layoff
in our data. As a second measure, we look at vertical relationships between industries (input-output linkages).
Our third measure investigates whether industries draw on the same knowledge in the production process (using
patent citation patterns between industries). So far, we find little evidence that industries with a joint labor pool
or stronger input-output linkages are more negatively affected by the mass layoff than other industries.

23In principle, a similar argument would apply to wages. With an upward sloping labor supply curve, wage
declines in the affected region would be offset by wage increases in regions receiving displaced workers from the
event region. However, we find few indirect wage effects neither in the region experiencing the layoff nor in other
regions. Therefore, government interventions also cannot be justified based on arguments of declining wages or
regional equity considerations.
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somewhat higher in the first couple of years after the layoff.

In contrast, most of the adjustment comes from reduced inflows into regions experiencing a

mass layoff. The biggest adjustment occurs through reduced flows from other districts into the

event district; in addition, there are also reduced outflows from unemployment and unobserved

state (which includes non-employment) as well as fewer labor market entrants working in the

affected region. Overall, these results suggest that mass layoffs disrupt worker flows - especially

reducing the arrival of new workers in the region experiencing the layoff.

Does the disruption of regional job flows also imply that workers who were employed in the

event region around the time of the mass layoff suffer negative consequences? Spillover effects at

the individual level may differ from those at the local labor market level for two reasons. First,

workers may move away from the local labor market and find comparable jobs in other regions.

Second, job opportunities could improve again for workers in the event region if workers from

other local labor markets no longer move into the region hit by a mass layoff. To answer this

question, we shift the analysis from the local labor market to the individual level. Here, we

sample all workers who at the time of the mass layoff were employed or looking for a job in the

region of the layoff. We restrict attention to attached workers who were employed in the region

in the three years prior to the layoff. We then follow these workers throughout their career, even

if they leave the labor force or no longer reside in the event region.

Table 7 shows results for attached workers (who have been employed in the region in the

three years prior to the mass layoff). Workers with a strong attachment to the labor force are

less likely to be employed in the event district (by 1.4%, see column (7)) after the mass layoff.

Instead, the are more likely to be unemployed (by 0.6%, see column (6)) and more likely to

work in a different district (by 0.8%, see column (8)). Hence, workers in the region seem to

adjust to negative spillover effects primarily by moving out of the event region and finding a job

elsewhere.

Since workers can search for jobs in many different local labor markets (or even a national

labor market), their employment prospects are unlikely to be hampered much by the events in

one particular local labor market. Hence, workers employed in the region (but not the event

firm) are harmed much less by a mass layoff than the regional economy as a whole. As such,
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the consequences of massive job destruction are geographically bounded and, due to geographic

mobility, have small aggregate effects on workers not directly affected by the layoff.

7 Additional Results and Robustness Checks

7.1 Longer-Run Effects of Mass Layoffs

Our results indicate substantial spillover effects: regions hit by a mass layoff in terms have lower

employment, higher unemployment and lower inflows from other regions. To evaluate the po-

tential consequences for regional economic development and arguments for regional government

interventions, it is important to know whether these spillover effects are transitory and hence

die out after a few years; or, whether a mass layoff may threaten a region’s economic welfare in

the long-run as well. To study these long-run effects, we reestimate equation (1) including sep-

arate coefficients for up to ten years after the mass layoff. The sample now consists of 55 events

and their respective control region as we have to drop mass layoffs after 1998. The identifying

assumption is that there are no differential employment trends in the treatment and control

region conditional on our covariates in the ten years following the mass layoff.

Table 9 shows the long-run effects of a mass layoff on the regional economy. As before,

the dependent variable is log employment in the region. Overall, we find that the spillover

effects are highly persistent and even accumulate over time. A decade after the mass layoff, the

region has lost 5.8% of its employment or about 4,700 jobs - much more than the initial mass

layoff. Spillover effects on other firms in the region are around 2% though estimates become

increasingly noisy over time. Focusing on differences across firms, we find the largest negative

spillovers in the tradeable sector (a decline of almost 6.8%) and especially for firms producing

in the same sector as the event plant (a decline of almost 13.5% over a ten years period). The

longer time period further reveals that spillover effects also lower employment (by about 5.6%)

in firms producing in a different sector than the event plant.24

Figure 5 further illustrates the a mass layoff has long-term employment consequences for the

regional economy, especially for firms in the tradeable sector and above all, firms in the same
24The effect on plants in a different sector becomes statistically significant seven years after the layoff.
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sector than the plant experiencing the mass layoff.

7.2 Heterogeneity of Regional Effects by Worker Skill and Age

The size and permanent nature of spillover effects on the regional economy raise the question

whether certain groups of workers are more negatively affected than others. In particular, are

less-skilled workers or older workers more likely to suffer from the negative spillovers of a mass

layoff? Table A3 in the appendix shows regional employment spillovers (employment excluding

the event firm) by skill and age groups. Effects seem to be similar to the overall effect (in Table

4) for low- and medium-skilled workers. Spillover effects are somewhat larger for the high-skilled

but, due to relatively small shares in each region, also noisier. Interestingly, negative spillovers

are also stronger for very young workers (below age 25) but basically absent for older workers

(above age 50).25

We see a very similar pattern if we study job flows into and out of the region (see Table

A4). A region hit by a mass layoff receives fewer high-skilled and young workers (see Table A4,

columns (6) and (8)). A region then not only suffers permanent job losses but also attracts

fewer young workers and less human capital. If we follow attached workers who were employed

in the region prior to the layoff however, the picture is more nuanced. It is mostly the low-skilled

workers who respond to worse job opportunities by finding employment outside the region (see

Table A5). The medium-skilled adjust either by moving into unemployment or by finding a job

elsewhere. The high-skilled seem to adjust to negative spillover effects through unemployment

(though the coefficients are not statistically significant). Both young and prime-aged workers

respond to the worsening job opportunities in the region by looking (and finding) jobs elsewhere.

As before, we find basically no effect for older workers (see Table A6).

7.3 Further Robustness Checks

Lastly, we probe the validity of our estimation approach to alternative specifications. Our main

analysis matches events and control regions at the district level (see Figure A1 for a map of
25There are several explanations for the absence of an effect on older workers. If firm- or job-specific human

capital is important, firms prefer to fire young workers with low tenure in the job or firm ("‘last in, first out"’). It
is also likely that job protection legislation protects older worker with high tenure from being fired.
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West German districts). Yet, if many workers commute across district boundaries on a daily

basis, a district might be too small a unit to define the appropriate local labor market. To check

whether our results are robust to the spatial definition of a local labor market, we rerun the

analysis using commuting zones instead. Commuting zones combine districts that are connected

via commuting flows. After applying the same restrictions as in the main analysis, we are left

with 43 commuting zones with a mass layoff and their respective control regions.

Overall, the estimates in Table 9 are similar to the district level; if anything, the spillover

effects are actually somewhat stronger than on the district level. Employment (net of the event

firm) in the commuting zone declines by a sizeable 4.2% four years after the initial mass layoff.

Employment within the same sector is even 10% lower and there is also a small effect (of 2.1%)

in the non-tradeable sector suggesting a multiplier effect for the broader region (beyond the

affected district). Table 9 also tests whether districts adjacent to the broader local labor market

(defined by the larger commuting zone) are affected by a mass layoff. If mass layoffs have

spillover effects due to agglomeration forces and commuting areas are self-contained local labor

markets, most adjustment should occur within the affected commuting zone. As a consequence,

we should see few if any negative effects on neighboring districts outside the commuting zone.

Columns (2) and (3) confirm that there are few employment effects in districts bordering on

the commuting zone hit by a mass layoff. Again, this supports the view that negative spillover

effects of mass layoff are constained to the local labor market but have little negative effects on

the economy as a whole.

Finally, we test whether our results are robust to alternative choices for matching regions. As

outlined above, our matching approach imposes that control districts cannot have employment

more than 15% above or below the treatment district in the year prior to the layoff. We also drop

all matches with the highest distance in the matching variables (using a 5% trimming margin).

Further, we use the variance of both event and control regions to scale the distance between

treatment and control. Finally, out matching variables are industry, age and skill shares as well

as the wage, all interacted with year dummies. Table A7 reports results for regional spillover

effects (employment excluding the event firm) for alternative choices for each variable.

The first column repeats the baseline result from Table 4, column (4). Column (2) and

25



(3) allow a difference of 10% and 20% in event and control region employment prior to the

mass layoff. The results for a more restrictive deviation of 10% are very similar to the baseline.

Allowing for larger deviations in employment results in smaller effects possibly because of some

differential trend already prior to the mass layoff. We next restrict the sample further by

dropping the 10% worst matches. Column (4) shows that this has little effect on the spillover

effect. Using the variance of the treatment region (rather than both the treatment and control

region) also yields very similar effects (column (5)). In the last column, we match on industry

shares interacted with year dummies only; again, we find similar results than in the baseline.

Overall, our results are very robust to alternative definitions of a local labor market and to

modelling choices for finding a proper match for the mass layoff regions.

8 Discussion and Conclusion

... to come ... Lessons: Our results are also informative for the literature on the individual

effects of job displacement on earnings and future employment. The event study approach in

this literature compares the outcomes of exogenously displaced workers to the outcomes of a

group of non-displaced workers, often within the same region (as geographical areas are often

used as a matching variable). In the case of spillover effects of job displacements on other workers

in the region, the identifying assumption that the control group is unaffected by the treatment

(displacemebt) would be invalid. Our analysis suggests instead that workers in the region are

not much affected - while the regional economy indeed suffers from a mass layoff.
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Total Number of Events (by Plant) 70 Total Number of Events (by District) 62

Number of Events by Industry (of plant): Characteristics of Event Regions:

      Manufacturing of capital/consumer goods 43 Average Employment in Region 81,421

      Manufacturing of industrial goods 12 Unemployment Rate 0.061

      Energy and Mining 10       Share of Urban Regions 0.600

      Manufacturing of consumer products 4 Share of Low Skilled in Region 0.212

      Construction 1 Share of Medium Skilled in Region 0.719

Share of High Skilled in Region 0.070

Layoffs: Share Aged 16-25 in Region 0.207

       Average Size of Layoff 1,545 Share Aged 26-50 in Region 0.618

      Average Share of Total Employment 0.023 Share Aged 50-65 in Region 0.175

Average Daily Wage in Region Prior to Displacement 72.38

Characteristics of Affected Firms: 

Firm Size 7,596 Number of Events by Period: 

Average Wage 93.54       1981-1988 17

     1989-1996 36

Characteristics of Laid-Off Workers:       1997-2004 9

     Low Skilled Worker 0.249

      Medium Skilled Worker 0.692

      High Skilled Worker 0.059

      Age 16-25 0.208

      Age 26-50 0.394

      Age 50-65 0.398

      Average Daily Wage Prior to Displacement 84.49

Table 1: Characteristics of Mass Layoff Sample

Notes : A mass layoff is defined as a reduction in firm size of at least 500 individuals and lasting at least two consecutive years accounting for changes in firm id and spin-offs. We impose a

number of additional restrictions to make sure no other sizeable event occurred prior to the actual layoff (see main text for details). The number of events by district is smaller than the

number of events by plant because multiple events in different plants might occur within the same district (which we count as a single event in that district). Urban districts are districts with

a population above 100,000 or a population density above 300,000 per square kilometer. Wages are daily wages in EUR adjusted to 1995 prices. Low-skilled individuals are those without a

high school or vocational degree, the medium-skilled are those with high school degree or vocational degree and the high-skilled are those with a college degree. 



Mass Layoff Control Difference 
Region Region

Employment 81,421.092*** 78,652.077*** -2,769.015
(5,785.735) (5,906.579) (8,268.156)

Employment Growth (over last 5 years) 0.039*** 0.055*** 0.016
(0.008) (0.010) (0.013)

Unemployment 0.061*** 0.056*** -0.005
(0.004) (0.005) (0.007)

Unemployment Growth (over last 5 years) 0.012*** 0.012*** 0.000
(0.003) (0.003) (0.004)

Share Urban Regions 0.597*** 0.581*** -0.016
(0.070) (0.084) (0.110)

Wage 72.380*** 69.569*** -2.811
(1.418) (1.262) (1.898)

Wage Growth (over last 5 years) 0.075*** 0.077*** 0.002
(0.005) (0.006) (0.007)

Low Skilled 0.212*** 0.221*** 0.010
(0.008) (0.009) (0.012)

Medium Skilled 0.719*** 0.715*** -0.004
(0.006) (0.007) (0.009)

High Skilled 0.070*** 0.064*** -0.005
(0.004) (0.004) (0.006)

Age 16-25 0.207*** 0.214*** 0.007
(0.006) (0.007) (0.009)

Age 26-50 0.618*** 0.613*** -0.006
(0.005) (0.007) (0.009)

Age 50-65 0.175*** 0.173*** -0.001
(0.003) (0.003) (0.004)

[1] Agriculture and Fishing 0.006*** 0.006*** 0.001
(0.000) (0.001) (0.001)

[2] Energy and Mining 0.033*** 0.023*** -0.010
(0.007) (0.007) (0.010)

[3] Food 0.028*** 0.031*** 0.004
(0.001) (0.003) (0.003)

[4] Consumer Goods 0.050*** 0.066*** 0.016*
(0.006) (0.006) (0.008)

[5] Producer Goods 0.095*** 0.095*** -0.000
(0.012) (0.008) (0.014)

[6] Investment Goods 0.243*** 0.229*** -0.015
(0.018) (0.016) (0.024)

[7] Construction 0.065*** 0.068*** 0.003
(0.003) (0.003) (0.004)

[8] Retail Trade 0.145*** 0.145*** -0.000
(0.005) (0.005) (0.007)

[9] Transport and Communications 0.043*** 0.043*** 0.000
(0.003) (0.003) (0.004)

[10] Finance and Insurance 0.031*** 0.031*** 0.000
(0.003) (0.002) (0.004)

[11] Hotel and Restaurant Industry 0.016*** 0.018*** 0.002
(0.001) (0.001) (0.001)

[12] Educational Services 0.026*** 0.029*** 0.003
(0.003) (0.004) (0.005)

[13]  Health, Veterinary and Social Services 0.068*** 0.068*** 0.000
(0.003) (0.004) (0.005)

[14] Corporate Services 0.046*** 0.042*** -0.004
(0.004) (0.003) (0.005)

[15] Other Services 0.029*** 0.029*** -0.000
(0.002) (0.002) (0.003)

Observations 62 62 124

Table 2: Summary Statistics of Mass Layoff and Control Regions 

Notes: Column (1) reports means in event districts, column (2) means in the control districts. All level variables are measured

in the pre-event period (t-1) while growth variables are measured from from t-6 to t-1. Observations are weighted by district

employment in the pre-event period (t-1). Low-skilled individuals are those without a high school or vocational degree, the

medium-skilled have either a high school degree or vocational training and the high-skilled have a college degree. Wages are

real daily wages in EUR (at 1995 prices). Standard errors are clustered at the district level. Column (3) reports the difference

between the event and control region and whether a t-test of differences in means is significant. Significance levels: 1% ***,

5% ** and 10% *.



Employment Unemployment Unobserved Employment Employment Daily Wages 

(incl. Nonemployed) in Same District in Different District (in logs)

(1) (2) (3) (4) (5) (6)

Event Region (t-4) 0.063*** -0.016*** -0.063*** 0.080*** -0.017 0.008

(0.017) (0.003) (0.016) (0.025) (0.012) (0.014)

Event Region (t-3) 0.055*** -0.015*** -0.053*** 0.064*** -0.009 -0.006

(0.011) (0.003) (0.010) (0.019) (0.010) (0.010)

Event Region (t-2) 0.027*** -0.012*** -0.024*** 0.028** -0.001 0.005

(0.006) (0.003) (0.004) (0.013) (0.009) (0.007)

Event Region (t-1)

Event Region (event year) -0.606*** 0.394*** 0.210*** -0.714*** 0.109*** -0.133***

(0.033) (0.042) (0.030) (0.012) (0.026) (0.034)

Event Region (t+1) -0.515*** 0.322*** 0.188*** -0.621*** 0.106*** -0.197***

(0.034) (0.040) (0.028) (0.014) (0.027) (0.040)

Event Region (t+2) -0.455*** 0.220*** 0.226*** -0.552*** 0.097*** -0.201***

(0.033) (0.032) (0.027) (0.013) (0.027) (0.038)

Event Region (t+3) -0.417*** 0.112*** 0.293*** -0.506*** 0.088*** -0.197***

(0.032) (0.015) (0.030) (0.013) (0.026) (0.039)

Event Region (t+4) -0.384*** 0.042*** 0.330*** -0.464*** 0.080*** -0.194***

(0.031) (0.010) (0.033) (0.013) (0.026) (0.039)

Time since/to Event FE Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

R Squared 0.97 0.89 0.95 0.98 0.90 0.98

Observations 1,116 1,116 1,116 1,116 1,116 1,116

Table 3: Direct Effect of Mass Layoff on Displaced Workers 

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t, the event year. All observations are measured at the district level. The dependent variables in columns (1) to

(5) are shares engaged in the activity shown in the top row relative to the number of displaced workers in event districts and relative to employment in (t-1) in control districts; the dependent variable in column (6)

is the average log daily wage (base year 1995). Event regions are weighted by displaced individuals in the pre-event period, control regions by district employment in the pre-event period. We exclude displaced

workers who work in the same firm two periods after the layoff (to account for recalls); or, if at least 100 workers move together to another firm (to account for spin-offs). Standard errors are clustered at the

district level. Significance levels: 1% ***, 5% ** and 10% *. 



Employment Unemployment Daily Wages Employment Unemployment Daily Wages

(1) (2) (3) (4) (5) (6)

Event Region (t-4) 0.004 0.002* 0.001 0.001 0.003 -0.001

(0.005) (0.001) (0.002) (0.008) (0.002) (0.003)

Event Region (t-3) 0.000 0.002 0.001 -0.003 0.002 -0.001

(0.004) (0.001) (0.002) (0.007) (0.002) (0.002)

Event Region (t-2) 0.001 0.000 0.001 -0.002 0.000 0.000

(0.003) (0.001) (0.001) (0.005) (0.002) (0.002)

Event Region (t-1) -0.002 0.000 -0.001

(0.004) (0.001) (0.002)

Event Region (event year) -0.016*** 0.004*** -0.005**

(0.004) (0.001) (0.002)

Event Region (t+1) -0.024*** 0.006*** -0.005 -0.006* 0.002** 0.000

(0.005) (0.002) (0.003) (0.003) (0.001) (0.001)

Event Region (t+2) -0.029*** 0.005*** -0.003 -0.008* 0.003** 0.001

(0.006) (0.002) (0.003) (0.004) (0.001) (0.002)

Event Region (t+3) -0.033*** 0.005** -0.003 -0.010** 0.003* 0.001

(0.007) (0.002) (0.003) (0.005) (0.002) (0.002)

Event Region (t+4) -0.037*** 0.005** -0.001 -0.013** 0.005** 0.001

(0.008) (0.002) (0.004) (0.006) (0.002) (0.003)

Time since/to Event FE Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

R Squared 0.998 0.968 0.991 0.936 0.969 0.993

Observations 1,116 1,116 1,116 1,116 1,116 1,116

Local Labor Market (excluding event firm)Local Labor Market

Table 4: Effects of Mass Layoff on Local Labor Markets

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t. All observations are measured at the district level. Columns (1)-(3) show results

for the region as a whole, while columns (4)-(6) focus on the spillover effects by excluding the event firm. The dependent variables are log employment in columns (1) and (4),

unemployment rates in columns (2) and (5) and average log daily wages (in EUR at 1995 prices) in columns (3) and (6). Observations are weighted by district employment in the pre-

event period. For columns (1)-(3), the base period is t-1; for columns (4)-(6) t, the event year. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and

10% *. 



Same Industry Same Sector Different Sector Tradeable Nontradeable 

(2-digit level) Goods Goods

Log Employment (1) (3) (4)

Event Region (t-4) 0.042 0.023 0 0.008 0.001

(0.056) (0.025) (0.012) (0.012) (0.008)

Event Region (t-3) -0.005 0.006 0.002 0.004 -0.003

(0.034) (0.024) (0.011) (0.010) (0.007)

Event Region (t-2) -0.016 0.005 0.002 0.000 0.005

(0.030) (0.022) (0.009) (0.008) (0.006)

Event Region (t-1) -0.015 0.004 0 -0.002 0.003

(0.024) (0.019) (0.006) (0.006) (0.004)

Event Region (event year)

Event Region (t+1) -0.019 -0.030** -0.004 -0.011** -0.005*

(0.022) (0.015) (0.005) (0.006) (0.003)

Event Region (t+2) -0.033 -0.040** -0.006 -0.016** -0.007

(0.026) (0.018) (0.007) (0.007) (0.005)

Event Region (t+3) -0.049 -0.049** -0.009 -0.020*** -0.011*

(0.036) (0.019) (0.009) (0.008) (0.006)

Event Region (t+4) -0.087* -0.064*** -0.014 -0.029*** -0.012

(0.046) (0.021) (0.011) (0.010) (0.007)

Time since/to Event FE Yes Yes Yes

Same Industry x Time FE Yes No No

Same Sector x Time FE No No No

Event Region x Time FE Yes No No

Region FE No Yes Yes

Region x Industry FE Yes No No

Year FE Yes Yes Yes

R Squared 0.988 0.34 0.318

Observations 25,722 7,812 10,044

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t. Estimation is at the industry (two-digit) x district level in columns (1) and (2) and on

sector (17 broad sectors) x district level in columns (3) and (4). In columns (1) and (2), we restrict attention to industries (sectors) producing tradeable goods (agriculture, mining, food

industry, construction sector, producer goods, investment and durable goods as well as consumer goods). Non-tradeables in column (4) in contrast include service industries such as

transportation, telecommunications, hotel and restaurant industry, education, health and social services. Dependent variables are log employment of the respective estimation level.

Observations are weighted by employment of the respective estimation level in the pre-event period. The event region x time fixed effect is excluded for the industry (sector) in which the

event takes place to avoid collinearity. Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *.

0.988

25,722

Yes

No

Yes

Yes

Table 5a: Spillover Effects in Local Labor Markets by Industries

(7 broad sectors in tradeables)

(2)

Yes

No

Yes



Overall Effect Area Density Urban vs. Rural Districts

(1) (2) (3)

Overall Post-Event Effect -0.008

(0.007)

Post-Event Effect*Log Employment Density -0.002**

(0.001)

Post-Event Effect in Urban Districts -0.016**

(0.008)

Post-Event Effect in Rural Districts 0.014

(0.011)

Time since/to Event FE Yes Yes Yes

Region FE Yes Yes Yes

Year FE Yes Yes Yes

R Squared 0.998 0.998 0.998

Observations 1,116 1,116 1,116

Table 5b: Spillover Effects in Local Labor Markets by Density

Notes : The table reports estimates of equation (2) with the mass layoff taking place between t-1 and t. The coefficient of interest in column (1) is the

interaction effect between the event region and the post-event period (t+1 to t+4); in column (2) a triple interaction between the event region, the post-

event period and a measure of area density. In column (3), separate estimates of the interaction effect between event region and post-event period (t+1 to

t+4) are reported for urban districts (defined as cities with a population above 100,000 or districts with a population density above 300,000 per square

kilometer) and rural districts (all other districts). Observations are at the district level. The dependent variable is log employment (excluding employment in

the event firm). Observations are weighted by district employment in the pre-event period. Standard errors are clustered at the district level. Significance

levels: 1% ***, 5% ** and 10% *.



Total Outflows Total Inflows Labor Market

Other Districts Unemp./ Unobs. Other Districts Unemp./ Unobs. Entry

(1) (2) (3) (3) (4) (5) (6)

Event Region (t-4) 0.005 0.002 0.003 0.003 -0.005 0.001 0.000

(0.005) (0.002) (0.003) (0.007) (0.003) (0.002) (0.001)

Event Region (t-3) 0.001 0.001 0.001 0.000 -0.003 0.001 0.000

(0.004) (0.002) (0.002) (0.004) (0.002) (0.001) (0.001)

Event Region (t-2) -0.001 0.000 0.000 0.002 0.000 0.000 0.000

(0.002) (0.001) (0.001) (0.002) (0.001) (0.000) (0.000)

Event Region (t-1)

Event Region (event year) 0.008 0.003 0.005** -0.007 -0.004 -0.001* 0.000

(0.007) (0.002) (0.002) (0.006) (0.002) (0.001) (0.000)

Event Region (t+1) 0.009 0.003 0.007** -0.013** -0.008*** -0.003*** 0.000

(0.007) (0.003) (0.003) (0.006) (0.003) (0.001) (0.001)

Event Region (t+2) 0.009 0.003 0.007** -0.018*** -0.011*** -0.004*** -0.001

(0.007) (0.003) (0.003) (0.006) (0.004) (0.002) (0.001)

Event Region (t+3) 0.007 0.002 0.006 -0.022*** -0.014*** -0.006*** -0.002*

(0.008) (0.003) (0.004) (0.008) (0.004) (0.002) (0.001)

Event Region (t+4) 0.005 0.001 0.006 -0.028*** -0.017*** -0.008*** -0.003**

(0.010) (0.004) (0.005) (0.009) (0.005) (0.002) (0.001)

Time since/to Event FE Yes Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes

R Squared 0.751 0.818 0.759 0.697 0.841 0.914 0.975

Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116

Table 6: Effect of Mass Layoff on Job and Employment Flows 

Outflows to Inflows from 

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t. All observations are measured at the district level. The dependent variables in all columns are shares of the flows

reported in the top row relative to district employment in t-1. Observations are weighted by district employment in the pre-event period (t-1). Standard errors are clustered at the district level. Significance levels: 1%

***, 5% ** and 10% *. 



Employment Unemployment Employment Employment Employment Unemployment Employment Employment 

Same District Different District Same District Different District

(1) (2) (3) (4) (5) (6) (7) (8)

Event Region (t-4) 0.003 0.001 0.002 0.000 -0.002 0.001 -0.001 -0.001

(0.002) (0.002) (0.003) (0.003) (0.003) (0.002) (0.004) (0.002)

Event Region (t-3) 0.000 0.000 0.000 0.000 0.000 -0.001 0.003 -0.003*

(0.002) (0.002) (0.002) (0.001) (0.003) (0.002) (0.004) (0.002)

Event Region (t-2) 0.001 0.000 0.000 0.000 0.000 -0.001 0.004 -0.003**

(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.003) (0.002)

Event Region (t-1) 0.000 -0.001 0.004 -0.004**

(0.002) (0.002) (0.003) (0.002)

Event Region (event year) -0.004 0.007*** -0.007** 0.003

(0.003) (0.002) (0.004) (0.002)

Event Region (t+1) -0.006** 0.009*** -0.011** 0.004 -0.003 0.002* -0.006** 0.002**

(0.003) (0.003) (0.004) (0.003) (0.002) (0.001) (0.002) (0.001)

Event Region (t+2) -0.006** 0.009*** -0.011** 0.005 -0.004* 0.003* -0.008** 0.004**

(0.003) (0.003) (0.005) (0.003) (0.002) (0.002) (0.003) (0.002)

Event Region (t+3) -0.005* 0.009*** -0.011** 0.006 -0.005* 0.005** -0.011*** 0.006**

(0.003) (0.003) (0.005) (0.004) (0.003) (0.002) (0.004) (0.002)

Event Region (t+4) -0.005 0.009*** -0.012* 0.007* -0.006** 0.006** -0.014*** 0.008***

(0.003) (0.003) (0.006) (0.004) (0.003) (0.002) (0.004) (0.003)

Time since/to Event FE Yes Yes Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes

R Squared 0.994 0.949 0.99 0.934 0.994 0.959 0.992 0.951

Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t. All observations are at the district level. The estimation is restricted to attached workers, i.e. those working in the event or control

districts from at least (t-3) to (t-1). Columns (1)-(4) include all attached workers, while columns (5)-(8) focus on the spillover effect by excluding all attached workers from the event firm. The dependent variables in columns (1) to (5) are

shares in the activity reported in the top row scaled by district employment of attached workers in (t-1); the dependent variable in column (6) is average log daily wages (in EUR at 1995 prices). Observations are weighted by district

employment  of attached workers in the pre-event period. Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *. 

Table 7: Effect of Mass Layoff on Attached Workers in the Region

All Attached Workers in Region Attached Workers (excluding workers at event firm in t-1)



Same Industry Same Sector Different Sector Tradeable Nontradeable 

overall excl. event firm (2-digit level) Goods Goods

Employment (1) (2) (3) (5) (6)

Event Region (t-4) 0.004 0.001 0.016 0.013 -0.001 0.005 0.002

(0.006) (0.009) (0.056) (0.026) (0.013) (0.012) (0.009)

Event Region (t-3) 0.000 -0.004 -0.026 -0.003 0.002 0.002 -0.003

(0.004) (0.007) (0.033) (0.024) (0.011) (0.011) (0.008)

Event Region (t-2) 0.000 -0.003 -0.035 -0.002 0.002 -0.002 0.005

(0.003) (0.005) (0.030) (0.023) (0.009) (0.009) (0.006)

Event Region (t-1) -0.002 -0.030 -0.001 0.001 -0.003 0.003

(0.004) (0.024) (0.020) (0.006) (0.007) (0.005)

Event Region (event year) -0.016***

(0.004)

Event Region (t+1) -0.024*** -0.006* -0.021 -0.033** -0.004 -0.012* -0.004

(0.006) (0.003) (0.021) (0.016) (0.006) (0.006) (0.003)

Event Region (t+2) -0.028*** -0.007 -0.032 -0.042** -0.006 -0.017** -0.005

(0.007) (0.004) (0.027) (0.019) (0.008) (0.007) (0.005)

Event Region (t+3) -0.031*** -0.009* -0.041 -0.050** -0.008 -0.020** -0.009

(0.008) (0.005) (0.038) (0.020) (0.010) (0.008) (0.006)

Event Region (t+4) -0.035*** -0.012* -0.080* -0.064*** -0.012 -0.028** -0.01

(0.008) (0.007) (0.048) (0.022) (0.012) (0.011) (0.008)

Event Region (t+5) -0.039*** -0.012 -0.073 -0.063** -0.013 -0.030** -0.012

(0.010) (0.008) (0.052) (0.024) (0.013) (0.013) (0.010)

Event Region (t+6) -0.044*** -0.016 -0.076 -0.066** -0.035 -0.043** -0.01

(0.012) (0.010) (0.057) (0.032) (0.022) (0.018) (0.012)

Event Region (t+7) -0.048*** -0.017 -0.064 -0.072* -0.046* -0.048** -0.012

(0.013) (0.012) (0.065) (0.037) (0.025) (0.021) (0.013)

Event Region (t+8) -0.053*** -0.019 -0.072 -0.084** -0.053* -0.052** -0.014

(0.014) (0.013) (0.068) (0.040) (0.028) (0.023) (0.015)

Event Region (t+9) -0.053*** -0.017 -0.078 -0.090** -0.048* -0.056** -0.014

(0.016) (0.014) (0.097) (0.043) (0.029) (0.025) (0.017)

Event Region (t+10) -0.058*** -0.02 -0.256 -0.135* -0.056* -0.068** -0.017

(0.017) (0.016) (0.243) (0.070) (0.033) (0.028) (0.018)

Time since/to Event FE Yes Yes Yes Yes Yes

Same Industry x Time FE No No Yes No No

Same Sector x Time FE No No No No No

Event Region x Time FE No No Yes No No

Region FE Yes Yes No Yes Yes

Region x Industry FE No No Yes No No

Year FE Yes Yes Yes Yes Yes

R Squared 0.994 0.994 0.971 0.346 0.306

Observations 1,650 1,650 37897 11,550 14,850

Notes : The table reports estimates of equation (1) for an extended post-even period (up to t+10) with the mass layoff taking place between t-1 and t. Estimation is on district level in columns (1) and (2), on the industry

(two digit) x district level in columns (3) and (4), on sector (17 broad sectors) x district level in columns (5)-(7). Estimations in columns (3) to (5) include observations in industries or sectors producing tradeable goods only

(excluding all service industries, such as transportation, telecommunications, hotel and restaurant industry, education, health and social services). The dependent variable is log employment at the respective estimation

level. Column (1) estimates the employment effect for the district as a whole, while columns (2) -(6) focus on the spillover effect (excluding employment in the event firm). Observations are weighted by employment at the

respective estimation level in the pre-event period. The event region x time fixed effect is excluded for the industry (sector) in which the event takes place to avoid collinearity. Standard errors are clustered at the district

level. Significance levels: 1% ***, 5% ** and 10% *.

(7 broad sectors in tradeables)

(4)

37897

Yes

No

Yes

Yes

0.971

Table 8: Spillover Effects of Mass Layoffs on Employment and Wages in the Long-Run 

District Level

Yes

No

Yes



Overall Effect Spillover Effect Same Industry Same Different Tradeable Nontradeable 

(including (excluding Same Commuting Other Commuting (2-digit level) Sector Sector Goods Goods

event firm) event firm) Zone Zone

(1) (2) (4) (6) (7)

Event Region (t-4) 0.008 0.009 0.012 -0.003 0.044 0.041* -0.011 0.01 0.007

(0.005) (0.008) (0.008) (0.007) (0.072) (0.022) (0.013) (0.011) (0.008)

Event Region (t-3) 0.006 0.006 0.009 0.000 0.011 0.028 -0.006 0.009 0.006

(0.004) (0.007) (0.007) (0.006) (0.048) (0.019) (0.011) (0.009) (0.007)

Event Region (t-2) 0.005** 0.004 0.007 0.000 0.014 0.025 -0.010 0.000 0.011*

(0.002) (0.005) (0.006) (0.004) (0.037) (0.016) (0.009) (0.007) (0.006)

Event Region (t-1) 0.001 0.003 -0.001 0.011 0.012 -0.009 -0.003 0.007

(0.004) (0.004) (0.003) (0.026) (0.011) (0.006) (0.004) (0.005)

Event Region (event year) -0.013***

(0.004)

Event Region (t+1) -0.021*** -0.005** -0.005** -0.002 -0.019 -0.028*** -0.001 -0.009** -0.003

(0.006) (0.003) (0.003) (0.002) (0.013) (0.008) (0.005) (0.004) (0.003)

Event Region (t+2) -0.030*** -0.012*** -0.013*** -0.006* -0.032 -0.047*** 0.001 -0.013** -0.012**

(0.007) (0.004) (0.004) (0.003) (0.025) (0.014) (0.008) (0.006) (0.005)

Event Region (t+3) -0.035*** -0.017*** -0.018*** -0.006 -0.055 -0.070*** 0.001 -0.020** -0.017***

(0.008) (0.005) (0.006) (0.004) (0.036) (0.020) (0.011) (0.008) (0.006)

Event Region (t+4) -0.042*** -0.024*** -0.025*** -0.009* -0.081 -0.100*** -0.004 -0.031*** -0.021***

(0.009) (0.007) (0.007) (0.005) (0.055) (0.024) (0.011) (0.009) (0.007)

Time since/to Event FE Yes Yes Yes Yes Yes

Same Industry x Time FE No No Yes No No

Same Sector x Time FE No No No No No

Event Region x Time FE No No Yes No No

Region FE Yes Yes Yes Yes Yes

Region x Industry FE No No Yes No No

Year FE Yes Yes Yes Yes Yes

R Squared 0.999 0.999 0.989 0.271 0.468

Observations 774 774 18,648 5,418 6,966

Yes Yes

Table 9: Effects of Mass Layoffs on Local Labor Markets Defined by Commuting Zones

Neighbouring Districts (excl. event firm)

(7 broad sectors in tradeables)

(3) (5)

No No

No Yes

No Yes

Yes No

No Yes

Yes Yes

0.999 0.989

5,787 18,648

Notes : The table reports estimates of equation (1) where event and control region are now commuting zones (except for column (3) which is at the smaller district level). As before, the mass layoff takes place between t-1 and t. Estimations in columns (4) to (6) include

observations in industries or sectors producing tradeable goods only (excluding all service industries, such as transportation, telecommunications, hotel and restaurant industry, education, health and social services). The dependent variable in all columns is log employment

at the respective estimation level. In column (1), the overall effect on employment (including displaced workers) is estimated; in columns (2)-(6), the spillover effect is estimated (by excluding employment in the event firm). Neighboring districts share a border with the

commuting zone in which the event took place (or the matched commuting zone respectively). Observations are weighted by employment at the respective estimation level in the pre-event period. The omitted category in the event region x time fixed effect is the industry

(sector) in which the event takes place. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *. 



Figure 1: Employment (top) and Wages (bottom) for Displaced Workers

das ist die def auf regional level!

Notes : The top panel shows employment effects of displaced workers relative to the control region, the bottom panel

shows effects on log daily wages. The x-axis denotes the period before (negative) or after (positive) the layoff event,

where the mass layoff occurs between period -1 and 0. All variables are defined at the district level. See notes to Table 3

for further details.



Figure 2: Employment and Spillover Effects in the Regional Economy 

Notes : The top panel shows predicted employment in the event and control regions relative to the period before the

layoff (based on results from Table 4, column (1)). The bottom panel plots the overall (black line) and spillover effect (grey

line) of the mass layoff on the regional economy (from Table 4, columns (1) and (4)). 



Only Non-Tradeables (Column6)

Figure 3: Heterogeneity of Spillover Effects by Industry and Sector 

Notes : The top panel shows spillover effects for the same two-digit industry (black line) and the same broad

sector (grey line). The bottom panel shows spillover effects for the tradeable (black line) and non-tradeable

sector (grey line). In all cases, the dependent variable is log employment (excluding the event firm). The x-axis

denotes the period before (negative) or after (positive) the layoff event, where the mass layoff occurs between

period -1 and 0. All variables are defined at the district level. See notes to Table 5a for further details.



Employment Effects (Table 7, Column5)

Figure 4: Employment of Attached Workers 

Notes : The top panel shows employment of attached workers who were employed in the event region in the

three years prior to the mass layoff. The bottom panel shows employment in a different district for attached

workers. See also notes to Table 7. 



Only Overall Employment)

Figure 5: Long-run Effects on Regional Employment

Notes : The table reports the long-run effects of a mass layoff (taking place between t=-1 and t=0) on regional

employment in the tradeable sector (top panel) and regional employment in the same sector as the event firm

(bottom panel). See Table 8 for details of the estimation.  



Displaced Firms with Mass Layoff West German

Workers Mass Layoff Districts Districts

Low Skilled 0.249 0.216 0.212 0.201

Medium Skilled 0.692 0.712 0.719 0.723

High Skilled 0.059 0.072 0.070 0.076

Age 16-25 0.208 0.150 0.207 0.217

Age 26-50 0.394 0.648 0.618 0.611

Age 50-65 0.398 0.202 0.175 0.172

Average Log Daily Wage 84.49 93.54 72.38 70.96

Table A1: Summary Statistics of Individual Characteristics 

Notes : The table shows descriptive statistics for the workers displaced by the event (column (1)), all workers in the firm experiencing

the event (column (2)), all individuals in the district in which the event takes place (column (3)) and all individuals in a West German

district (including event and control districts). Low-skilled are those without a high school or vocational degree, medium-skilled those

with a high school or vocational degree and high-skilled those with a college degree. Log daily wages are reported in EUR at 1995

prices.



Mass Layoff West German Difference 

Region Regions

Employment 81,421.092*** 60,302.722*** -21,118.370***

(5,785.735) (4,102.236) (6,502.379)

Employment Growth (over last 5 years) 0.039*** 0.059*** 0.020**

(0.008) (0.002) -0.008

Unemployment 0.061*** 0.059*** -0.001

(0.004) (0.001) (0.003)

Unemployment Growth (over last 5 years) 0.012*** 0.010*** -0.001

(0.003) (0.000) (0.003)

Share Urban Regions 0.597*** 0.302*** -0.295***

(0.070) (0.025) (0.065)

Wage 72.380*** 70.963*** -1.417

(1.418) (0.940) (1.612)

Wage Growth (over last 5 years) 0.075*** 0.080*** 0.006

(0.005) (0.001) -0.005

Low Skilled 0.212*** 0.207*** -0.005

(0.008) (0.004) (0.008)

Medium Skilled 0.719*** 0.720*** 0.001

(0.006) (0.002) (0.006)

High Skilled 0.070*** 0.074*** 0.004

(0.004) (0.004) (0.006)

Age 16-25 0.207*** 0.217*** 0.010

(0.006) (0.003) (0.007)

Age 26-50 0.618*** 0.611*** -0.007

(0.005) (0.002) (0.005)

Age 50-65 0.175*** 0.172*** -0.003

(0.003) (0.002) (0.003)

[1] Agriculture and Fishing 0.006*** 0.007*** 0.001***

(0.000) (0.000) (0.001)

[2] Energy and Mining 0.033*** 0.020*** -0.013**

(0.007) (0.002) (0.006)

[3] Food 0.028*** 0.033*** 0.005***

(0.001) (0.001) (0.002)

[4] Consumer Goods 0.050*** 0.058*** 0.007

(0.006) (0.003) (0.006)

[5] Producer Goods 0.095*** 0.084*** -0.011

(0.012) (0.005) (0.010)

[6] Investment Goods 0.243*** 0.194*** -0.050***

(0.018) (0.007) (0.016)

[7] Construction 0.065*** 0.072*** 0.007**

(0.003) (0.002) (0.003)

[8] Retail Trade 0.145*** 0.151*** 0.006

(0.005) (0.002) (0.005)

[9] Transport and Communications 0.043*** 0.050*** 0.006

(0.003) (0.004) (0.004)

[10] Finance and Insurance 0.031*** 0.041*** 0.010**

(0.003) (0.003) (0.004)

[11] Hotel and Restaurant Industry 0.016*** 0.023*** 0.006***

(0.001) (0.001) (0.001)

[12] Educational Services 0.026*** 0.027*** 0.001

(0.003) (0.001) (0.002)

[13]  Health, Veterinary and Social Services 0.068*** 0.072*** 0.003

(0.003) (0.002) (0.003)

[14] Corporate Services 0.046*** 0.053*** 0.007

(0.004) (0.003) (0.005)

[15] Other Services 0.029*** 0.033*** 0.004*

(0.002) (0.002) (0.002)

Observations 62 6784 (326) 6846

Table A2: Comparison of Districts with Mass Layoffs and Rest of West Germany

Notes: Column (1) reports means in event districts, column (2) means in all West German districts . All level variables are

measured in the pre-event period (t-1) while growth variables are measured from from t-6 to t-1. Observations are weighted by

district employment in the pre-event period (t-1). West German district observations are further reweighted to represent the

same weights per year as the event districts. Low-skilled individuals are those without a high school or vocational degree, the

medium-skilled have either a high school degree or vocational training and the high-skilled have a college degree. Wages are

real daily wages in EUR (at 1995 prices). Standard errors are clustered at the district level. Column (3) reports the difference

between the event and control region and whether a t-test of differences in means is significant. Significance levels: 1% ***, 5%

** and 10% *.



Low-Skilled Medium-Skilled High-Skilled Young Workers Prime-Age Workers Older Workers

Workers Workers Workers (Ages 16-25) (Aged 26-50) (Aged 51-65)

(1) (2) (3) (4) (5) (6)

Event Region (t-4) -0.001 0.002 0.031** -0.005 0.004 -0.001

(0.010) (0.009) (0.016) (0.011) (0.009) (0.012)

Event Region (t-3) -0.006 -0.002 0.021 -0.009 -0.001 -0.006

(0.009) (0.007) (0.013) (0.010) (0.008) (0.009)

Event Region (t-2) -0.005 -0.001 0.011 -0.005 0.000 -0.009

(0.007) (0.005) (0.011) (0.008) (0.006) (0.007)

Event Region (t-1) -0.005 -0.001 0.01 -0.003 0.000 -0.006

(0.005) (0.004) (0.007) (0.005) (0.004) (0.005)

Event Region (event year)

Event Region (t+1) -0.005 -0.006* -0.014* -0.007** -0.006* -0.001

(0.004) (0.003) (0.007) (0.004) (0.003) (0.004)

Event Region (t+2) -0.006 -0.008* -0.014 -0.012** -0.007 0.000

(0.005) (0.004) (0.010) (0.006) (0.005) (0.006)

Event Region (t+3) -0.011* -0.010** -0.012 -0.016** -0.010* -0.001

(0.006) (0.005) (0.014) (0.007) (0.006) (0.008)

Event Region (t+4) -0.013* -0.014** -0.022 -0.023** -0.012* -0.004

(0.008) (0.006) (0.016) (0.009) (0.007) (0.009)

Time since/to Event FE Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

R Squared 0.997 0.997 0.996 0.995 0.997 0.995

Observations 1,116 1,116 1,116 1,116 1,116 1,116

Table A3: Employment Spillovers on the Region by Worker Skill and Age Groups 

Skill Groups Age Groups

Notes: The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t by skill and age groups. Low-skilled workers have no highschool or vocational

degree, medium-skilled workers have a highschool or vocational degree; and high-skilled workers have a college degree. Young workers are aged 16-25, prime-afe workers 26-50 and

older workers aged 51-65. All observations are measured at the district level. All columns show results of the employment spillovers by excluding event firm employment. The

dependent variable in all columns is log employment. Observations are weighted by district employment in the pre-event period. The base period in all columns is t, the event year.

Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *. 



Outflows Inflows Outflows Inflows Outflows Inflows Outflows Inflows Outflows Inflows Outflows Inflows

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Event Region (t-4) 0.012 0.011 0.003 0.001 0.004 -0.004 0.007 0.008 0.002 0.002 0.013 -0.001

(0.008) (0.011) (0.005) (0.006) (0.012) (0.013) (0.008) (0.011) (0.005) (0.007) (0.009) (0.005)

Event Region (t-3) 0.004 0.007 0.001 -0.002 0.004 -0.005 0.003 0.007 0.000 -0.001 0.006 -0.003

(0.006) (0.007) (0.003) (0.004) (0.009) (0.008) (0.005) (0.007) (0.004) (0.004) (0.006) (0.003)

Event Region (t-2) 0.000 0.004 -0.001 0.001 0.001 -0.001 0.000 0.005 -0.002 0.001 0.002 -0.001

(0.003) (0.003) (0.002) (0.002) (0.004) (0.004) (0.003) (0.003) (0.002) (0.002) (0.004) (0.002)

Event Region (t-1)

Event Region (event year) 0.009 -0.003 0.009 -0.007 0.008 -0.017 0.004 -0.009 0.005 -0.008 0.027* -0.002

(0.009) (0.008) (0.006) (0.005) (0.009) (0.010) (0.009) (0.010) (0.005) (0.005) (0.014) (0.002)

Event Region (t+1) 0.012 -0.007 0.010 -0.014*** 0.006 -0.032*** 0.005 -0.017* 0.005 -0.014** 0.031** -0.005

(0.009) (0.008) (0.006) (0.005) (0.012) (0.011) (0.008) (0.009) (0.005) (0.006) (0.015) (0.003)

Event Region (t+2) 0.012 -0.011 0.010 -0.018*** -0.006 -0.040*** 0.005 -0.027*** 0.003 -0.018*** 0.034** -0.006

(0.011) (0.010) (0.006) (0.006) (0.015) (0.014) (0.009) (0.010) (0.006) (0.007) (0.016) (0.004)

Event Region (t+3) 0.013 -0.015 0.008 -0.023*** -0.017 -0.046** 0.004 -0.036*** 0.001 -0.023*** 0.028 -0.009

(0.013) (0.012) (0.007) (0.007) (0.019) (0.018) (0.012) (0.012) (0.008) (0.008) (0.018) (0.005)

Event Region (t+4) 0.012 -0.021 0.005 -0.028*** -0.023 -0.062*** 0.004 -0.044*** -0.001 -0.028*** 0.023 -0.012*

(0.016) (0.016) (0.009) (0.008) (0.023) (0.023) (0.015) (0.016) (0.010) (0.010) (0.021) (0.006)

Time since/to Event FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R Squared 0.755 0.783 0.755 0.725 0.751 0.758 0.816 0.818 0.828 0.770 0.695 0.65

Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116

Notes: T he table reports estimates of equation (1) with the mass layoff taking place between t-1 and t by skill and age groups. Low-skilled workers have no highschool or vocational degree, medium-skilled workers have a highschool or

vocational degree; and high-skilled workers have a college degree. Young workers are aged 16-25, prime-afe workers 26-50 and older workers aged 51-65. All observations are measured at the district level. The dependent variables in all

columns are shares of the flows reported in the top row relative to district employment in t-1. Observations are weighted by district employment in the pre-event period (t-1). Standard errors are clustered at the district level. Significance

levels: 1% ***, 5% ** and 10% *. 

Table A4: Heterogeneities in Employment Flows by Worker Skill and Age Groups 

Skill Groups Age Groups

Low-Skilled Workers Medium-Skilled Workers High-Skilled Workers Young Workers Prime-Aged Workers Older Workers



Employment Unemployment Employment Employment Employment Unemployment Employment Employment Employment Unemployment Employment Employment 

Same District Other District Same District Other District Same District Other District

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Event Region (t-4) -0.012** -0.001 -0.009 -0.002 -0.001 0.001 0.001 -0.001 0.005 0.000 0.006 -0.001

(0.006) (0.003) (0.006) (0.002) (0.003) (0.002) (0.003) (0.002) (0.004) (0.002) (0.006) (0.004)

Event Region (t-3) 0.001 -0.003 0.006 -0.004*** 0.000 -0.001 0.003 -0.003* 0.002 0.001 -0.001 0.003

(0.005) (0.003) (0.006) (0.002) (0.003) (0.002) (0.004) (0.002) (0.004) (0.002) (0.006) (0.004)

Event Region (t-2) 0.003 -0.004 0.008 -0.004*** 0.000 -0.001 0.003 -0.003* 0.000 0.001 -0.002 0.002

(0.004) (0.003) (0.005) (0.002) (0.002) (0.002) (0.003) (0.002) (0.004) (0.002) (0.005) (0.004)

Event Region (t-1) 0.005 -0.005 0.009* -0.005** 0.000 -0.001 0.004 -0.004* 0.000 0.001 -0.003 0.002

(0.004) (0.004) (0.005) (0.002) (0.002) (0.002) (0.003) (0.002) (0.004) (0.002) (0.005) (0.004)

Event Region (event year)

Event Region (t+1) -0.002 0.002 -0.005 0.003** -0.003 0.002* -0.006** 0.002** -0.006* 0.003 -0.005 -0.001

(0.003) (0.002) (0.003) (0.001) (0.002) (0.001) (0.003) (0.001) (0.003) (0.002) (0.004) (0.003)

Event Region (t+2) -0.001 0.002 -0.006 0.005** -0.004* 0.003** -0.009*** 0.004** -0.005 0.004 -0.003 -0.001

(0.003) (0.003) (0.004) (0.002) (0.002) (0.002) (0.003) (0.002) (0.004) (0.003) (0.005) (0.003)

Event Region (t+3) -0.002 0.004 -0.009* 0.007*** -0.006** 0.005** -0.012*** 0.006** -0.003 0.005* -0.002 -0.001

(0.004) (0.003) (0.005) (0.002) (0.003) (0.002) (0.004) (0.002) (0.004) (0.003) (0.006) (0.005)

Event Region (t+4) -0.001 0.004 -0.010* 0.009*** -0.008*** 0.006*** -0.015*** 0.007*** -0.007 0.005** -0.006 -0.001

(0.004) (0.004) (0.005) (0.003) (0.003) (0.002) (0.005) (0.003) (0.004) (0.002) (0.006) (0.005)

Time since/to Event FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R Squared 0.988 0.952 0.988 0.922 0.994 0.959 0.991 0.949 0.980 0.910 0.984 0.943

Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116

Table A5: Heterogeneities in Spillover Effects on Attached Workers in the Region by Skill Group 

Low-Skilled Workers Medium-Skilled Workers High-Skilled Workers

Notes: The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t by skill groups. Low-skilled workers have no highschool or vocational degree, medium-skilled workers have a highschool or vocational degree; and high-skilled workers have a college degree. All observations are at the

district level. The estimation is restricted to attached workers, i.e. those working in the event or control districts from at least (t-3) to (t-1). All columns focus on the spillover effect by excluding all attached workers from the event firm. The dependent variables in all columns are shares in the activity reported in the top

row scaled by district employment of attached workers in (t-1); . Observations are weighted by district employment of attached workers in the pre-event period. Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *. 



Employment Unemployment Employment Employment Employment Unemployment Employment Employment Employment Unemployment Employment Employment 

Same District Other District Same District Other District Same District Other District

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Event Region (t-4) -0.005 0 -0.001 -0.004 -0.002 0.001 -0.001 -0.001 0 -0.001 0 0

(0.004) (0.002) (0.005) (0.003) (0.003) (0.001) (0.004) (0.002) (0.006) (0.006) (0.006) (0.001)

Event Region (t-3) 0.004 -0.001 0.010* -0.007** -0.001 -0.001 0.002 -0.003 0 -0.001 0.002 -0.002*

(0.004) (0.003) (0.005) (0.003) (0.003) (0.001) (0.004) (0.002) (0.005) (0.005) (0.005) (0.001)

Event Region (t-2) 0.004 -0.001 0.010** -0.006** 0 -0.001 0.003 -0.003* 0 -0.002 0.002 -0.002*

(0.004) (0.003) (0.005) (0.003) (0.003) (0.001) (0.004) (0.002) (0.005) (0.005) (0.005) (0.001)

Event Region (t-1) 0.002 -0.002 0.009* -0.007** 0 -0.001 0.003 -0.004* 0.001 -0.002 0.003 -0.002*

(0.004) (0.003) (0.005) (0.004) (0.002) (0.001) (0.004) (0.002) (0.005) (0.005) (0.005) (0.001)

Event Region (event year)

Event Region (t+1) -0.003 0 -0.008** 0.004** -0.004 0.001** -0.006** 0.002* -0.003 0.006* -0.003 0.001

(0.003) (0.002) (0.003) (0.002) (0.002) (0.001) (0.003) (0.001) (0.003) (0.003) (0.003) (0.001)

Event Region (t+2) -0.003 0 -0.010** 0.006** -0.004 0.002** -0.009** 0.005** -0.004 0.009* -0.005 0.001

(0.003) (0.002) (0.004) (0.003) (0.003) (0.001) (0.004) (0.002) (0.004) (0.005) (0.004) (0.001)

Event Region (t+3) -0.005 0.002 -0.012** 0.007* -0.005* 0.004** -0.012*** 0.007*** -0.005 0.011* -0.006 0.001

(0.003) (0.002) (0.005) (0.004) (0.003) (0.001) (0.004) (0.003) (0.005) (0.006) (0.005) (0.001)

Event Region (t+4) -0.007* 0.003 -0.015** 0.008** -0.007** 0.005*** -0.016*** 0.009*** -0.005 0.01 -0.006 0.001

(0.004) (0.003) (0.006) (0.004) (0.003) (0.002) (0.005) (0.003) (0.006) (0.007) (0.006) (0.001)

Time since/to Event FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R Squared 0.987 0.948 0.987 0.949 0.985 0.958 0.982 0.946 0.995 0.931 0.995 0.878

Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116

Table A6: Heterogeneities in Spillover Effects on Attached Workers in the Region by Age Group

Young Workers Prime-Age Workers Older Workers

Notes: The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t by age groups. All observations are at the district level. Young workers are aged 16-25, prime-afe workers 26-50 and older workers aged 51-65. The estimation is restricted to attached workers, i.e. those working in

the event or control districts from at least (t-3) to (t-1). All columns focus on the spillover effect by excluding attached workers from the event firm. The dependent variables in all columns are shares in the activity reported in the top row scaled by district employment of attached workers in (t-1). Observations are

weighted by district employment of attached workers in the pre-event period. Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *. 



Baseline Trim 10% Variance Match Vars.

(1) (2) (3) (4) (5) (6)

Event Region (t-4) 0.001 0.004 -0.001 0.002 -0.002 -0.001

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Event Region (t-3) -0.003 -0.002 -0.006 -0.004 -0.006 -0.007

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Event Region (t-2) -0.002 -0.002 -0.004 -0.004 -0.003 -0.005

(0.005) (0.005) (0.005) (0.005) (0.005) (0.006)

Event Region (t-1) -0.002 -0.003 -0.004 -0.003 -0.003 -0.004

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Event Region (event year)

Event Region (t+1) -0.006* -0.007** -0.004 -0.006** -0.007** -0.005*

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Event Region (t+2) -0.008* -0.008* -0.004 -0.009** -0.007* -0.007

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Event Region (t+3) -0.010** -0.011** -0.005 -0.011** -0.009* -0.011**

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Event Region (t+4) -0.013** -0.013** -0.008 -0.014** -0.014** -0.015**

(0.006) (0.006) (0.007) (0.007) (0.006) (0.007)

Time since/to Event FE Yes Yes Yes Yes Yes Yes

Region FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

R Squared 0.936 0.998 0.997 0.997 0.998 0.997

Observations 1,116 1,080 1,116 1,062 1,116 1,116

Table A7: Alternative Matching Assumptions 

Spillover Effects on Regional Employment (excluding the event firm) 

Maximum Distance (10%, 20%)

Notes : The table reports estimates of equation (1) with the mass layoff taking place between t-1 and t. All observations are measured at the district level. All columns show spillover

effects of mass layoffs where the dependent variable is log employment excluding the event firm. Column (1) shows the baseline results reported in Table 4, column (4) using the

following matching specifications: 15% maximum difference in regional employment between event and control region, a trimming margin of 5%, using the variance over both treatment

and control regions to scale the distance; matching on industry shares, age groups, education groups and real wage and those variables interacted with year dummies. In columns (2)-(6),

we sequentially change one of these specifications. In columns (2) and (3), we allow a maximum difference in regional employment of 10% and 20% respectively. In column (4), we use a

trimming level of 10%. In column (5), we use only the variance of treatment regions to scale the distance. In column (6), we only match on industry shares interacted with year dummies.

Observations are weighted by district employment in the pre-event period. The base period in all columns is t, the event year. Standard errors are clustered at the district level.

Significance levels: 1% ***, 5% ** and 10% *. 



Figure A1: Matched Event and Control Districts in Germany

Notes : The table shows the geographic distribution of event regions (in black) and control regions (in grey). Event districts experience a mass

layoff of between 1981 and 2004 8and satisfy all other restrictions described in Section 4. The control regions are matched to the event

regions using the matching algorithm described in Section 4.3. We also impose that event and control region cannot be located in the same

spatial planning area in the year of the mass layoff. Neighboring event and control regions therefore refer to different mass layoff events.


