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Abstract

Using administrative data on firms and workers in Germany, we quantify the
spillover effects of mass layoffs. Our empirical strategy combines matching with
an event study approach to trace employment and wages in regions hit by a
mass layoff relative to suitable control regions. We find sizable and persistent
negative spillover effects on the regional economy: regions, and especially firms
producing in the same broad industry as the layoff plant, lose many more jobs
than in the initial layoff. In contrast, negative employment effects on workers
employed in the region at the time of the mass layoff are considerably smaller.
Strikingly, workers younger than 50 suffer no employment losses, as geographic
mobility fully shields them from the decline in local employment opportunities.
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1 Introduction

Governments are often willing to subsidize or bail out firms on the verge of

bankruptcy. The Bush and the Obama administration provided in total over

U.S. $50 billion to General Motors and Chrysler to prevent the shut-down of

plants during the Great Recession. In Europe, both the British and German

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

in their own country thus preventing plant closures in 2012. Similarly, place-

based policies like the European Regional Development Fund, with an annual

budget of around EUR 50 billion, subsidize regions lagging behind and firms in

distress to avoid mass layoffs and regional decline.

The main economic rationale behind these interventions is that a mass layoff

in or a closure of a large ”flagship” firm – a firm that is considerably larger and

pays higher wages than the average firm in the region and is thus important to

the local labor market – would not only harm workers in that plant, but create

a domino effect on the region as a whole, thereby multiplying job losses.1 Such

domino effects may occur if massive job destruction in a region reduces consumer

demand in local goods and services (such as restaurants, cleaning services or

retail) through local multiplier effects. Agglomeration economies may be an

alternative explanation for spillover effects. Firms in the same local economy

may lose some of their productivity or cost advantages of locating in larger or

denser areas following a mass layoff. The decline in the size of the local economy

may, for instance, reduce knowledge spillovers or the quality of job matches

between workers and firms, thus triggering additional job losses. Employment

in the region may also decline because local firms that are connected to the

1Throughout this paper, we will use plant and firm interchangeably as our data do not allow
us to separate between the two.
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mass layoff firm through input-output linkages may temporarily face a decline

in product demand.

Yet, how important are such spillover effects to the local economy? Can

massive job destruction in one plant really trigger a domino effect resulting in

the economic decline of a whole region? And are these spillovers mostly the

consequence of local multipliers, or of agglomeration effects? Our empirical

analysis sheds light on these important questions.

We then ask how local economies adjust following mass job destruction; and

what the adjustment implies for local workers who were employed in the region

at the time of the mass layoff. Local employment may adjust to a mass layoff

in various ways. According to one scenario – the one that appears to dominate

the public debate – a decline in local employment may primarily result in higher

local un- or non-employment rates: workers who were previously employed in

the affected region may become unemployed, or workers who were previously

unemployed may fail to find jobs. According to an alternative, much more opti-

mistic scenario, local employment declines primarily reflect shifts in employment

across regions, with little impact on un- or non-employment. The two scenar-

ios have very different implications for the welfare of local workers: Whereas in

the former scenario, the potential welfare losses from mass layoffs may be severe,

welfare losses for local workers in the latter case are limited by their geographical

mobility.

To quantify spillover effects empirically, we require unusually rich panel data

with detailed annual information on local labor markets. Our administrative

data from Germany which contain all workers and firms covered by the social

security system over more than three decades are uniquely suited for this purpose.

Based on unique identifiers for plants and workers, we can identify mass layoffs
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and plants located in the same local labor market, and follow workers as they

move to other regions. We define a mass layoff as a reduction in plant size

in the tradable sector by at least 500 employees. Anecdotal evidence points

to mismanagement and offshoring of jobs abroad as two leading explanations

for the mass layoffs. By construction, mass layoffs in our sample occur in very

large plants (employing 8,123 workers on average) which pay substantially higher

wages (27%) than the average plant in the local economy – exactly the type

of firms that feature in the policy debate and that governments are willing to

subsidize (or punish) to prevent mass layoffs. On average, a mass layoff in our

sample reduces employment in a district by about 1,700 jobs or 1.9%.

Our empirical strategy combines matching with an event study approach

to flexibly compare employment and wages in regions hit by a mass layoff with

employment and wages in suitable control regions. Mass layoff regions may evolve

differently from other regions simply because of (correlated) industry-specific

shocks which reduce employment in the mass layoff firm as well as in other

firms operating in the same (or a related) industry. Our matching procedure

therefore chooses control regions with an industry structure similar to the mass

layoff regions in the years prior to the event. Additional estimates show that

our results are unchanged if we allow for industry-specific employment trends by

including 2- or 3-digit industry-by-year fixed effects in our regressions.

We find sizable negative effects of mass layoffs on the regional economy. While

employment in the event and control regions grows at a similar rate in the years

prior to the mass layoff, four years after the mass layoff, the affected region has

lost more than 3,000 jobs, or 3.7% of its total employment. Spillover effects lead

to an employment loss of about 1.4% in other firms in the region four years after

the mass layoff took place. This implies that about 35% of local employment
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losses stem from spillover effects in plants not directly affected by the mass layoff.

Importantly, employment in these firms starts to decline only one year after the

mass layoff took place. This temporal pattern suggests that the local employment

losses are caused by the mass layoff, and not by region- or industry-specific shocks

which hit all firms in the region or industry simultaneously. Regional wages, on

the other hand, do not decline following the mass layoff, either because regional

labor supply is very elastic or because local wages exhibit downward rigidity.

Local job losses are strongest in plants which are economically close to and

produce in the same broad industry as the plant hit by the mass layoff, as we

would expect if they were caused by agglomeration spillovers. Furthermore, local

employment losses are more pronounced in the tradable than in the non-tradable

sector, suggesting that agglomeration effects are more important to explain the

regional employment decline than local multiplier effects. Our estimates imply

a local multiplier (in terms of employment) of about 0.4, suggesting that each

initial job loss in the tradable sector leads to 0.4 additional job losses in the local

non-tradable sector. Based on a simple model of agglomeration economies, we

further calculate an agglomeration elasticity of 0.22, implying that a 1% decline

in local employment in the tradable sector leads to a decline in the productivity

of that sector of 0.22%.

Despite the large number of jobs lost to the region following the mass layoff,

employment prospects of workers who were employed in the region at the time

of the mass layoff are hampered much less (and decline by only 0.8 percentage

points four years after the mass layoff). Moreover, these individual employment

losses are heavily concentrated among workers older than 50: while older work-

ers suffer sharp and persistent reductions in their employment probabilities of

3.4 percentage points four years after the mass layoff, employment prospects of
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workers younger than 50 are hardly affected. Geographic mobility nearly fully

shields them from the decline in local employment opportunities, as they relocate

to find employment in other regions and inflows to the region decrease. Older

workers, in contrast, relocate very seldom to other regions and therefore suffer

most from the declining employment opportunities in the local economy.

Our study is related to four strands of the literature. A long line of re-

search has documented that workers who lose their job because of a mass layoff

or plant closure suffer long-lasting earnings losses. Early studies for the U.S.

include Ruhm (1991a), Ruhm (1991b) and Jacobson et al. (1993); recent stud-

ies for Europe include Eliason and Storrie (2006), Huttunen et al. (2011) and

Schmieder et al. (2009). The existing literature focuses almost exclusively on the

consequences for those directly affected by the displacement. Our study is the

first that provides a comprehensive analysis of how mass job destruction in large

flagship firms affect the region, and the workers in the region, as a whole.2

Our study also adds to the literature on agglomeration forces, one of the

reasons why displacement effects may spill over to the local labor market. A

number of recent studies exploit (as we do) arguably exogenous variation in

local density to identify agglomeration effects, caused by, for instance, the ar-

rival of a large plant (Greenstone et al. (2010)); shocks due to trade integration

(Helm (2017)); the inflow of local public investments following place-based poli-

2Two recent studies analyze the potential indirect effects of plant closures (Jofre-Monseny
et al., 2018; Vom Berge and Schmillen, 2015). Vom Berge and Schmillen (2015) analyze plants
with at least 100 employees and focus on spillover effects within 0.5 kilometre of the location
of the event plant (using plants located outsides this radius as controls). Jofre-Monseny et al.
(2018) study plant closures in manufacturing plants with at least 100 workers (the median
layoff size is 264). Both studies do not find evidence for spillover effects. A potential reason
is that both studies focus on much smaller employment shocks, which makes it more difficult
to identify spillover effects statistically. Further, spillover effects might only emerge for mass
layoffs above a certain size. Our findings suggest that spillover effects tend to get smaller when
analyzing mass layoffs with a smaller size restriction (see Tables A1 and A2, column (2) for
mass layoffs with at least 300 workers).
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cies (Kline and Moretti (2014));3 or the construction of large-scale hydroelectric

dams (Severnini (2014)).4 While Severnini (2014) and Kline and Moretti (2014)

adopt a long-term perspective investigating events that happened more than five

decades ago, Helm (2017) and Greenstone et al. (2010) focus, as we do, on the

short-term effects. Greenstone et al. (2010) find that five years after the opening

of the plant, total factor productivity of incumbent plants in the manufacturing

sector substantially increases in counties which attracted a large manufacturing

plant compared to counties that were the runner-up choice. Instead of analyzing

the (positive) spillover effects of plant openings, we investigate the (potentially

negative) spillover effects of massive job destruction. A second important differ-

ence is that we focus on employment and wages which are at the heart of the

policy debate on bailout programs and regional subsidies. We further provide

novel evidence of whether local employment adjusts to the job losses through

the reallocation of workers across local labor markets or an increase in un- or

non-employment.

An alternative reason why displacement effects may spill over to the local

economy are local multiplier effects: a decline in local employment and wages

may reduce consumer demand for local goods and services and therefore lead

to lower employment in the non-tradable sector. Recent research suggests that

local multiplier effects may be sizable (see, for example, Moretti (2010) for the

US; Moretti and Thulin (2013) for Sweden; and Faggio and Overman (2014) for

3Other studies of place-based policies have at least in part been motivated by the existence
of agglomeration spillovers, such as the Federal Empowerment Zones in the US (Busso et al.
(2013)), regional subsidy programs in France (Gobillon et al. (2012)), Italy (Bronzini and
de Blasio (2012)), the UK (Criscuolo et al. (2012)) or Germany (von Ehrlich and Seidel (2015));
and the European Structural Funds (Becker et al. (2010); Becker et al. (2013)).

4Earlier work has focused on the relationship between city (or local industry) size or density
and productivity more generally (see, for example, Ciccone and Hall (1996) for a seminal
contribution and Rosenthal and Strange (2004) for a survey).
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the UK).5 Our research relies on an alternative, plausibly exogenous shock to the

local economy for identification and investigates, among other things, whether

a mass layoff in the tradable sector harms the non-tradable sector in the local

economy.

Finally, our analysis also contributes to the literature on how labor markets

respond to local demand shocks. Several studies document persistent differences

in employment across regions following labor demand shocks – despite adjust-

ments through worker mobility (see Topel (1986) and Blanchard and Katz (1992)

for early contributions; Bound and Holzer (2000); Monras (2015); Notowidigdo

(2013); Yagan (2017) or Amior and Manning (2015) for more recent studies).

Our findings highlight that agglomeration economies and, to a lesser extent, lo-

cal multipliers may be important reasons for the persistence of the decline in

regional employment as many more jobs are lost to the region than in the initial

mass layoff. We further show that both increased outflows out of the region and

reduced inflows of workers into the region are important adjustment mechanisms

to local shocks. Most importantly, our results underscore that a persistent de-

cline in local employment does not necessarily imply that local workers suffer

permanently. In our case, the mobility of younger workers nearly fully shields

them against the negative consequences of mass layoffs on the local economy.

The paper is structured as follows. The next section sets out the theoret-

ical mechanisms through which a mass layoff affects the regional economy and

individuals in the local labor market. Section 3 describes the data and how we

define mass layoff events. Section 4 introduces our matching approach to find

suitable control regions and our empirical strategy to assess the effects of mass

5Related work analyzes how local employment is affected by the withdrawal of military forces
; see, for example, Aus dem Moore and Spitz-Oener (2012) or Zou (2014).
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layoffs on regional economies. Section 5 contrasts the effects of mass layoffs on

the local labor market with those on workers employed in these labor markets at

the time of the mass layoff. Finally, Section 6 discusses the implications of our

analysis and concludes.

2 Theoretical Framework

2.1 Sources of Agglomeration Effects

In most countries, economic activity is spatially concentrated, even though firms

in economically dense areas typically face higher costs for labor and land.6 Why

then are firms willing to locate in these high-cost areas? As first hypothesized by

Marshall (1890), a locational preference can be explained by productivity or cost

advantages enjoyed by firms when they locate close to each other. A first reason

for these locational advantages are input-output relations: firms may benefit from

locating close to their downstream customers and upstream suppliers because

of the cheaper and faster delivery of local services and intermediate goods.7

Knowledge spillovers and human capital externalities provide a second reason

why firms prefer to locate close to each other. Formal and informal interactions

among individuals at work or in the neighborhood lead to knowledge sharing and

learning, which may generate positive production externalities across workers

(see e.g. Marshall (1890); Lucas (1988); Jovanovic and Rob (1989); Glaeser

6Hourly wages of white prime-aged men in US metropolitan areas of more than 1.5 million
people were 32% higher than in rural areas and small metropolitan areas of less than 250
thousand people (Baum-Snow and Pavan (2012)).

7Redding and Sturm (2008) provide indirect evidence on the importance of transport costs
for economic development. They find that the population of West German cities located close
to the East German border declined after Germany’s division due to reduced market access.
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(1999); Serafinelli (2013)).8 A third reason could be the thickness of the labor

market. In a labor market with search frictions and heterogeneous firms and

workers, worker-firm matches may be more productive when many firms offer

jobs and many workers look for jobs in the same local labor market.9

All three reasons for agglomeration effects imply that a productivity decline

in one firm, causing this firm to lay off a substantial share of its workforce, may

reduce labor demand in other firms in the local labor market. If knowledge

spillovers or thick labor market effects are responsible for the agglomeration

economies, the decline in labor demand will be caused by a decline in total

factor productivity. If input-output linkages are the source of agglomeration

effects, firms’ total factor productivity remains unchanged. Instead, firms may

demand less labor because they suffer a (possibly temporary) decline in product

demand or an increase in transport costs.

We capture agglomeration effects in a reduced form as an area-specific pro-

ductivity shifter Ar which we specify, as it is common in the literature (see e.g.

Greenstone et al. (2010); or Moretti (2011)), as a concave function of overall em-

ployment in the area, Ar = Lλr . The exponent λ is the agglomeration elasticity,

measuring the percentage decline in productivity due to an exogenous decrease

in local employment by 1%, and is best thought of as reflecting all three sources

of agglomeration effects discussed above, including input-output linkages.

An alternative explanation why the productivity decline in one firm may spill

over to other firms in the local economy is provided by local multiplier effects.

A decline in local wages and employment caused by the mass layoff may reduce

8In related work, Moretti (2004b), Ciccone and Peri (2006), Moretti (2004a) or Acemoglu
and Angrist (2000) estimate the importance of human capital externalities by relating the level
of human capital in a city to firms’ total factor productivity or wages.

9Large labor markets may in addition provide insurance against idiosyncratic shocks, for
both firms and workers (see e.g. Krugman (1991)).
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the demand for local goods and services thus reducing employment (and prices)

in the non-tradable sector. These effects will be reinforced in the presence of

agglomeration effects in the tradable sector. We do not model local multiplier

effects explicitly here, but investigate the response in the non-tradable sector

empirically in Section 5.2.2.

2.2 Agglomeration Effects, Local Wages and Employment

How does a sharp decline in productivity in one firm affect wages and employ-

ment in the local labor market? In this section, we set up a simple theoretical

framework to show that the local labor market effects do not only depend on the

agglomeration elasticity λ, but also on other fundamental economic parameters,

such as the local labor supply elasticity. We assume that all output produced

in the local economy is sold in international markets at price p = 1; the local

economy thus refers to the tradable sector only. We further assume that the

local labor market under consideration is small relative to the national market.

As a consequence, a local shock in the region will have no effect on equilibrium

wages and employment in other regions, even if individuals move out of a region.

For simplicity, we abstract from housing prices which also influence individual

location decisions. Appendix A discusses an augmented version of our model

with housing prices; this extension does not change the key implications of our

model.

Production Function Output Y in firm j located in area r is produced by

combining labor L and capital according to a Cobb-Douglas production func-

tion. Following Glaeser and Gottlieb (2009), we distinguish between two types

of capital, capital that is fixed at the firm level (K̄) and capital that is fully
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flexible (K):10

Yj = fjArL
α
j K̄

(1−α)(1−µ)
j K

(1−α)µ
j (1)

where µ is the share of fully flexible capital, fj is a firm-specific productivity

shifter, and Ar is an area-specific productivity shifter capturing agglomeration

forces: Ar = Lλr . To ensure a unique local equilibrium, we impose an upper

bound on the strength of agglomeration effects: λ < (1− α)(1− µ).

Labor Supply Labor supply in area r depends on wages paid in that area

(wr) and wages paid in other areas (w′r):

Lr = f(wr,w
′
r) (2)

Let η denote the inverse of the local labor supply elasticity (i.e., η = 1
∂f(.)
∂wr

wr
f(.)

).

This elasticity captures the local employment response to local wages which com-

bines several margins of adjustment, such as inflows or outflows of un- and non-

employment as well as movements across local economies. It thus differs from

the labor supply elasticity typically estimated in the literature which measures

the national labor supply response to changes in national wages.11

Labor Demand at Baseline Firms choose labor Lj and flexible capital Kj

to maximize profits, taking local productivity Ar and local wages wr as given.

In a competitive equilibrium, production factors are paid their marginal prod-

uct. Using the first-order conditions for capital and labor to solve for the firm’s

10We can think of fixed capital as a resource endowment or a specific location (proximity to
the sea, for example); see Kline and Moretti (2014), Lee (2015) or Hanlon and Miscio (2014)
for similar modeling assumptions. A fixed production factor ensures that regions may compete
for the same firms in each period, even if other production factors like capital and labor are
perfectly mobile.

11See, for example, Blundell et al. (2011) or Chetty et al. (2013) for recent surveys.
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labor demand curve (see Appendix A for derivations), aggregate labor demand

is obtained by aggregating over all firms in the local labor market:12

logLr = log
∑
j

Lj

= log
∑
j

f
1

(1−α)(1−µ)
j +

logAr
(1− α)(1− µ)

− 1− (1− α)µ

(1− α)(1− µ)
logwr + κ (3)

Note that aggregate local labor demand is downward sloping with respect to

wages as long as λ < (1− α)(1− µ).13

The Effect of a Firm-Specific Productivity Shock on Equilibrium Wages

and Employment What happens to local labor demand if one firm in the mar-

ket (the “event firm”) experiences an unexpected and persistent negative produc-

tivity shock?14 Based on its labor demand curve, the event firm responds to the

decline in productivity by displacing workers: d logLevent = dfevent
fevent(1−α)(1−µ) < 0.

If there are agglomeration forces at work, this mass layoff may trigger addi-

tional job losses in the local economy through a decrease in labor demand (i.e.,

d logAr = λd logLr < 0). There is, however, a counteracting force: firms (other

than the event firm) will be willing to hire more labor if local wages go down in

response to the productivity shock in the event firm. The overall effect on local

labor demand can be obtained by totally differentiating the local demand curve

12κ = − µ
(1−µ) log i+ log K̄ + 1−(1−α)µ

(1−α)(1−µ) logα+ µ
1−µ log[(1−α)µ], where K̄ =

∑
j

K̄j , which is

fixed.
13To see this, substitute λ logLr for logAr and solve equation (3) for logLr. For existence

of a stable equilibrium, we require the weaker condition: λ < (1 − α)(1 − µ) + η(1 − (1 − α)µ).
If this condition does not hold, either all or no economic activity would be concentrated in the
local labor market under consideration.

14We model the shock here as a purely firm-specific shock. As we show in Section 3.2 , the
shocks which trigger the mass layoffs are a combination of aggregate shocks, industry-specific
shocks, and firm-specific shocks. Our empirical strategy which we discuss in Section 4 uses only
the firm-specific component of these shocks to estimate spillover effects.
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(3) where we assume, for simplicity, that initially all firms in the local economy

were equally productive, such that fj = 1 ∀ j:

d logLr =
dfevent

J(1− α)(1− µ)︸ ︷︷ ︸
direct effect (-)

+
λ

(1− α)(1− µ)
d logLr︸ ︷︷ ︸

agglomeration spillover (-)

− 1− (1− α)µ

(1− α)(1− µ)
d logwr︸ ︷︷ ︸

endog. wage adjustment (+)

(4)

A productivity decline in the event firm affects local labor demand through three

forces: through the direct effect on the event firm’s labor demand (first term),

through spillover effects on other firms (second term), and through endogenous

wage adjustments (third term).

If wages are fully flexible, equilibrium wages and employment in the local

economy are determined by the intersection of the local demand curve and the

local labor supply curve. Using d logwr = ηd logLr from the labor supply func-

tion, (equation (2)), we can solve for the equilibrium employment and wage

adjustments in the local economy:

d logLr =
1

J

1

(1− α)(1− µ) + η(1− (1− α)µ)− λ
dfevent , and (5)

d logwr = ηd logLr. (6)

These equations show that a productivity decline in the event firm reduces both

local employment and local wages. Both effects are increasing in the strength of

agglomeration forces, λ. The elasticity of local labor supply, 1
η , determines how

much of the negative productivity shock in the event firm is absorbed through

employment losses as opposed to wage reductions. If local labor supply is fully

elastic (i.e., η = 0), local wages are unchanged and the full adjustment occurs
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through a decline in local employment. If, in contrast, local labor supply is fully

inelastic, local employment remains unchanged and only local wages decline. In

the latter case, all workers displaced by the event firm would find a new job in

other firms in the same region.

In reality, wages may not be fully flexible. In particular, it may be difficult to

cut nominal wages because of constraints imposed by labor market institutions

or other private contractual arrangements like collective bargaining agreements,

for example (see Bauer et al. (2007) for Germany; and Dickens et al. (2007) for

a survey). If wages do not fully adjust downward, the local economy will be

demand-side constrained: some workers would like to work for the current wage

rate, but cannot find a job in the local economy. Changes in local employment

are still defined by equation (4), where the change on local wages d logwr is now

determined exogenously by the degree of wage rigidity. If local wages do not

adjust downward at all, the full adjustment to a negative productivity shock in

the event firm is borne by local employment.

Indirect Employment Effects for Other Firms in the Region The neg-

ative productivity shock in the event firm reduces local employment and wages

even if there are no agglomeration effects at work (i.e., if λ = 0). To isolate

the effect of agglomeration forces from the standard general equilibrium adjust-

ments, it is instructive to consider the employment adjustment in firms other

than the event firm within the same local economy:

J−1
J d logLj 6=event = − 1− (1− α)µ

(1− α)(1− µ)
d logwr︸ ︷︷ ︸

endogenous wage adjustment (+)

+
λd logLr

(1− α)(1− µ)︸ ︷︷ ︸
agglomeration spillover (-)

(7)
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There are two opposing effects. On the one hand, local wages decline in response

to the productivity decline in the event firm. In response, other firms in the

same local economy are willing to employ some of the displaced workers (first

term). On the other hand, if agglomeration forces are at work, their demand

for labor also declines (second term). Hence, in the absence of agglomeration

effects, employment in other firms in the region will increase as long as local

labor supply is not infinitely elastic (or wages are not fully downward rigid).

An observed decline in employment in other firms in the region, in contrast,

indicates agglomeration effects that are large enough to dominate any positive

effects through wage adjustments.

Heterogeneous Effects by Industry Agglomeration forces should be par-

ticularly strong in firms that are economically close to the event firm. Let λclose

and λdistant denote the strength of the agglomeration effect in economically close

and distant firms with λclose > λdistant. Further, assume that labor is perfectly

mobile across firms and industries within the local labor market. Because of

perfect labor mobility, the productivity shock in the event firm will affect wages

in all firms and industries in the local labor market in the same way.15 The neg-

ative agglomeration spillover in equation (7) however, will be stronger for firms

that are economically close to the event firm.

Adjustments in Local Employment The model focuses on the impact of

firm-specific productivity shocks resulting in mass layoffs on local employment.

15This symmetry may not hold if workers can transfer more of their skills to close rather
than distant industries so that labor is not freely mobile across industries within the local
labor market. In that case, wages in close industries will decline more than wages in more
distant industries. As a result, it becomes ambiguous which industry will experience a larger
employment decline.

15



Local employment may, however, adjust in various ways. A decline in local em-

ployment may primarily lead to higher un- or non-employment rates: workers

who were previously employed in the region may face un- or non-employment,

or workers who were previously un- or non-employed may fail to find new jobs.

Alternatively, a decline in local employment may primarily reflect a reallocation

of workers from declining to more prospering regions, with little effect on un-

or non-employment rates. Which adjustment mechanism dominates depends on

workers’ attachment to a particular region, on the costs of geographic mobil-

ity, and on the unemployment or retirement benefits available, among others.

We investigate the various adjustments mechanisms and the difference between

adjustments at the local and the worker level in Section 5.3.

Empirical Predictions To summarize, the theoretical framework yields four

empirical predictions which we test with our data below. First, a negative

productivity shock which induces the event firm to shed labor reduces overall

employment in the local economy. The shock also decreases employment in

other firms in the same local economy provided that agglomeration spillovers

are present and the negative effect of the agglomeration spillover dominates the

positive effect from the wage adjustment in equilibrium. Second, the mass lay-

off puts a downward pressure on local wages. The size of the wage response is

determined by the local labor supply elasticity or, alternatively, the degree of

wage rigidity. Third, if agglomeration effects and not local multipliers are the

dominant reason behind the local employment decline, employment losses will

be concentrated in the tradable sector. Fourth, in the presence of agglomeration

forces, employment declines will be more pronounced in firms that are economi-

cally close to the event firm such as firms producing in the same industry as the
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mass layoff firm.

3 Data Sources and Definition of a Mass Layoff

3.1 Data Sources

To study the spillover effects of mass layoffs empirically, we use German Social

Security Records over more than three decades, from 1975 to 2008. The data

comprise the population of workers and plants covered by the social security

system in Germany; not included are the self-employed, civil servants and mili-

tary personnel.16 We focus on West Germany since the East German economy

underwent dramatic changes throughout the 1990s when transforming from a

socialist to a market economy.

Three characteristics make this data set uniquely suited for the analysis of

spillover effects. First, data on the population of workers and firms enable us

to identify mass layoffs and distinguish them from breakups into multiple plants

or other forms of restructuring (see the next section for details). Second, the

data include detailed geographic information on firm location which is necessary

to study spillover effects of mass layoffs on all other firms in the local economy.

We study these spillovers at the district level. West Germany has 326 districts

with about 60,000 jobs on average in our data. Districts roughly correspond to

counties in the United States, the level of analysis in Greenstone et al. (2010).

Third, using the panel structure of the data, we can track individuals even if

they find employment in another district.

We observe for each individual whether she is employed within the social

16In 1995, 79.4% of all workers in West Germany were covered by social security and are
hence recorded in the data (Bundesagentur fuer Arbeit (1995)).
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security system or whether she collects unemployment benefits as of June 30th

each year. The wage variable, in contrast, records the average daily wage for the

employment spell that contains this reference date.17 Like most social security

data, our wage variable is right-censored at the social security limit. We impute

censored wages under the assumption that the error term in the wage regression

is normally distributed, allowing for separate variances by district, year and

gender. We deflate wages to 1995 prices using the consumer price index. Based

on the universe of social security records, we also estimate a fixed firm and a

fixed worker effect for each firm and worker in our sample (following Abowd et al.

(1999) and Card et al. (2013)). We obtain these from (log) wage regressions over

rolling 6-year windows additionally controlling for age, age squared and year

fixed effects.

We distinguish three skill groups. Low-skilled workers enter the labor mar-

ket without post-secondary education; medium-skilled workers completed an ap-

prenticeship or graduated from high school (Abitur). Workers are high-skilled

if they graduated from a university or college. Finally, we restrict the analysis

to individuals aged between 16 and 65. We also exclude irregular, marginal and

seasonal employment. Our analysis of employment effects is based on workers

in regular full- or part-time employment, where we re-weight those in part-time

employment (defined in our data as working less than 30 hours per week) into

full-time equivalent units by 0.6 (18-30 hours) or 0.3 (less than 18 hours). Our

analysis of wage effects is based on full-time workers only.

17Because employers are required to update records only at the end of each year, this variable
may capture wage changes that occurred from January to December of the same year.
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3.2 Definition of a Mass Layoff

We want to identify a sharp, substantial and permanent reduction in plant size

from one year to the next that presents a sizable shock to the local economy.

Compared to the displacement literature which uses mass layoffs to identify

exogenous job separations, we therefore require a much larger reduction in plant

size. Specifically, we define a mass layoff as a decrease in plant size of at least

500 individuals for a minimum of two consecutive years. Our results are similar

if we impose a weaker or stricter mass layoff definition of a reduction in plant size

of at least 300 or 750 individuals instead (see columns (2) and (3) of Appendix

Tables A1 and A2 or specification ”layoff750” of Appendix Figure A1). If two

mass layoffs occur within the same year, or in two consecutive years within the

same plant, we combine them into a single event.18

We focus on mass layoffs in the tradable sector where firms produce for

the national or world market and are therefore, in the absence of agglomeration

spillovers, not directly affected by local conditions like competitors located in the

same local economy.19 We further restrict the analysis to mass layoffs occurring

between 1981 and 2004, so that we can trace regional development for at least

four years prior to and four years after the mass layoff. To make sure that we

capture a true mass layoff and not merely a change in the plant identifier or a

spin-off, we impose the restriction that less than 30% of those leaving a plant

go to a single other plant (Hethey and Schmieder (2010)). To rule out breakups

into multiple plants (which would not constitute a sizable shock to the local

18There are two cases in which two mass layoffs occur in two consecutive years in the same
region, but in different firms. We also combine these mass layoffs into a single event.

19Mass layoffs in the non-tradable sector may be beneficial for other firms in the local economy
that operate in the same sector as the mass layoff firm as they can capture part of the market
share of the layoff firm. This type of spillover effect is however, not the focus of this paper.
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economy), we further require that not more than 70% of those leaving the plant

go to the same three plants.

As our empirical strategy combines matching with an event study approach

to trace outcomes in mass layoff regions relative to suitable control regions over

time (see Section 4 for details), the mass layoff events should not be preceded by

other large layoffs in the same region. We therefore exclude: (a) layoffs of more

than 200 individuals in the two years prior to the mass layoff which together

make up more than 50% of the original layoff; (b) other layoffs bigger than the

original layoff in year 3 and 4 prior to the mass layoff (5 cases excluded); and (c)

expansions bigger than the mass layoff in the first two years after the original

mass layoff (2 cases excluded). These specific restrictions have little impact on

our findings. In particular, our findings are unchanged if we impose the stricter

restriction that no other layoffs affecting more than 200 individuals constituting

at least 50% of the original layoff take place within four years (as opposed to

two years as in restriction (a)) prior to the mass layoff (see specification ”tmin4”

in Figure A1 and column (4) in Tables A1 and A2); or if we completely remove

restrictions (b) and (c) (see specification ”onlyrestr a” in Figure A1 and column

(5) in Tables A1 and A2). Finally, we only keep events for which we can match

a suitable control district (see Section 4.1 for details). Our final sample consists

of 62 events taking place in 69 plants.

The mass layoffs we study occur in ”flagship” firms that are considerably

larger (employing 8,123 employees on average) and pay substantially higher

wages (about 27%) than the average plant in the district (see Table 1). These

”flagship” firms are exactly the type of plants we want to analyze because it

is these firms that policy-makers are willing to subsidize in order to avoid mass

layoffs and plant closures in a local area. Table 1 illustrates that the main reason
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for the observed wage premium is that mass layoff plants are high-wage plants:

their estimated firm fixed effect is nearly 0.20 log-points higher compared to

other plants in the same district. In contrast, their average worker fixed effect is

only 0.07 log-points higher. Mass layoffs predominantly occur in manufacturing

of consumer products (62%), and nearly half of the events take place in the years

surrounding the recession in 1993 (39%, see Panel A).

Mass layoffs of the size that we study require notification of both the local

employment agency and the Works Council (if there is one).20 In the notifica-

tion, firms need to justify the operational reason for the mass layoff and which

employees are to be dismissed based on criteria such as tenure, age, disability and

alimony obligations. The details of the mass layoff are determined through bar-

gaining between the employer and the Works Council. If there is no agreement,

the employer has to provide a social plan how to reduce the negative economic

consequences for those displaced. Such plans often specify compensation pack-

ages which become more generous with workers’ age and firm tenure (like early

retirement schemes for older workers, for instance).

In light of such regulations, it is not surprising that older workers are strongly

overrepresented among displaced workers (Panel B of Table 1). The table further

reveals that workers who get displaced in a mass layoff are slightly less educated

than workers who remain with the event plant. Prior to the mass layoff, displaced

workers also earn lower wages and exhibit a lower worker fixed effect than their

coworkers in the mass layoff firm.

20In Germany, around 90% of jobs (excluding trainees and apprentices) are permanent; less
than 10% are fixed term. Employers can offer fixed term jobs for up to 2 years since 1985; after
that, a job can only be fixed term if there is an objective reason for it (like a fixed qualification
period or a fixed job task, for instance). Dismissals are costless during the probation period of
a regular employment relationship, which typically is 6 months. Fixed term contracts can be
terminated without cost at the end of the contract or with prior notice of 2-4 weeks.
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Figure 1 displays the timing of employment changes (in logs) in the event

plant four years before and after the mass layoff event. The figure shows no

employment decline in the event firm prior to the actual mass layoff (which occurs

between -1 and 0).21 Employment reductions are, however, substantial in the

mass layoff year: a mass layoff destroys on average 1,702 jobs, corresponding to a

decline in firm size of 39% (0.33 log-points) and a decline in total employment in

the district of 1.9% (see also Panel A of Table 1). Thereafter, annual employment

declines are smaller and no longer statistically significant.

What types of shocks trigger such large reductions in firm size? Panel A

of Table 2 shows that during mass layoff years total employment in the aver-

age district in West Germany declines by about 1.7% and employment in the

(broad) industries experiencing mass layoffs by about 7.4%. The employment

declines in the mass layoff regions are very similar: overall regional employment

(excluding the event firm) declines by about 1.8% and employment in the same

broad industry as the mass layoff firm declines by about 7.1%. Thus, mass layoffs

predominantly occur in recessions and in declining industries. Yet, these employ-

ment reductions are much smaller in magnitude than the employment decline of

39% suffered by the mass layoff firm. This pattern suggests that the shocks trig-

gering the mass layoffs affect other firms in the same industry to some extent,

but hit the mass layoff firms particularly hard. Anecdotal evidence from news-

paper articles indicate that mismanagement, cost disadvantages, or offshoring of

jobs abroad are the main reasons for the large employment declines.

21We do not find an employment decline before the event – in contrast to some earlier studies
(Eliason and Storrie (2006); Pfann and Hamermesh (2008); and Schwerdt (2011)). We think
there are three reasons for the different results. First, we include all layoffs that occur up to
a year before the layoff (while many displacement studies analyze quarterly data). Second, we
study mass layoffs and not plant closures; and third, our definition of a mass layoff event rules
out equally large shocks in preceding years.
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4 Empirical Strategy

Our empirical strategy combines matching with an event study approach to

flexibly trace employment and wages in regions hit by a mass layoff relative to

suitable control regions. We first describe our matching procedure and then

explain our baseline estimation regression.

4.1 Matching Treatment and Control Regions

The key econometric challenge in analyzing the consequences of mass layoffs is

that regions experiencing a mass layoff may systematically differ from unaffected

regions. Table 2 shows that mass layoff districts are bigger and more urbanized

than the average district in West Germany. They further differ in their industry

structure: the investment good industry is particularly over-represented in event

districts, whereas service industries are generally underrepresented. Mass layoff

regions may therefore evolve differently from other regions simply because of

(correlated) industry-specific shocks which lower employment not only in the

mass layoff firm, but also in other firms operating in the same (or a related)

industry.

To identify proper counterfactuals for the mass layoff region, we match to

each mass layoff region a control region which, in the four years prior to the

mass layoff, was similar in terms of its industry structure (17 broad industries),

demographic structure (age groups 16-25, 26-50 and 51-65) and skill structure

(low-, medium- and high-skilled). We do not match on outcome variables, most

notably local wages and employment.

In order to find a match for the mass layoff region, we employ a Mahalanobis

matching algorithm which minimizes the standardized Euclidean distance of all
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matching variables between treatment and control regions. Specifically, we nor-

malize the squared distances between treatment and control regions by the vari-

ance of the respective variable in the possible control regions and choose the

region as control which has the smallest sum of normalized squared distances.22

For this matching procedure to work well, the number of covariates must not

be too large (see Stuart and Rubin (2008)). We therefore match on the broad

industry structure, which distinguishes 17 industries, and not on a finer industry

structure.23 The particular matching procedure has little impact on our find-

ings. In particular, our results are robust to matching on the 16 broad industries

outside the event industry as well as on the 2-digit industry structure within the

broad event industry (see specification ”matchvar” in Figure A1 and column (6)

in Tables A1 and A2). Our results are also largely unchanged when implement-

ing a synthetic control method which, following Abadie and Gardeazabal (2003),

constructs for each mass layoff district a synthetic control district as a weighted

average of potential control districts (see specification ”synthcontrol” in Figure

A1 and column (7) in Tables A1 and A2 and Appendix B.1 for details).

To rule out other confounding factors, we impose a number of additional

restrictions. First, we exclude control districts from the same spatial planning

unit to avoid any spillover effects of the mass layoff on the control group.24

Second, we impose the same set of restrictions on the control regions as on the

22The distance equation for all treatment regions i and control regions j is given by

distanceij =
∑
n

∑
τ

(xinγτ−xjnγτ )2

s2nj
, 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 e.g.
Stuart and Rubin (2008) for details.

23An alternative procedure to find suitable control regions would be propensity score match-
ing. Propensity score matching works well if the number of covariates is large and might
therefore allow us to match on a finer industry structure. Yet, the approach would require
predicting the probability of a mass layoff separately for each event year. In our case, there
are, however, too few mass layoffs per calendar year to reliably estimate the propensity score.

24The 326 districts in West Germany are combined into 78 spatial planning units.
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treatment regions (see conditions (a) to (c) in Section 3.2 above). Further, we

keep control districts only if district employment does not deviate more than

15% from employment in the treatment district in the year prior to the layoff.

Finally, we drop matches with the highest distance in the matching variables

using a 5% trimming margin.

Columns (4) to (7) of Table 2 reveal that our matching procedure generally

works well in eliminating observable differences between treatment and control

districts. Matched treatment and control districts are similar not only in terms of

characteristics we explicitly matched on, most importantly the broad industry

structure, but also in terms of characteristics we did not explicitly match on,

such as local employment growth prior to the mass layoff or the share of urban

districts.

4.2 Baseline Estimation Regression

Based on the sample of paired treatment and control regions, we then compare

labor market outcomes in the treatment regions to those in the control regions in

the periods before and after a mass layoff. In particular, we start with estimating

the following model at the region level:

Yrτt =
−2∑

τ=−4
βτEvent

τ
r,t +

4∑
τ=0

γτEvent
τ
r,t + θτ + αr + δt + εrτt, (8)

where the subscript τ denotes the time period relative to the mass layoff year (the

mass layoff occurs between τ = −1 and τ = 0), and where Yrτt is the outcome

variable of interest, for example, (log) employment in region r in a given calendar

year t and τ periods before or after the mass layoff. In the main analysis, we

focus on four years before and four years after the mass layoff (i.e., −4 ≤ τ ≤ 4).
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Eventτr,t are indicator variables equal to 1 for the event region in period τ , and

0 otherwise. Note that t and τ differ in our case because mass layoffs occur in

any year between 1981 and 2004.

Equation (8) controls for time-invariant differences across regions through

region fixed effects (αr) and for aggregate shocks through year fixed effects (δt).

Including region and year fixed effects has little impact and primarily improves

the precision of our estimates. The event fixed effects θτ are measured relative to

the period of the mass layoff. Controlling for both calendar year fixed effects δt

and event period fixed effects θτ ensures that we compare outcomes in treatment

and control regions in the same calendar year and in the same period relative

to the mass layoff. We cluster standard errors by region, thus allowing for an

arbitrary correlation of error terms within regions over time. We further esti-

mate variants of equation (8) at the region-industry level, allowing us to account

for industry-specific shocks through the inclusion of industry-specific year fixed

effects at the 2- or 3-digit level (as in equation (9) below).

Our key identifying assumption is that outcomes in the control regions form

a valid counterfactual for outcomes in the treatment regions in the years fol-

lowing the layoff. Since we do not match control regions based on any outcome

variables, a comparison between the treatment and control regions in the years

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

If the identification assumption is valid, treatment and control regions should

experience similar trends in Yrτt prior to the mass layoff. We show in Section 5.2

that the βτ coefficients in equation (8) are indeed close to zero and statistically

insignificant.

The parameters of interest in equation (8) are γ0 to γ4, which measure the

percentage change in the outcome of interest (e.g. local employment or wages)
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in the treatment region between τ years after and one year before the mass layoff

relative to the control region. These parameters measure how the firm-specific

component of the productivity shock which caused the event firm to shed labor

affects the local economy. The aggregate component of the productivity shock,

in contrast, affect mass layoff and control regions in the same way and is thus

differenced out. Similarly, any industry-specific component is differenced out

when we estimate variants of equation (8) at the region-industry level.

Several pieces of evidence suggest that the coefficients γ0 to γ4 indeed measure

the spillover effects of mass layoffs to the local economy, as opposed to industry-

specific or local shocks impacting the event and control districts in different ways.

First, our matching procedure ensures that treatment and control regions are

balanced in terms of their broad industry structure (see Table 2). Thus, national

shocks to broad industries – which may trigger the employment reductions in

the mass layoff firms and other firms in the same broad industry alike – cannot

explain the employment reduction in the treatment region relative to the control

region. Indeed, in the year of the mass layoff, the overall employment decline

in the event region, excluding the mass layoff firm, is similar to that in the

control region (roughly -0.018 log-points in event regions versus -0.023 log points

in control regions; see Panel A of Table 2), as is the employment decline in

firms operating in the same broad industry as the mass layoff firm (-0.071 log-

points in the event region versus -0.077 log-points in the control region). Even

if treatment and control regions are similar in terms of their broad industry

structure, they may differ at a more disaggregated level. Our results, however,

are largely unaffected when we estimate variants of (8) at the region-industry

level and condition on industry-specific year fixed effects at the 2- or 3-digit level

(see columns (3) and (4) of Table 3).
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Second, our results show that employment declines in firms other than the

event firm start to decline only one year after the mass layoff took place. More-

over, the employment reductions after a mass layoff are highly persistent, and

concentrated in firms which operate in the same broad industry and are there-

fore economically close to the mass layoff firm. These patterns are expected if

mass layoffs in one firm cause additional employment losses in other nearby firms

because of agglomeration forces (including losses due to input-output linkages)

which reinforce each other and accumulate over time. They are, however, only

consistent with a confounding local shock if this shock takes a very specific form:

it must be specific to a particular industry in the local economy, it must hit

the event firm earlier than other firms in that industry, and it must be highly

persistent over time.

Third, placebo tests provide further evidence that our baseline matching

procedure works well in eliminating possible differences in employment (or wage)

dynamics between event and control regions. Using the original event years, we

pick a random district in West Germany (not experiencing a mass layoff in the

event year) and define it as a placebo event. Based on the same procedure as

in the baseline, we then match a suitable control district to the placebo district.

If placebo or control region were hit by industry-specific shocks which are not

balanced through the matching procedure, we would expect either positive or

negative coefficients. However, Appendix Table A3 shows that local economic

activity evolves very similarly in the placebo and the control regions both before

and after the placebo event.
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5 Empirical Results

5.1 Direct Effects of Mass Layoffs on Displaced Workers

We start out with examining the direct effects of a mass layoff on workers who

got displaced in the layoff event. These direct effects are not only interesting

per se but also help us interpret the spillover effects on other plants and workers

in the region. If most displaced workers move away or withdraw from the labor

market, for instance, local labor supply and therefore local wages should not be

affected much in the absence of agglomeration forces.

Figure 2 shows that displaced workers suffer severe negative consequences

in the labor market. Compared to workers in the matched control districts,

employment rates of displaced workers decline by almost 60 percentage points

in the year of the layoff.25 Though their employment rates recover somewhat

over time, four years after the mass layoff displaced workers are still almost 40

percentage points less likely to be employed than workers in the control regions

(Panel (A)). Mirroring the large employment decline, displaced workers are also

much more likely to be unemployed following displacement (Panel (B)). Over

time, unemployment declines sharply from 30% just after displacement to about

3% four years later. This pattern is not surprising as unemployment benefits

expire after a period between 6 and 32 months depending on worker’s age and

length of employment prior to the layoff.26 In contrast, the share of displaced

workers who either work outside the social security system (e.g., in the military,

25Note that displaced workers in the event region and all workers in the control regions are
employed before the mass layoff, in τ = −1.

26To receive unemployment benefits, a person has to be employed and paid UI contributions
for at least 12 months over the preceding three years. Throughout most of our sample period,
unemployment benefits were means tested and 60% (67%) of the last net wage for a recipient
without (with) children.
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as a civil servant or in self-employment) or left the labor force altogether remains

high ranging from 27% initially to 33% four years after the layoff (Panel C). As

many displaced workers in our sample are over 50 and therefore entitled to gen-

erous severance payments and early retirement packages, most of the movements

out of the social security system are likely to be permanent withdrawals from the

labor market. In what follows, we refer to all workers not covered by the social

security system as non-employed. Furthermore, displaced workers are about 11

percentage points more likely to be employed in a different district four years

after displacement (Panel D) than workers in the matched control districts.

Displaced workers also suffer large wage losses. To avoid compositional

changes (i.e., workers who are employed four years after displacement differ from

those employed prior to the mass layoff), we add individual fixed effects to the

wage regression. One year after the layoff, wages of displaced workers have de-

clined by 8% compared to workers in the control districts, with little evidence

of a catch-up over time (Panel E). The large wage decline is likely to reflect in

part the loss of the wage premium (as measured by the firm fixed effect) which

displaced workers enjoyed prior to the layoff.

Overall, Figure 2 illustrates that displaced workers suffer large and persis-

tent employment and wage losses following the layoff. In terms of magnitude,

these losses are larger than most estimates documented in the existing literature,

probably because of the particular way we construct our sample. Layoffs in our

sample are unusually large in size, occur in high-wage firms and disproportion-

ally displace older workers.27 Displaced workers may therefore find it especially

27The displacement literature (see, for example, Bender et al. (2002); Burda and Mertens
(2011); and Schmieder et al. (2009) for Germany; Jacobson et al. (1993); Wachter et al. (2009);
and Wachter et al. (2009) for the U.S.) typically studies smaller firms where mass layoffs or
plant closures displace 30 or 50 workers. Furthermore, the existing literature focuses on 25-50
year-old men, while we include men and women of all age groups in our analysis.
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difficult to find comparable jobs in the local economy which are as well-paid as

the job lost.

5.2 Spillover Effects of Mass Layoffs on the Region

5.2.1 Baseline Results

Do mass layoffs have negative effects on the local economy beyond those for the

displaced workers? Figure 3 suggests indeed that there are substantial spillover

effects of mass layoffs. In Panel A, we plot employment growth in treatment

and control regions before and after the layoff, where we normalize employment

growth to 0 in the year prior to the layoff in both regions. In the four years

prior to the layoff, local employment grows by about 3% in both regions. In

the year of the layoff, local employment drops in both treatment and control

regions as most of our events take place in recessions. The drop is, however,

much more pronounced in the event region. In the years following the layoff,

local employment remains roughly constant in control regions, but continues to

decline in event regions.

To investigate these effects more systematically, column (1) of Table 3 shows

the time-varying effects of a mass layoff on local employment based on equation

(8), and Panel B of Figure 3 plots the coefficients (grey line). Estimates for the

years prior to the layoff event (corresponding to βτ in equation (8)) are small in

magnitude and not statistically significant from zero. The picture changes dra-

matically after the layoff: Following an immediate decline of 1.4%, employment

losses accumulate over time. Four years after the layoff, employment in the event

region is 3.7% lower than in the control region. Hence, the employment loss in

the region is almost double the initial mass layoff which destroyed 1.9% of local
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jobs (see Panel A of Table 1).

How much of this employment decline is driven by the event firm, and how

much by other firms in the local economy?28 In column (2) of Table 3, we rerun

the same specification for local employment as before but exclude event firm

employment. The coefficients are plotted in Panel B of Figure 3 (dark line).29

The estimates reveal that other firms in the same district suffer employment

losses as well: employment drops by 0.7% one year after the mass layoff and losses

more than double to 1.4% over the next four years. Table 3 and Figure 3 further

highlight that employment in other firms actually increases slightly in the year of

the layoff and starts declining only one year after the mass layoff (in τ = 1). The

timing suggests that the job losses in other firms are indeed triggered by the mass

layoff event. In contrast, the timing is difficult to reconcile with a confounding

regional shock affecting all firms in the local economy simultaneously.

These baseline results in Table 3, Columns (1) and (2), are based on a sample

of treatment and control districts that resemble each other in terms of their

broad industry structure (see Table 2). Therefore, national shocks to broad

industries cannot explain the divergent employment trends in the mass layoff

regions relative to control regions. Broad industries might, however, be too

coarse to balance all industry-specific shocks between event and matched control

regions. To address this concern, we re-estimate equation (8) at the 2- and

28Employment in other firms is calculated by excluding all employees in plants that are
connected to the event firm through break-ups, spin-offs, or mergers. A plant is a break-up or
spin-off if at least 200 individuals leaving the event firm move to that plant and make up at
least 50% of the worker inflow in that plant. Similarly, a merger is defined as a plant that sends
at least 200 individuals to the event firm and these make up at least 50% of the worker outflow
in that plant.

29To allow for spillover effects on other firms in the local economy to materialize, we use τ = 0
as the base year when excluding employment in the event firm in column (2). In contrast, when
analyzing the effects of a mass layoff on overall local employment in column (1), we use τ = −1
as the base year.
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3-digit industry-region level, and condition on 2- or 3-digit industry-year fixed

effects (columns (3) and (4)).30 These specifications show if anything a slightly

more pronounced employment decline in other firms located in the event region

of 2.5% and 2% respectively, further suggesting that the employment reduction

in the mass layoff regions relative to control regions is indeed triggered by the

mass layoff event, and not by aggregate shocks to specific industries.

So far, we focused on the impact of mass layoffs on local employment. In

Columns (5) and (6) of Table 3, we investigate how mass layoffs affect local

wages and local unemployment. While employment declines are substantial, we

find little evidence for a persistent downward pressure on wages in event regions

relative to control regions (see column (5)). The absence of persistent wage

effects indicates either that local labor supply is very elastic (i.e., η in equations

(5) and (6) is close to zero), or that local wages exhibit downward rigidity. In both

cases, the full adjustment to the negative demand shock (from the initial layoff

and any spillover effects on other plants) occurs through a long-run reduction in

local employment.

Table 3 further reveals that mass layoffs increase the local unemployment rate

by between 0.5 and 0.7 percentage points one to four years after the mass layoff

(see column (6)). Relative to the overall employment decline of 3.7%, however,

this increase in local unemployment is small. These numbers suggest that local

employment mainly adjusts through other channels, such as geographic mobility

or movements into and out of non-employment. We further investigate these

channels in Section 5.3.

30Specifically, we estimate the following regression: Yirτt =
∑−1
τ=−4 βτEvent

τ
r,t +∑4

τ=1 γτEvent
τ
r,t + θτ + air + δit + εirτt,where air denote region-specific industry fixed effects

and δit industry-specific time fixed effects.
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5.2.2 Results by Industry

Same versus Different Industry Our evidence so far points to substantial

employment losses not only in the local economy as a whole, but also in firms

other than the event firm. If agglomeration effects are responsible for the local

employment decline, then employment reductions should be stronger in firms

that are economically closer to the event firm. We proxy closeness through

industry affiliation, and test whether firms in the same broad industry as the

event firm experience larger employment declines than other firms in the tradable

sector.

To do so, we estimate regressions at the region-industry level (as in columns

(3) and (4) of Table 3) and allow the spillover effect of a mass layoff to differ for

firms in the same broad industry as the event firm and those in other industries:

Yirτt =
−1∑

τ=−4
βsame
τ Eventsame,τ

i,r,t +
4∑

τ=1

γsame
τ Eventsame,τ

i,r,t +
−1∑

τ=−4
βotherτ Eventother,τi,r,t

+

4∑
τ=1

γotherτ Eventother,τi,r,t + θτ + air + δit + εirτt, (9)

where the subscript i now represents 2-digit industries. As before, the subscripts

r, t and τ denote region, calendar time and the period relative to the event,

respectively. Yirτt measures (log) employment in industry i and region r at time t

excluding the event firm. Eventsame,τ
i,r,t (Eventother,τi,r,t ) are indicator variables equal

to 1 if an industry i belongs to the same (another) broad industry in event region

r in period τ , and 0 otherwise. The specification now includes region-specific

industry fixed effects (air) and industry-specific calendar year fixed effects (δit)

to allow for differential industry-specific trends over time. As before, we include

event period fixed effects (θτ ) to ensure that we compare outcomes in the same
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calendar year and in the same period relative to the mass layoff.

Columns (1) and (2) of Table 4 highlight that employment losses are particu-

larly large in firms operating in the same broad industry as the event firm. Here,

the employment decline grows to 5% four years after the layoff, compared to

2.4% in firms in other broad industries within the tradable sector. Furthermore,

employment losses of firms in the same broad industry but outside the event

firm’s 2-digit industry are similar in magnitude to the employment losses in the

same broad industry overall (compare columns (1) and (3)). This finding speaks

against the idea that employment reductions in firms other than the mass layoff

firm merely reflect an industry-specific shock which hits all firms in the same

2-digit industry in the similar way. That result further rules out the possibility

that the employment decline in the mass layoff regions (compared to the control

regions) merely reflects employment gains of firms in the control regions com-

peting with the mass layoff firm for market shares. The estimates in column

(4) further highlight that our findings are robust to estimating equation (9) at

the 3-digit (rather than 2-digit) industry-region level and controlling for detailed

3-digit industry-year fixed effects.

Tradable versus Non-Tradable Sector The evidence so far points to sizable

agglomeration effects of the mass layoff on other firms in the tradable sector and

especially, in the same broad industry as the event firm. Yet, does mass job

destruction also trigger additional job losses in the non-tradable service sector,

as we would expect in the presence of local multipliers? And are employment

losses in the non-tradable sector more or less prevalent than employment losses

in the tradable sector?

To address these questions, we re-estimate equation (9), but now allow the
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effects of mass layoffs to differ between firms in the tradable and the non-tradable

sector. Column (5) and (6) of Table 4 show that local employment (excluding

event plant employment) declines in both the tradable and non-tradable sector

after a mass layoff took place. But the decline is much more pronounced in

the tradable sector: Four years after the layoff, employment in the tradable

sector declined by 3.5% compared to only 1.4% in the non-tradable sector.31

These findings suggest that while both agglomeration and local multiplier effects

contribute to the local employment decline, agglomeration effects play a more

important role.

We would also like to stress that in all specifications of Table 4, employment

in firms other than the mass layoff firm drops only one year after the actual mass

layoff (i.e., from τ = 0 to τ = +1), as we would expect if the employment losses

were caused by agglomeration or local multiplier effects. Overall, the evidence

presented in Table 4 helps to rule out concerns that the employment decline in

the mass layoff region merely reflects a region-specific demand shock affecting all

firms in the local economy simultaneously in the same way. The findings in Table

4 are also difficult to reconcile with industry-specific shocks which simultaneously

hit all firms in the industry, but differently affect the event and control regions

because of differences in their industry structure. Instead, Table 4 supports the

hypothesis that the overall decline in local employment following the mass layoff

is predominantly caused by agglomeration forces.

Input-Output Linkages We further investigate whether employment declines

more in firms which are connected to the event firm through input-output link-

31The tradable sector share on overall local employment is 46%. This implies that four years
after the layoff the decline in tradable sector employment contributed more than twice as much
to the decline in overall local employment than the non-tradable sector (0.035*0.46=1.61% vs
0.014*0.54=0.76%).
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ages (Table 5). To do so, we re-estimate a variant of equation (9) but add

an interaction effect between the event dummies Eventtrad,τr,s,t and a measure of

input-output linkages to the specification. As before, we restrict the sample to

firms in the tradable sector. We define input-output linkages in two ways: by

the share of all tradable output that is sold by the industry under observation to

the event industry (columns (1) and (3)) and by the share of all tradable inputs

bought by the industry under observation from the event industry (columns (2)

and (4)). We compute these linkages from two sources: the first source are Ger-

man input-output tables in 1995, which are available at the 2-digit industry level.

The 2-digit industry level might be too coarse to pick up spillover effects due to

input-output linkages. We therefore use as a second source U.S. input-output

tables, which are available at the 3-digit industry level and published by the Bu-

reau of Economic Analysis (BEA). Each measure is standardized to have mean

0 and standard deviation of 1. The correlation between the German and the

US upstream measure is 0.37 and the correlation between the two downstream

measures is 0.46.

The reported coefficients in Table 5 correspond to the interaction terms be-

tween the event dummies and the two measures of input-output linkages. They

measure how a change in input-output linkages (by one standard deviation) af-

fects the employment loss in the industry under consideration in the mass layoff

region. Results on German input-output tables in columns (1) and (2) of Table

5 suggest no significant relationship between the size of the local employment

loss in an industry and the degree of input-output linkages with the event in-

dustry. Using the more detailed U.S. input-output tables in columns (3) and (4)

of Table 5 confirms that the employment spillover effects that we uncover are

not driven by input-output linkages. These findings indicate that input-output
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linkages play only a minor role for the observed spillover effects in the tradable

sector following a mass layoff.

Magnitudes: Local Multiplier and Agglomeration Elasticity To put

the estimated employment losses in the non-tradable and tradable sector into

perspective, we now use our estimates to back out a local multiplier and, using

the structure of the model, the agglomeration elasticity λ.

We calculate the local multiplier as follows: the decline in employment in

the non-tradable sector is 1.4% (see column (6) of Table 4) and the employment

share in the non-tradable sector is 0.54, implying that overall local employment

declined by 0.76% (0.014*0.054) because of the contraction in the non-tradable

sector. Together with the initial job destruction in the mass layoff firm of 1.9%

relative to baseline total local employment (see Table 1) this implies a local

multiplier of 0.40 (0.0076/0.019): each initial job loss in the tradable sector leads

to 0.4 additional job losses in the non-tradable sector. This estimate is smaller

than those reported in Moretti (2010), but in line with estimates reported in

Moretti and Thulin (2013) and Faggio and Overman (2014).

Using the structure of the model, we can further back out the agglomeration

elasticity λ. Starting from equation (7), and assuming that – in line with our

evidence in column (5) of Table 3 – local wages do not adjust to mass layoffs

(i.e., d logwr = 0), the agglomeration elasticity equals

λ =
d logLj 6=event
d logLr

(1− α)(1− µ)
J

J − 1
.

The agglomeration elasticity depends on the fixed capital share (1 − α)(1 − µ)

because that parameter determines how firm and local labor demand respond
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to changes in productivity. The smaller the fixed capital share, the less of a

constraining effect the fixed production factor has on the labor demand response.

Following Kline and Moretti (2014), a reasonable value for the share of fixed

capital in production, (1 − α)(1 − µ), is 0.47.32 From columns (5) and (7) in

Table 4, employment losses in the tradable sector with and without the mass

layoff firm have accumulated to 7.4% and 3.5% respectively four years after the

mass layoff (i.e., d logLj 6=event = −0.035 and d logLr = −0.074). Setting J
J−1 = 1

for simplicity, our estimate of the agglomeration elasticity is 0.22 ((0.035/0.074)∗

0.47). Hence, a 1% decline in local employment in the tradable sector leads to a

reduction in productivity in that sector by 0.22%. Our estimate is very similar

to the estimate of 0.20 reported by Kline and Moretti (2014) who exploit a

“big push” infrastructure investment program to calculate the agglomeration

elasticity. It is also similar to the elasticities estimated in Helm (2017) and

Dix-Carneiro and Kovak (2017) who study the effects of trade liberalization on

local labor markets. All three estimates are larger than the elasticity of 0.06

reported in the seminal study of Ciccone and Hall (1996). The difference in

the estimated elasticities may be explained by the type of variation used to

identify the agglomeration elasticity: while we rely on massive job destruction

in high-wage firms producing in the tradable sector, Ciccone and Hall (1996) use

cross-sectional variation in the regional employment density more broadly.33

32Kline and Moretti (2014) assume that the labor demand elasticity, in our model given by
1−(1−α)µ
(1−α)(1−µ) , is equal to 1.5, and that the share of flexible capital in production, in our model

given by (1−α)µ, is equal to 0.3. It follows that the share of fixed capital is: (1−α)(1−µ) = 0.47.
33In a recent meta-analysis of agglomeration elasticities, Melo et al. (2009) report estimates

ranging from 0.07 to 0.13 but also note that estimates vary a lot depending on the industry
and country analyzed.
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5.2.3 Additional Findings

Long-Run Effects of Mass Layoffs Are the negative consequences of a mass

layoff we document permanent? Or, are these transitory effects that disappear

after a few years and have no consequences for the long-run development of the

local economy?

To study long-run effects, we re-estimate variants of equation (8) at the 2-

digit industry-region level. The specification includes separate coefficients for up

to ten years after the mass layoff (τ ≤ 10) and controls for 2-digit industry-year

fixed effects to account for differential changes in the industry structure between

event and control regions over the course of a decade. Our sample now consists

of 55 events and their respective control regions as we have to drop mass layoffs

occurring after 1998.

Panel A of Figure 4 shows that the employment effects of a mass layoff are

highly persistent over time. A decade after the mass layoff event, the event region

has lost 6.5% of its employment or nearly 5,200 jobs compared to the control

region – considerably more than through the initial mass layoff. Spillover effects

on employment in other firms in the region are with 4% large and persistent

as well. Panel B of Figure 4 shows separate estimates for the tradable and

non-tradable sector: the tradable sector is much more affected than the non-

tradable sector. Yet, the relative importance of employment losses in the tradable

sector does not change much over time accounting for about 70% of the overall

employment decline. In line with our findings in Table 4, employment losses ten

years after a mass layoff took place are most concentrated in firms that operate

in the same broad sector as the event firm.34

34In fact these effects continue to grow even 14 years after the mass layoff took place with no
indication for reversion.
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Spillover Effects to Neighboring Districts Spillover effects of mass layoffs

may spread beyond district boundaries. To check for this possibility, we re-

estimate variants of equation (8) and (9) at the 2-digit industry-region level,

with all neighboring districts sharing a boundary with the event and control

districts as the regional unit of our analysis. To account for the possibility

that neighboring districts of event and control districts differ in their industry

structure, we control for 2-digit industry-year fixed effects in our regressions.

Table 6 shows that there is little evidence for spillover effects to neighboring

districts: neither total regional employment (column (1)), nor employment in the

tradable or non-tradable sector (columns (2) and (3)), nor employment in the

same broad industry (column (4)) are affected by a mass layoff in a neighboring

district. The negative spillover effects of mass layoffs therefore appear to be

spatially concentrated in firms located in the same district as the mass layoff

firm.

5.3 Regions vs Workers

Our results indicate a strong and persistent decline in local employment of 3.7%

four years and 6.5% ten years after the mass layoff. Yet, the job losses at the

local level do not necessarily imply that workers who were employed in the local

economy at the time of the mass layoff face worse employment prospects. Job

losses in the local economy may mainly reflect the reallocation of workers from

declining to more prospering regions, as workers employed in the mass layoff

region find jobs in other local economies, or workers with jobs in other regions

refrain from moving into the mass layoff region.

To investigate the various margins through which local employment adjusts,

we shift the analysis from the regional to the individual level. In Table 7, we
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report estimates from our baseline regression in equation (8), but now follow the

labor market careers of workers (including those displaced) who at the time of

the mass layoff were employed in the mass layoff regions, even if they leave that

region later on.35 We restrict attention to attached workers who were employed

in the region in the three years prior to the layoff.36 The table shows that

attached workers in the event region are less likely to be employed after the mass

layoff than workers in the control region (column (1)). However, the decline in

employment for the individual worker is substantially smaller than the decline

in local employment (compare 0.8 percentage points to 3.7% four years after

the layoff).37 Hence, outflows of employed workers into un- or non-employment

account for only 20% (0.008/0.037) of the overall local employment decline.

Columns (2) and (3) of Table 7 highlight that the discrepancy between the

decline in employment at the local and individual level is partially explained

by workers moving away from the region and finding employment in other re-

gions. Four years after the mass layoff, workers in the mass layoff district are

1.8 percentage points less likely to remain employed in the same district, and 1

percentage point more likely to be employed in a different district, than workers

in the control group.

While worker outflows from mass layoff regions to other regions are impor-

tant, they cannot alone account for the much smaller employment response at

35In our data, we do not directly observe where workers reside. But the evidence suggests
that about 85% of workers who are no longer employed in the event district after the mass
layoff do not find jobs in the same broader commuting zone. Instead, they find employment in
districts outside the commuting zone and are thus likely to move away from the region.

36This restriction has little effect on the estimates after the layoff but reduces pre-event
differences of employment in the same district between workers in the event and control regions.

37It should be noted that the two effects are comparable, as the dependent variable in the
worker regression is normalized by local employment in the pre-event period. A reduction of
0.8 percentage points in employment of attached workers hence corresponds to a reduction in
local employment of 0.8%.
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the individual compared to the local level. The remaining difference can be ex-

plained by a reduction in inflows of workers into the event region, either from

employment in other regions or from un- or non-employment. To investigate the

reduction of inflows into the local labor market, we estimate the baseline regres-

sion (see equation (8)), now using cumulative inflows, normalized by regional

employment just prior to the mass layoff (in τ = −1), as the dependent variable.

The results in columns (4) to (6) of Table 7 show that worker inflows into the

region indeed decline after a mass layoff: Four years after the mass layoff, total

worker inflows are 2.3 percentage points lower in event than in control regions

(column (4)). More than half of the reduction in total worker inflows stem from

workers who were employed in other regions in the previous year (1.3 percentage

points, column (5)), while reductions in inflows from un- or non-employment

account for the rest (1 percentage point, column (6)). Taken together, worker

reallocations across local labor markets, either through higher outflows to other

regions (column (3) of Table 7) or through reduced inflows from other regions

(column (5) of Table 7) account for a substantial share (over 50%) of the total

decline in local employment.

In Table 8, we break down the individual level analysis by age. The results

are striking: employment losses of individuals employed in the event region at

the time of the mass layoff are heavily concentrated among older individuals

(51- to 65-year-olds) who are 3.4 percentage points less likely to be employed

four years after the mass layoff. In contrast, young (16- to 25-year-olds) and

prime-aged workers (26- to 50-year-olds) experience no decline in employment

following the mass layoff. This difference can be explained by the fact that

young and prime-aged workers are more likely to seek employment in other local

economies (columns (4) and (5)). Older workers, in contrast, do rarely move
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away to find employment elsewhere (column (6)).

Columns (7) to (9) further show that inflows into employment in the affected

region decrease the most for young workers: four years after the layoff, inflows

of 16- to 25-year-olds into the mass layoff region are 5.4 percentage points lower

compared to the control region. Effects are with 1.9 percentage points weaker for

prime-aged workers and basically zero for older workers. These findings suggest

that mass layoffs disrupt the flow of young and prime-aged workers into the

region and hence the supply of new human capital to the local economy.

Tables A4 and A5 in the appendix further show results by education and

gender. The results in Table A4 suggest that high-skilled workers in mass lay-

off regions do not face a reduction in their employment prospects as all of the

adjustment to the mass layoff comes from a reduction in inflows. Medium- and

low-skilled workers in contrast, suffer from employment declines in the region.

Yet, even for these groups, the main adjustment occurs through workers mov-

ing away and finding jobs in other regions and reduced inflows of workers into

the region. Finally, Table A5 shows that employment prospects of men decline

slightly more than those of women, possibly because men are more likely to work

in the manufacturing sector than women. The basic adjustment mechanisms are

however, quite similar: both men and women experience higher outflows to other

regions and reduced inflows into the event region after the mass layoff.

Overall, these findings highlight that even over the relatively short time span

considered here, worker reallocations across regions are an important margin

of adjustment in Germany. Geographic mobility is a particularly important

adjustment channel for workers younger than 50. Workers from this age group

who were employed at the time of the mass layoff are nearly fully shielded from

the decline in local employment opportunities. As a result, their employment
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prospects are not much affected by the mass layoff. The picture looks less positive

for workers older than 50. These workers are no longer geographically mobile –

possibly because of their proximity to retirement age – and in consequence their

employment prospects are permanently reduced by the mass layoff.

6 Discussion and Conclusion

This paper shows that mass layoffs in ”flagship” firms have severe and long-

lasting consequences on local economies that go much beyond the initial mass

layoff. A mass layoff of 1.9% of regional employment multiplies to regional

employment losses of 3.7% after four years and even 6.5% a decade after the mass

layoff. Other firms in the region have lost 1.4% of employment after 4 years and

4% after a decade. These findings imply that about 35% of local employment

losses stem from spillover effects in plants not directly affected by the mass layoff

(55% after a decade). Local employment spillovers are even more severe for firms

in the region that produce tradable goods and particularly for firms operating in

the same broad industry as the mass layoff firm. While employment declines are

substantial, we find little evidence for a persistent downward pressure on wages

in event regions.

Despite these considerable negative consequences at the regional level, em-

ployment prospects of workers who were employed in the region at the time of

the mass layoff are much less affected and decline on average by only 0.8 percent-

age points within four years after the mass layoff. This discrepancy between the

employment losses at the local and individual level is explained by two factors.

First, workers who are employed in the event region at the time of the mass

layoff move away and find employment elsewhere. Second, inflows of workers
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into the mass layoff region, either from employment in other areas or from un-

or non-employment, decrease. We find striking differences by age: Whereas em-

ployment prospects of workers older than 50 sharply and permanently decline

by 3.4 percentage points four years after the mass layoff, employment prospects

of workers younger than 50 are hardly affected. The reason is that geographic

mobility nearly fully shields them from the decline in local employment oppor-

tunities, as they relocate to find employment in other regions and inflows to the

region decrease. In contrast, older workers are less geographically mobile and

therefore suffer much larger employment losses following a mass layoff.

What do these results imply about the potential welfare costs of mass layoffs?

Welfare losses are high for workers displaced in the mass layoff: they have much

lower employment prospects after the layoff and also suffer persistent wage losses

–though they might be compensated in part through generous compensation

plans. Our findings further highlight that mass layoffs trigger a persistent decline

in the demand for labor in other firms in the local economy, in particular in firms

in the same sector as the mass layoff firm. Yet, workers employed in the region

at the time of the mass layoff are harmed much less. In contrast to regions,

workers, if young enough, are geographically mobile which limits the potential

welfare losses from declining local employment opportunities. Since older workers

are no longer geographically mobile, welfare losses may be larger for them, but

are likely to be cushioned by generous early retirement packages. More generally,

the findings in this study suggest that interventions by federal governments like

bailouts, for instance, should be used with great caution as they discourage the

reallocation of jobs and inputs to more productive uses.
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Appendix A Details of Theoretical Framework

A.1 Derivation of Local Labor Demand

From the production function (equation (1)), the first-order conditions for labor

and capital are

logwr = log fjAr + logα+ (1−α)(1−µ) log K̄j − (1−α) logLj + (1−α)µ logKj

(A.1)

log i = log fjAr+log(1−α)µ+(1−α)(1−µ) log K̄j+α logLj−(1−(1−α)µ) logKj

(A.2)

Solving equation (A.2) for logKj , substituting this expression into equation (A.1)

and solving for logLj yields the firm’s demand curve:38

logLj = κ+
log(fjAr)

(1− α)(1− µ)
− 1− (1− α)µ

(1− α)(1− µ)
logwr

The demand curve of the local economy in (3) is then obtained by aggregating

the firm’s demand curve over all firms in the local labor market:

logLr = log
∑
j

Lj

= log
∑
j

f
1

(1−α)(1−µ)
j +

logAr
(1− α)(1− µ)

− 1− (1− α)µ

(1− α)(1− µ)
logwr + κ (A.3)

38κ = − µ
(1−µ) log i+ log K̄j + 1−(1−α)µ

(1−α)(1−µ) logα+ µ
1−µ log[(1 − α)µ], with K̄ =

∑
j

K̄j , which is

fixed.
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A.2 Local Labor Supply with Housing

Our basic setup assumes that local labor supply only depends on wages in the

area and wages in other areas (see equation (2)). We can readily extend this

setup to include housing. Define wr as real wages in region r such that log(wr) =

(log(w̃r)−log(rr)) where w̃r denotes nominal wages and rr denotes housing prices

in region r. Further, we assume that housing supply only depends on housing

prices as follows:

Hr = h(rr)

Let k denote the inverse of the local housing supply elasticity; that is k = 1
∂h(.)
∂rr

rr
h(.)

.

This implies that d log rr = kd logLr. Moreover, let η now denote the elasticity of

local labor supply with respect to real (as opposed to nominal) wages. Instead of

two first-order conditions, (5) and (6), we now have three first-order conditions:

d logLr =
1

J

1

(1− α)(1− µ) + η(1− (1− α)µ)− λ
df1 , and

d logwr = d log(w̃r)− d log rr = ηd logLr

d log rr = kd logLr.

By substituting the third equation into the second equation, we get the inverse

of the local labor supply elasticity for nominal wages: η̃ = (η + k). In response

to a mass layoff, not only wages will decline, but also housing prices. As long as

workers are somewhat mobile across regions, the size of the response in housing

prices depends on the housing price elasticity. If workers are not geographically

mobile, housing prices remain unchanged.
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Appendix B Supplemental Empirical Results

B.1 Robustness Analysis

In this section, we demonstrate that our findings are robust to alternative event

definitions, alternative assumptions for the matching procedure, and the use of

synthetic control methods.

B.1.1 Alternative Event Definitions and Alternative Matching Pro-

cedures

Figure A1 plots the estimates of these sensitivity checks: Panel A shows spillover

effects in local employment, while Panel B shows employment effects for firms

operating in the same broad industry as the event firm. Estimates in Panel A

are based on regressions at the regional level, whereas estimates in Panel B are

based on regressions at the 2-digit industry-region level and condition on 2-digit

industry-year fixed effects, in line with our respective baseline specifications.

Our baseline estimates (from column (2) of Table 3 in Panel A and column (1)

of Table 4 in Panel B) are displayed as bold solid line for comparison. The

corresponding parameter estimates can be found in Appendix Tables A1 and

A2.

We first use alternative thresholds to define a mass layoff: a decrease in plant

size by at least 300 in column (2) and a decrease by at least 750 individuals in

column (3) (compared to 500 in the baseline, ”layoff750”). Second, we impose

a stricter event definition and require that no other layoffs affecting more than

200 individuals, and together constituting at least 50% of the original layoff,

take place within four years prior to the mass layoff in column (4) (compared

to two years in the baseline, ”tmin4”). Third, we keep districts with other

57



layoffs bigger than the original layoff in year 3 and 4 prior to the mass layoff

(restriction b) in 3.2) and districts with an expansion bigger than the mass

layoff in the first two years after the original mass layoff (restriction c) in 3.2)

in our sample in column (5) (”onlyrestr a”). Fourth, we only allow control

regions to be matched to the event regions whose largest firm deviates by at

most 25% in size from the largest firm in the event region to make sure that

we only match control regions that also include large ”flagship” firms in column

(6). Fifth, we match on the 16 broad industries outside the event industry as

well as on the 2-digit industries within the broad event industry in column (7)

(compared to broad industry, demographic and skill structure in the baseline,

”matchvar”). Finally, instead of using a Mahalonobis matching estimator, we

implement a synthetic control method which constructs for each mass layoff

district a synthetic control district as a weighted average of potential control

districts (Abadie and Gardeazabal (2003) and described in more detail below).

All specifications yield spillover effects that are very similar in magnitude to our

baseline estimates: mass layoffs reduce employment between 1.0% and 2.2% in

all other firms in the local economy, and between 3.1% and 6.6% in other firms

operating in the same broad industry as the mass layoff firm.

B.1.2 Details of Synthetic Control Method

When applying the synthetic control method to estimate the overall regional

spillover effect (see Table A1, column 7), we construct for each event district

a synthetic control district which represents a weighted average of all potential

control districts. For each event district, the pool of potential control districts

consists of all districts outside the same spatial planning unit which did not

experience a sizable layoff in the four years prior to the layoff in the event region;
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that is, we impose conditions (a) to (c) from Section 4.1).39

Define a vector X1 for the mass layoff districts and a matrix X0 for the po-

tential control districts containing pre-event characteristics which help to predict

outcomes in the event districts following the mass layoff. In contrast to our base-

line matching strategy where we did not explicitly match on district employment,

X1 and X0 now include district employment for each of the four years prior to

the mass layoff (i.e., from τ − 4 to τ − 1).40 Following Abadie et al. (2010), we

then choose the weighting vector W ∗ as the value of W that minimizes

||X1 −X0|| =
√

(X1 −X0W )′V (X1 −X0W )

where V is selected optimally such that the mean squared prediction error

(MSPE) is minimized for the pre-event periods. Consequently, the synthetic

control method chooses both a weight for each variable included in X1 and X0

(via V ) and for each potential control district (via W ). We then pool the set of

treatment and synthetic control districts and re-estimate equation (8).

To estimate spillover effects within the broad event industry (see Table A2,

Column 6), we construct synthetic control units at the district-broad industry

level. That is, for each of the six broad industries in the tradable sector of a

mass layoff district, we construct a synthetic control unit from the same broad

industry and the same pool of potential control districts as above. X1 and X0

now include district employment in the broad industry in the four years prior

to the mass layoff. We then pool the set of treatment and synthetic control

39In contrast to the baseline matching strategy, we do not impose any restrictions on the size
of the potential control districts.

40Including the local industry, demographic and skill structure in X1 and X0 (as in our
baseline matching strategy) in addition to district employment selects the same weights and
consequently does not change our results.
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industry-district observations and re-estimate a variant of equation (9).

B.1.3 Placebo Tests

As a final check of our matching procedure, we implement placebo tests. Using

the original event years, we pick a random district in West Germany (not expe-

riencing a mass layoff in the event year) and define it as a placebo event. Based

on the same matching procedure as in the baseline, we then match a suitable

control district to the placebo district. Appendix Table A3 shows that overall

local employment, local wages, local unemployment as well as local employment

in the tradable and non-tradable sector evolve very similarly in the placebo event

and the control regions both before and after the placebo event, suggesting that

our matching procedure generally works well in eliminating possible differences

in employment (or wage) dynamics between event and control regions.
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Number of Events by Plant 69 Average Size of Layoff Firm 8,123

Number of Events by District 62 Average Size of Layoff 1,702

Number of Events by Industry Average Log Change in Firm Size 0.33

Manufacturing of capital/consumer goods 10 0.019

Manufacturing of industrial goods 4 Number of Events by Year

Energy and Mining 12 Before 1991 23

Manufacturing of consumer products 43 1991-1993 27

After 1993 12

Average Wage 93.86 72.55 84.17

Average Firm Fixed Effect 0.17 -0.02 -

Average Worker Fixed Effect 0.06 -0.01 0.04

Share Low-skilled 0.22 0.23 0.29

Share Medium-skilled 0.70 0.70 0.66

Share High-skilled 0.07 0.07 0.05

Age 16-25 0.15 0.21 0.20

Age 26-50 0.64 0.61 0.31

Age 51-65 0.20 0.17 0.50

Table 1: Characteristics of Mass Layoffs

Other Workers in Event              

District

Notes: Panel A shows characteristics of the mass layoff events. 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 break-ups and spin-offs). We impose a number of

additional restrictions to make sure no other sizable event occurred prior to the actual layoff (see Section 3.2 for details). The

number of events by district is smaller than the number of events by plant because mass layoffs might occur in different plants

in the same district and same year (which we count as a single event in that district). Panel B compares characteristics of

workers in the mass layoff plants and other plants in the district, as well as of workers displaced by the mass layoff (measured in

the year prior to the layoff). Wages are daily wages in EUR adjusted to 1995 prices. Average firm and worker fixed effects are

measured in log-points. 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 or university degree.

Displaced 

Workers

Panel B: Mass Layoff Plants and Displaced Workers

Panel A: Mass Layoff Events

Average Share of Local Employment

Layoff            

Firm



Coeff. S.E. Coeff. S.E.

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

Region (excluding Event Firm) -0.018 -0.017 -0.023 -0.001 (0.004) 0.005 (0.006)

Broad Industry (excluding Event Firm) -0.071 -0.074 -0.077 0.004 (0.016) 0.006 (0.021)

Employment 79,987 60,139 78,375 19,847*** (6,366) 1,612 (8,349)

Employment Growth (past 5 years) 0.039 0.045 0.046 -0.007 (0.007) -0.007 (0.011)

Share Urban 0.725 0.567 0.657 0.159** (0.063) 0.068 (0.114)

Daily Wage (excluding Event Firm) 72.583 73.153 70.920 -0.570 (1.668) 1.663 (1.893)

Wage Growth  (past 5 years) 0.060 0.063 0.057 -0.002 (0.002) 0.003 (0.007)

Education:

Low-skilled 0.226 0.223 0.241 0.003 (0.008) -0.015 (0.012)

Medium-skilled 0.703 0.705 0.697 -0.002 (0.006) 0.006 (0.009)

High-skilled 0.071 0.072 0.062 -0.002 (0.006) 0.009 (0.007)

Age:

16-25 0.206 0.216 0.218 -0.010 (0.006) -0.012 (0.009)

26-50 0.618 0.612 0.609 0.007 (0.005) 0.010 (0.008)

51-65 0.176 0.172 0.173 0.003 (0.003) 0.003 (0.004)

Broad Industry:

Agriculture and Fishing 0.006 0.009 0.008 -0.002*** (0.001) -0.001 (0.001)

Energy and Mining 0.031 0.020 0.020 0.011** (0.006) 0.011 (0.009)

Food 0.027 0.033 0.029 -0.006*** (0.002) -0.002 (0.003)

Consumer Goods 0.054 0.063 0.069 -0.009 (0.006) -0.015 (0.010)

Producer Goods 0.107 0.087 0.099 -0.020* (0.012) 0.008 (0.017)

Investment Goods 0.233 0.185 0.218 0.048*** (0.016) 0.014 (0.026)

Construction 0.071 0.080 0.075 -0.009*** (0.003) -0.005 (0.005)

Retail Trade 0.143 0.151 0.142 -0.008 (0.005) 0.001 (0.006)

Transport and Communications 0.043 0.050 0.043 -0.007 (0.004) 0.000 (0.004)

Finance and Insurance 0.030 0.041 0.030 -0.011*** (0.004) -0.000 (0.004)

Hotel and Restaurant Industry 0.017 0.023 0.020 -0.007*** (0.001) -0.003** (0.001)

Educational Services 0.026 0.027 0.025 -0.001 (0.002) 0.001 (0.003)

Health, Veterinary and Social Services 0.077 0.081 0.085 -0.005 (0.003) -0.009 (0.006)

Corporate Services 0.057 0.063 0.052 -0.006 (0.006) 0.005 (0.006)

Other Services 0.015 0.016 0.014 -0.001 (0.001) 0.001 (0.002)

Nonprofit Organizations 0.009 0.010 0.011 0.002*** (0.001) 0.001 (0.001)

Public Administration 0.055 0.060 0.061 0.006* (0.003) 0.005 (0.006)

Notes: Columns (1) to (3) compare mass layoff districts, all West German districts and matched control districts in terms of overall employment

growth and employment growth in the event industry in the mass layoff year, from τ=-1 to τ=0 (Panel A), in terms of characteristics we did not

explicitly match on, such as employment and wage growth (Panel B), and in terms of characteristics we did explicitly match on (Panel C). Columns (4)-

(5) report differences between event districts and all West German districts; and columns (6)-(7) differences between the event and control districts.

In Panels B and C, all level variables are measured in the pre-event period (τ=-1) while growth variables are measured from τ=-6 to τ=-1. All

observations except employment and the share of urban areas are weighted by district employment in the pre-event period (τ=-1). Standard errors

are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.

Panel B: Characteristics Not Matched

Panel C: Matched Characteristics

Control 

Districts

Table 2: Mass Layoff vs Control Districts

Difference Mass Layoff 

versus All Districts 

Difference Mass Layoff 

versus Control Districts 

All West 

German 

Districts

Mass Layoff 

Districts

Panel A: Employment Growth in the Year of Mass Layoff (from τ=-1 to τ=0) 



Wages Unemployment

Total Effect Total Effect Total Effect 

(incl. event firm) 2-digit ind. x year 3-digit ind. x year

baseline baseline fixed effects fixed effects baseline baseline

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

Event Region (τ=-4) 0.002 -0.009 -0.002 -0.007 -0.001 0.002

(0.005) (0.007) (0.007) (0.008) (0.002) (0.001)

Event Region (τ=-3) -0.001 -0.009 -0.003 -0.002 -0.001 0.001

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

Event Region (τ=-2) 0.000 -0.006 0.000 0.000 0.000 0.000

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

Event Region (τ=-1) -0.004 0.001 0.002

(0.004) (0.003) (0.004)

Event Region (event year) -0.014*** -0.006** 0.005***

(0.004) (0.002) (0.001)

Event Region (τ=+1) -0.024*** -0.007** -0.009*** -0.009*** -0.005 0.007***

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

Event Region (τ=+2) -0.028*** -0.008* -0.012*** -0.010* -0.002 0.006***

(0.006) (0.005) (0.004) (0.006) (0.003) (0.002)

Event Region (τ=+3) -0.030*** -0.009 -0.014** -0.014* -0.002 0.005**

(0.007) (0.006) (0.005) (0.008) (0.004) (0.002)

Event Region (τ=+4) -0.037*** -0.014** -0.022*** -0.020* -0.001 0.006**

(0.008) (0.007) (0.007) (0.010) (0.004) (0.002)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes - - Yes Yes

Region Fixed Effects Yes Yes - - Yes Yes

RegionXIndustry Fixed Effects - - Yes Yes - -

IndustryXYear Fixed Effects - - 2-digit 3-digit - -

Number of Events 62 62 62 62 62 62

            Spillover Effect (excluding event firm)            

Notes: The table reports estimates of the effects of mass layoffs on employment, unemployment and wages in event districts based on equation (8). Columns (1), (5) and (6) show results for the

district as a whole, whereas columns (2) to (4) focus on spillover effects excluding employment in the event firm. Columns (1), (2), (5) and (6) are estimated at the district level, column (3) is estimated

at the 2-digit industry-district level and conditions on 2-digit industry-year fixed effects (60 industries) and column (4) is estimated at the 3-digit industry-district level and conditions on 3-digit

industry-year fixed effects (222 industries). The dependent variables are log employment at the respective level of estimation in columns (1) to (4), the average log daily wage (in EUR at 1995 prices)

in the district in column (5) and the district unemployment rate in column (6). Regressions are weighted by district employment in the pre-event period (τ=-1). In columns (1), (5) and (6), the base

period is τ=-1; in the remaining columns it is τ=0, the event year. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.

Employment

Table 3: Effects of Mass Layoffs on Local Labor Markets



Same Broad Same Broad Industry Same Broad Industry Tradable Non-Tradable Tradable Sector 

Industry (different 2-digit ind.) (3-digit level) Sector Sector incl. Event Firm

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

Event Region (τ=-4) -0.005 -0.007 -0.003 -0.035 -0.006 0.000 0.003

(0.013) (0.010) (0.016) (0.023) (0.009) (0.007) (0.007)

Event Region (τ=-3) -0.007 -0.007 -0.003 -0.001 -0.007 -0.001 -0.003

(0.012) (0.008) (0.014) (0.012) (0.008) (0.006) (0.005)

Event Region (τ=-2) -0.004 -0.006 0.001 -0.004 -0.005 0.003 0.000

(0.010) (0.007) (0.011) (0.010) (0.007) (0.005) (0.003)

Event Region (τ=-1) -0.004 -0.002 -0.003 0.000 -0.003 0.003

(0.008) (0.006) (0.009) (0.009) (0.006) (0.003)

Event Region (event year) -0.024***

(0.009)

Event Region (τ=+1) -0.018** -0.013** -0.020** -0.018** -0.015*** -0.005** -0.045***

(0.008) (0.006) (0.009) (0.009) (0.006) (0.003) (0.009)

Event Region (τ=+2) -0.017* -0.017** -0.022* -0.020 -0.017** -0.008* -0.049***

(0.010) (0.008) (0.011) (0.013) (0.007) (0.004) (0.010)

Event Region (τ=+3) -0.025* -0.016* -0.033** -0.037** -0.020** -0.010* -0.061***

(0.013) (0.009) (0.016) (0.017) (0.008) (0.006) (0.013)

Event Region (τ=+4) -0.050*** -0.024** -0.060*** -0.063*** -0.035*** -0.014** -0.074***

(0.017) (0.012) (0.022) (0.021) (0.011) (0.007) (0.014)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes Yes

Industry X Year Fixed Effects 2-digit 2-digit 2-digit 3-digit 2-digit 2-digit 2-digit

Industry X Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes

Table 4: Spillover Effects in Local Employment from Mass Layoffs by Industries

Different Broad 

Industry

Notes: The table reports estimates of the effects of mass layoffs on log employment in different industries. Industries are defined at the 2-digit level (60 industries) in all columns except column (4) where industry refers to

the 3-digit level (222 industries). In columns (1) to (4), the sample is restricted to firms in the tradable sector. In columns (1), (2) and (4), we display spillover effects in employment separately for firms in the same and

different broad industry as the mass layoff firm. In column (3), we show spillover effects in the same broad sector, but outside the 2-digit industry as the mass layoff firm. In columns (5) and (6), we report spillover effects in

employment separately for the tradable and non-tradable sector (excluding the mass layoff firm). In column (7), we display employment effects from mass layoffs in the tradable sector including the mass layoff firm.

Regressions are estimated at the industry x district level and are weighted by industry-district employment in the pre-event period (τ=-1). Estimates are based on variants of equation (9) and control for district x industry

fixed effects, event period fixed effects and industry x year fixed effects. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.

Tradable vs Non-Tradable SectorTradable Sector only



Upstream Downstream Upstream Downstream

Supplier Customer Supplier Customer

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

Event Region (τ=-4) 0.007 0.001 0 -0.009

(0.007) (0.007) (0.008) (0.009)

Event Region (τ=-3) 0.004 0.005 0.004 -0.007

(0.006) (0.006) (0.007) (0.006)

Event Region (τ=-2) -0.001 0.000 0.005 -0.005

(0.005) (0.005) (0.006) (0.005)

Event Region (τ=-1) 0.001 0.001 0.004 -0.005

(0.004) (0.004) (0.006) (0.005)

Event Region (event year)

Event Region (τ=+1) -0.001 0.000 -0.008 -0.004

(0.004) (0.004) (0.005) (0.005)

Event Region (τ=+2) 0.004 0.006 -0.003 0.003

(0.005) (0.005) (0.005) (0.005)

Event Region (τ=+3) 0.006 0.009 -0.003 0.015*

(0.007) (0.007) (0.008) (0.008)

Event Region (τ=+4) 0.005 0.009 -0.009 0.017*

(0.009) (0.008) (0.013) (0.009)

Event Period Fixed Effects Yes Yes Yes Yes

Linkages*Event Period Fixed Effects Yes Yes Yes Yes

Industry*Year Fixed Effects 2-digit 2-digit 3-digit 3-digit

Industry*Region Fixed Effects Yes Yes Yes Yes

Mean of Proximity Measure 0.078 0.086 0.107 0.096

Standard Deviation 0.148 0.174 0.191 0.164

2-digit level (German I-O Tables) 3-digit level (US I-O Tables)

Table 5: Spillover Effects and Input-Output Linkages

Notes: The table investigates whether spillover effects in employment from mass layoffs differ by the degree of input-output linkages with the

event industry. The degree of input-output linkages in columns (1) and (2) is measured at the 2-digit industry level using German input-output

tables. In columns (3) and (4) input-output linkages are measured at the 3-digit industry level using US input-output tables to proxy for the

German input-output relations. Estimation is at the industry x district level and the dependent variable is log industry employment (excluding

the event firm). Regressions are weighted by industry-district employment in the pre-event period (τ=-1). We distinguish between two

measures of input-output linkages: the share of all output provided to tradable good producers that is sold to the event industry (columns (1)

and (3)) and the share of all inputs used from tradable good producers that is bought from the event industry (column (2) and (4)). The

reported coefficients are for the interaction terms between the event dummies and the respective input-output linkage measure. They

measure how a change in input-output linkages (by one standard deviation) affects the employment loss in the industry under consideration

in the mass layoff region. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.



Region Tradable Non-Tradable 

Sector Sector

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

Event Region (τ-4) 0.002 0.008 -0.009 0.006

(0.003) (0.009) (0.005) (0.013)

Event Region (τ-3) 0.002 0.007 -0.007 0.005

(0.002) (0.007) (0.004) (0.010)

Event Region (τ-2) 0.001 0.000 -0.004 0.000

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

Event Region (τ-1) 0.000 -0.001 -0.003 -0.002

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

Event Region (event year)

Event Region (τ+1) 0.000 -0.001 0.000 -0.003

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

Event Region (τ+2) -0.002 0.000 -0.002 -0.001

(0.004) (0.006) (0.003) (0.010)

Event Region (τ+3) -0.002 -0.002 0.000 0.000

(0.005) (0.007) (0.004) (0.011)

Event Region (τ+4) -0.005 -0.007 -0.004 -0.004

(0.006) (0.008) (0.005) (0.012)

Event Period Fixed Effects Yes Yes Yes Yes

Industry*Year Fixed Effects 2-digit 2-digit 2-digit 2-digit

Industry*Region Fixed Effects Yes Yes Yes Yes

Same Broad 

Industry

Notes: The table reports estimates of the spillover effects in employment from mass layoffs in districts sharing a border

with the mass layoff district (neighboring districts). We first report estimates of the spillover effects on employment in

the neighboring districts as a whole (column (1)). We then allow the spillover effects to differ between the tradable and

non-tradable sector (columns (2) and (3)). In column (4), we display spillover effects in firms in neighboring districts

which operate in the same broad sector as the mass layoff firm. There are 167 neighboring districts in our sample.

Regressions are estimated at the (2-digit) industry x district level and are weighted by industry-district employment in

the pre-event period (τ=-1). Estimates are based on variants of equation (9) and control for district x industry fixed

effects, event period fixed effects and industry x year fixed effects. Standard errors are clustered at the district level.

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

Table 6: Mass Layoffs and Employment Losses in Neighboring Districts

Neighboring Regions



Employment Employment Employment Total Inflows

Same District Different District Other Districts Un-/Non-Employed

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

Event Region (τ=-4) 0.004 0.001 0.003 0.001 -0.007** 0.007**

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

Event Region (τ=-3) 0.001 0.001 0.000 0.001 -0.003* 0.004*

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

Event Region (τ=-2) 0.001 0.001 0.000 0.002 0.001 0.001

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

Event Region (τ=-1)

Event Region (event year) -0.004 -0.008** 0.004* -0.005 -0.002 -0.003

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

Event Region (τ=+1) -0.007*** -0.014*** 0.006** -0.011** -0.006** -0.005

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

Event Region (τ=+2) -0.008*** -0.015*** 0.008** -0.015*** -0.008** -0.006

(0.003) (0.005) (0.003) (0.006) (0.003) (0.004)

Event Region (τ=+3) -0.007** -0.015*** 0.008** -0.019*** -0.011*** -0.008

(0.003) (0.005) (0.003) (0.007) (0.004) (0.005)

Event Region (τ=+4) -0.008** -0.018*** 0.010** -0.023*** -0.013*** -0.01

(0.003) (0.006) (0.004) (0.009) (0.005) (0.006)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Table 7: Effects of Mass Layoffs on Employment Outflows and Inflows 

Inflows from 

Outflows: Attached Workers Inflows

Notes: The table analyzes how mass layoffs affect worker flows into and out of the mass layoff region based on estimating variants of equation (8). In columns (1) to (3), we report effects

on the career trajectories of attached workers who were employed in the event or control districts in the three years prior to the event (i.e., from (τ=-3) to (τ=-1)). The dependent variables

are shares of workers engaged in the activity reported in the top row (employment, employment in the same and employment in a different district) scaled by district employment of

attached workers in the pre-event period (τ=-1). Regressions are estimated at the district level and weighted by district employment of attached workers in the pre-event period. Columns

(4) to (6) report effects on inflows into event district employment. The dependent variables are the shares of total inflows (column (4)), inflows from employment in other districts (column

(5)), and inflows from un- or non-employment (column (6)) scaled by district employment in (τ=-1). Regressions are weighted by overall district employment in the pre-event period (τ=-1).

Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *.



Age 16-25 Age 26-50 Age 51-65 Age 16-25 Age 26-50 Age 51-65 Age 16-25 Age 26-50 Age 51-65

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Event Region (τ=-4) -0.004 0.003 0.001 0.007* 0.003 0.001 0.000 -0.002 0.001

(0.004) (0.003) (0.003) (0.004) (0.002) (0.001) (0.009) (0.006) (0.004)

Event Region (τ=-3) 0.001 0.001 0.000 0.000 0.000 0.000 0.001 -0.001 0.000

(0.003) (0.002) (0.002) (0.001) (0.001) (0.000) (0.006) (0.003) (0.003)

Event Region (τ=-2) 0.001 0.001 -0.001 0.000 0.000 0.000 0.004 0.002 0.000

(0.002) (0.001) (0.001) (0.001) (0.001) (0.000) (0.003) (0.002) (0.001)

Event Region (τ=-1)

Event Region (event year) 0.001 0.002 -0.028*** 0.008* 0.005** 0.001 -0.008 -0.005 -0.001

(0.004) (0.003) (0.007) (0.004) (0.002) (0.001) (0.010) (0.005) (0.002)

Event Region (τ=+1) 0.000 0.000 -0.036*** 0.011** 0.007** 0.002* -0.019* -0.011** 0.000

(0.004) (0.002) (0.009) (0.005) (0.003) (0.001) (0.009) (0.005) (0.003)

Event Region (τ=+2) 0.003 0.001 -0.041*** 0.013** 0.009** 0.002* -0.03*** -0.013** 0.000

(0.004) (0.003) (0.011) (0.006) (0.004) (0.001) (0.011) (0.006) (0.004)

Event Region (τ=+3) 0.004 0.001 -0.038*** 0.015** 0.011** 0.001 -0.043*** -0.016** 0.000

(0.004) (0.003) (0.010) (0.007) (0.004) (0.001) (0.013) (0.008) (0.005)

Event Region (τ=+4) 0.004 -0.002 -0.034*** 0.018** 0.013*** 0.001 -0.054*** -0.019** 0.001

(0.005) (0.003) (0.010) (0.007) (0.005) (0.001) (0.016) (0.009) (0.006)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The table analyzes how mass layoffs affect worker flows into and out of the event region by age groups based on estimating variants of equation (8). Columns (1) to (6) report the effects on career trajectories of

attached workers by age group. The dependent variables are employment (columns (1) to (3)), or employment in the same district (columns (4) to (6)), of attached workers in the given age range scaled by employment

of attached workers in that age range in the pre-event period (τ=-1). Regressions are weighted by district employment of attached workers in the respective age group in τ=-1. Columns (7) to (9) report effects on inflows

into event district employment by age group. The dependent variables in columns (7) to (9) are the share of total inflows of the respective age group scaled by district employment of that age group in the pre-event

period (τ=-1).  Regressions are weighted by district employment of the respective age group in the pre-event period (τ=-1). Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *.

Total Inflows by Age Group

Table 8: Effects of Mass Layoff on Employment Outflows and Inflows by Age Groups

Employment Different District by Age GroupEmployment by Age Group

InflowsOutflows: Attached Workers



Figure 1: Annual Employment Changes in the Event Firm Before and After a Mass Layoff

Notes: The figure plots annual changes in log employment in the mass layoff firm, weighted by employment in the pre-event period

(τ=-1).



               Panel E: Wages

Notes: The figure reports estimates of the effects of mass layoffs on displaced workers based on equation (8). The control group consists of all workers employed in the pre-

event period (τ=-1) in control districts. Observations in Panel A to D are measured at the district level (1116 observations). Panel A plots the effects of mass layoffs on

displaced workers' employment probabilities. Panel B plots the effects on displaced workers' unemployment probabilities. Panel C plots the effects on being out of the

labor force or working outside the social security system (in the military, as a civil servant or as self-employed). Panel D plots the effects on displaced workers' probability

to work in another region. Regressions are weighted by the number of displaced individuals in event districts and by district employment in the pre-event period in control

districts. Observations in Panel E are at the individual level and restricted to full-time workers (36,753,461 observations). The dependent variable is the log daily wage (base

year 1995). We include individual fixed effects in the regression to avoid compositional changes and exclude displaced workers who return to the mass layoff firm two

years after the mass layoff (to account for recalls). Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.

Figure 2: Effects of Mass Layoffs on Displaced Workers

Panel A: Employment

Panel D: Employment in Other Regions

Panel B: Unemployment

Panel C: Out of Labor Force & Work Outside Social Sec. System



Panel A: Event vs Control Districts

Figure 3: Effects of Mass Layoffs on Local Employment

Panel B: Difference between Event and Control Regions

Notes: Panel A plots log employment relative to log employment in the year prior to the event (τ=-1),

separately for event districts (black line) and control districts (grey line). Panel B plots, based on equation

(8), the effects of mass layoffs on overall local employment (grey line) and on local employment excluding

the event firm (black line); see also Table 4, columns (1) and (2).



Figure 4: Long-Run Effects of Mass Layoffs on Local Employment

Panel A: Regional and Spillover Effects in the Long-Run

Panel B: Long-Run Effects in Tradable, Non-Tradable and Event Sector

Notes: The figure plots, based on a variant of equation (9), the long-run effects of mass layoffs. Panel A plots the long-run effects of mass layoffs

on overall local employment (light grey line) and on local employment excluding the event firm (black line). Panel B plots, the effects on

employment in the tradable sector (medium grey line), the non-tradable sector (light grey line) and in the same broad industry as the mass

layoff firm (black line). Regressions are estimated at the 2-digit industry x district level and control for district x industry fixed effects, event

period fixed effects and 2-digit industry x year fixed effects, and trace out the effects of mass layoffs on local employment up to 10 years (as

opposed to 4 years in the baseline specification) after the event. Since we have to drop events occurring after 1998, the sample reduces to 55 (as

opposed to 62) events and their control districts.



Panel A: Spillover Effects in Local Employment

Panel B: Spillover Effects in Local Event Sector Employment

Figure A1: Specification Checks

Notes: The figures display estimates from various sensitivity checks of the effects of mass layoffs on local employment

excluding the mass layoff firm (Panel A) and on employment in the same broad industry as the mass layoff firm (Panel

B). The solid black lines plot our baseline coefficients from Table 3, column (2) (Panel A) and Table 4, column (1) (Panel

B). Estimates in Panel A are based on regressions at the district level, whereas estimates in Panel B are based on

regressions at the 2-digit industry-region level and condition on 2-digit industry-year fixed effects, in line with our

respective baseline specifications. In specification "layoff300", we define a mass layoff as a decrease in plant size of at

least 750 individuals. In specification "layoff750", we define a mass layoff as a decrease in plant size of at least 750

individuals. In specification “tmin4”, we impose a stricter event definition and require that no other layoffs affecting

more than 200 individuals, and together constituting at least 50% of the original layoff, take place within four years

prior to the mass layoff. In specification "onlyrestr_a", we keep districts with other layoffs bigger than the original

layoff in year 3 and 4 prior to the mass layoff and districts with an expansion bigger than the mass layoff in the first

two years after the original mass layoff in our sample. In specification "maxfirmsize", we only allow control regions to

be matched to the event regions whose largest firm deviates by at most 25% in size from the largest firm in the event

region. In specification "matchvar", we match on the 16 broad industries outside of the event industry as well as on 2-

digit industries within the broad event industry. In specification “synthcontrol”, we implement synthetic control

methods to find suitable control regions following Abadie and Gardeazabal (2003); see Appendix B.1.2 for details.

Coefficient estimates and standard errors can be found in Appendix Tables A1 and A2.



Baseline Layoff Definition Layoff Definition Event Definition Event Definition Event Definition Matching Synthetic

(>300) (> 750) (Restr. (a) up to t-4) (only Restr. (a)) (max firm size dev.) Variables Control

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

Event Region (τ=-4) -0.009 0.006 -0.011 -0.008 -0.011 0.006 -0.004 -0.007

(0.007) (0.004) (0.010) (0.008) (0.007) (0.008) (0.007) (0.006)

Event Region (τ=-3) -0.009 0.004 -0.015 -0.010 -0.012* 0.002 -0.005 -0.008

(0.006) (0.004) (0.009) (0.008) (0.006) (0.008) (0.006) (0.005)

Event Region (τ=-2) -0.006 0.005* -0.011 -0.004 -0.008 0.003 -0.002 -0.004

(0.005) (0.003) (0.007) (0.006) (0.005) (0.006) (0.005) (0.004)

Event Region (τ=-1) -0.004 0.004** -0.007 -0.004 -0.007* -0.001 -0.003 -0.002

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

Event Region (event year)

Event Region (τ=+1) -0.007** -0.005*** -0.009*** -0.011*** -0.006** -0.005 -0.006** -0.005**

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

Event Region (τ=+2) -0.008* -0.008*** -0.011** -0.015*** -0.008* -0.007 -0.008* -0.007**

(0.005) (0.003) (0.005) (0.006) (0.004) (0.005) (0.004) (0.003)

Event Region (τ=+3) -0.009 -0.010*** -0.011 -0.015** -0.010* -0.007 -0.009* -0.007*

(0.006) (0.004) (0.007) (0.007) (0.005) (0.005) (0.005) (0.004)

Event Region (τ=+4) -0.014** -0.016*** -0.017* -0.022*** -0.013** -0.012* -0.017*** -0.010*

(0.007) (0.005) (0.009) (0.008) (0.006) (0.006) (0.006) (0.005)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Region X Industry Fixed Effects - - - - - - - -

Industry X Year Fixed Effects - - - - - - - -

Number of Events 62 192 34 44 69 42 62 73

Notes: The table displays estimates from various sensitivity checks of the effects of mass layoffs on local employment excluding the mass layoff firm. For comparison, we report our baseline coefficients from Table 3, column (2)

in column (1). Estimates are based on regressions at the district level. In column (2), we define a mass layoff as a decrease in plant size of at least 300 individuals and in column (3) as a decrease in plant size of at least 750

individuals. In column (4), we impose a stricter event definition and require that no other layoffs affecting more than 200 individuals, and together constituting at least 50% of the original layoff, take place within four years prior

to the mass layoff. In column (5), we keep districts with other layoffs bigger than the original layoff in year 3 and 4 prior to the mass layoff and districts with an expansion bigger than the mass layoff in the first two years after

the original mass layoff in our sample. In column (6), we only allow control regions to be matched to the event regions whose largest firm deviates by at most 25% in size from the largest firm in the event region. In column (7)

we match on the 16 broad industries outside of the event industry as well as on the two-digit industries within the broad event industry. In column (8), we implement synthetic control methods to find suitable control regions

following Abadie and Gardeazabal (2003); see Appendix B.1.2 for details. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.

Table A1: Specification Checks - Spillover Effects in Local Employment (Excluding the Event Firm)



Baseline Layoff Definition Layoff Definition Event Definition Event Definition Event Definition Matching Synthetic

(>300) (> 750) (Restr. (a) up to t-4) (only Restr. (a)) (max firm size dev.) Variables Control

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

Event Region (τ=-4) -0.005 0.018 -0.002 0.001 -0.005 -0.008 0.000 0.01

(0.014) (0.013) (0.020) (0.014) (0.016) (0.014) (0.014) (0.013)

Event Region (τ=-3) -0.007 0.01 -0.008 -0.001 -0.013 -0.014 -0.005 0.007

(0.013) (0.011) (0.017) (0.012) (0.013) (0.011) (0.013) (0.011)

Event Region (τ=-2) -0.004 0.008 -0.003 -0.002 -0.012 -0.012 -0.003 0.007

(0.011) (0.011) (0.014) (0.010) (0.012) (0.008) (0.011) (0.009)

Event Region (τ=-1) -0.004 0.01 -0.001 -0.004 -0.011 -0.012* -0.004 0.007

(0.008) (0.007) (0.010) (0.008) (0.010) (0.006) (0.009) (0.007)

Event Region (event year)

Event Region (τ=+1) -0.018** -0.014** -0.020* -0.013 -0.029*** -0.006 -0.016* -0.021***

(0.008) (0.006) (0.012) (0.008) (0.009) (0.009) (0.008) (0.006)

Event Region (τ=+2) -0.017 -0.015** -0.02 -0.013 -0.029*** -0.007 -0.017 -0.031***

(0.011) (0.006) (0.016) (0.011) (0.010) (0.013) (0.010) (0.009)

Event Region (τ=+3) -0.025* -0.014* -0.028 -0.024* -0.036** -0.011 -0.029** -0.041***

(0.014) (0.007) (0.022) (0.013) (0.015) (0.014) (0.013) (0.011)

Event Region (τ=+4) -0.050*** -0.031** -0.066** -0.048*** -0.061*** -0.031* -0.054*** -0.054***

(0.018) (0.012) (0.029) (0.018) (0.021) (0.016) (0.016) (0.014)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Industry*Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Industry*Region Fixed Effects 2-digit 2-digit 2-digit 2-digit 2-digit 2-digit 2-digit 2-digit

Number of Events 62 191 34 44 69 42 62 73

Table A2: Specification Checks - Spillover Effects in the Same Broad Industry as the Event Firm (Excluding the Event Firm)

Notes: The table reports estimates from various specification checks of the effects of mass layoffs on log employment in firms that belong to the same broad industry as the event firm. In column (1) we report for comparison our baseline

estimates from Table 4, column (1). In column (2), we define a mass layoff as a decrease in plant size of at least 300 individuals and in column (3) as a decrease in plant size of at least 750 individuals. In column (4), we impose a stricter event

definition and require that no other layoffs affecting more than 200 individuals, and together constituting at least 50% of the original layoff, take place within four years prior to the mass layoff. In column (5), we keep districts with other

layoffs bigger than the original layoff in year 3 and 4 prior to the mass layoff and districts with an expansion bigger than the mass layoff in the first two years after the original mass layoff in our sample. In column (6), we only allow control

regions to be matched to the event regions whose largest firm deviates by at most 25% in size from the largest firm in the event region. In column (7) we match on the 16 broad industries outside of the event industry as well as on the two-

digit industries within the broad event industry. In column (8), we implement synthetic control methods to find suitable control regions following Abadie and Gardeazabal (2003); see Appendix B.1.2 for details. All regressions are estimated

at the 2-digit industry-district level and weighted by 2-digit-district employment in the pre-event period. All regressions include district x industry fixed effects, event period fixed effects, and 2-digit industry x year fixed effects. The base

period in all columns is τ=0, the event year. Standard errors are clustered at the district level. Significance levels: 1% ***, 5% ** and 10% *.



Unemployment Wages

Placebo Tradable Non-Tradable Placebo Placebo

Region Sector Sector Region Region

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

Event Region (τ=-4) -0.002 -0.002 -0.001 -0.001 0.002

(0.008) (0.012) (0.009) (0.002) (0.002)

Event Region (τ=-3) -0.006 -0.005 -0.005 -0.001 0.003*

(0.006) (0.010) (0.007) (0.002) (0.002)

Event Region (τ=-2) -0.002 0.001 -0.002 0.000 0.001

(0.005) (0.008) (0.005) (0.001) (0.001)

Event Region (τ=-1) -0.003 -0.001 -0.002

(0.003) (0.005) (0.004)

Event Region (event year) 0.000 0.000

(0.002) (0.001)

Event Region (τ=+1) 0.001 -0.001 0.003 0.000 0.000

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

Event Region (τ=+2) 0.000 0.001 0.003 0.001 0.002

(0.004) (0.006) (0.005) (0.003) (0.002)

Event Region (τ=+3) 0.003 0.006 0.003 0.004 0.002

(0.006) (0.008) (0.007) (0.003) (0.003)

Event Region (τ=+4) 0.002 0.007 0.001 0.005 0.004

(0.007) (0.010) (0.009) (0.003) (0.003)

Event Period Fixed Effects Yes Yes Yes Yes Yes

Year Fixed Effects Yes - - Yes Yes

Region Fixed Effects Yes - - Yes Yes

Industry x Year Fixed Effects - 2-digit 2-digit - -

Industry x Region Fixed Effects - Yes Yes - -

Employment

Notes: The table reports estimates of mass layoffs on employment, unemployment and wages based on equations (8) and (9) for a set of

placebo districts and their matched control districts. For each original event year, we randomly choose a placebo district which did not

experience a mass layoff in that year. We then match to this placebo district a control district using the same matching restrictions as in the

baseline specification. In line with our baseline specifications, regressions in columns (1), (4) and (5) are estimated at the district level, while

regressions in columns (2) and (3) are estimated at the 2-digit industry-district level. The dependent variables are log employment at the

respective estimation level in columns (1) to (3), the district unemployment rate in column (4) and the average log daily wage in the district in

column (5). In columns (1), (4) and (5), the base period is τ=-1 and in columns (2) and (3) τ=0, the event year. Regressions are weighted by

employment of the respective estimation level in the pre-event period. Standard errors are clustered at the district level. Significance levels:

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

Table A3: Placebo Tests 



Low Skilled Medium Skilled High Skilled Low Skilled Medium Skilled High Skilled Low Skilled Medium Skilled High Skilled

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Event Region (τ=-4) -0.001 0.003 0.009** 0.003** 0.003 -0.001 0.005 -0.002 0.003

(0.004) (0.002) (0.004) (0.002) (0.002) (0.004) (0.010) (0.005) (0.013)

Event Region (τ=-3) -0.001 0.002 0.005* 0 0.000 0.000 0.003 0 0.001

(0.003) (0.002) (0.003) (0.000) (0.001) (0.001) (0.006) (0.003) (0.008)

Event Region (τ=-2) 0 0.001 0.002 0 0.000 0.000 0.003 0.002 0.001

(0.002) (0.001) (0.002) (0.000) (0.001) (0.001) (0.003) (0.002) (0.004)

Event Region (τ=-1)

Event Region (event year) -0.010** -0.004 0.002 0.003* 0.004* 0.004 -0.004 -0.005 -0.011

(0.004) (0.003) (0.003) (0.002) (0.002) (0.004) (0.008) (0.004) (0.010)

Event Region (τ=+1) -0.011*** -0.008*** -0.002 0.005** 0.006** 0.002 -0.011 -0.01** -0.024**

(0.004) (0.002) (0.005) (0.002) (0.003) (0.005) (0.008) (0.005) (0.010)

Event Region (τ=+2) -0.012*** -0.009*** 0.005 0.006*** 0.007** 0.002 -0.018* -0.013** -0.028**

(0.004) (0.003) (0.005) (0.002) (0.003) (0.006) (0.009) (0.005) (0.013)

Event Region (τ=+3) -0.008* -0.009*** 0.008 0.007*** 0.008** 0.002 -0.025** -0.017*** -0.032*

(0.005) (0.003) (0.005) (0.002) (0.004) (0.007) (0.012) (0.006) (0.017)

Event Region (τ=+4) -0.009* -0.011*** 0.003 0.009*** 0.009** 0.002 -0.034** -0.02** -0.041*

(0.005) (0.003) (0.005) (0.003) (0.004) (0.008) (0.016) (0.008) (0.022)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The table analyzes how mass layoffs affect worker flows into and out of the event region by education groups based on estimating variants of equation (8). Columns (1) to (6) report the effects on career

trajectories of attached workers by education group. The dependent variables are employment (columns (1) to (3)), or employment in the same district (columns (4) to (6)), of attached workers in the given

education group scaled by employment of attached workers in that education group in the pre-event period (τ=-1). Regressions are weighted by district employment of attached workers in the respective

education group in τ=-1. Columns (7) to (9) report effects on inflows into event district employment by education group. The dependent variables in columns (7) to (9) are the share of total inflows of the

respective education group scaled by district employment of that education group in the pre-event period (τ=-1). Regressions are weighted by district employment of the respective education group in the pre-

event period (τ=-1). Standard errors are clustered at the district level. Significance levels: 1% *** , 5% ** and 10% *.

Table A4: Effects of Mass Layoff on Employment Outflows and Inflows by Education Level

Outflows: Attached Workers Inflows

Employment by Education Level Employment Different District by Education Level Total Inflows by Education Level



Female Male Female Male Female Male

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

Event Region (τ=-4) 0.002 0.004 0.003 0.003 -0.002 0.002

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

Event Region (τ=-3) 0.000 0.002 0 0.000 -0.001 0.002

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

Event Region (τ=-2) 0.000 0.001 0 0.000 0.002 0.002

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

Event Region (τ=-1)

Event Region (event year) -0.003 -0.005 0.003* 0.005* -0.003 -0.006

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

Event Region (τ=+1) -0.003 -0.010*** 0.004** 0.007** -0.007 -0.013**

(0.002) (0.003) (0.002) (0.003) (0.006) (0.005)

Event Region (τ=+2) -0.003 -0.011*** 0.005** 0.008** -0.009 -0.018***

(0.003) (0.004) (0.002) (0.004) (0.007) (0.007)

Event Region (τ=+3) -0.002 -0.011*** 0.006** 0.009** -0.012 -0.022***

(0.003) (0.004) (0.003) (0.004) (0.008) (0.008)

Event Region (τ=+4) -0.002 -0.013*** 0.007** 0.011** -0.015 -0.028***

(0.003) (0.004) (0.003) (0.005) (0.010) (0.010)

Event Period Fixed Effects Yes Yes Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes Yes Yes

Region Fixed Effects Yes Yes Yes Yes Yes Yes

Notes: The table analyzes how mass layoffs affect worker flows into and out of the event region by gender based on estimating variants of equation (8). Columns (1) to

(4) report the effects on career trajectories of attached workers by gender. The dependent variables are employment (columns (1) and (2)), or employment in the same

district (columns (3) and (4)), of attached workers by gender scaled by employment of attached workers of the respective gender in the pre-event period (τ=-1).

Regressions are weighted by district employment of attached workers of the respective gender in τ=-1. Columns (5) and (6) report effects on inflows into event district

employment by gender. The dependent variables in columns (5) and (6) are the share of total inflows of the respective gender scaled by district employment of that

gender in the pre-event period (τ=-1). Regressions are weighted by district employment of the respective gender in the pre-event period (τ=-1). Standard errors are

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

Table A5: Effects of Mass Layoff on Employment Outflows and Inflows by Gender

Employment by Gender Employment Diff. District by Gender

Outflows: Attached Workers Inflows

Total Inflows by Gender
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