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Abstract

A sizable literature documents that displaced workers suffer substantial negative consequences
in the labor market and health. These effects may extend to the partner or spouse through
household decision-making. Using administrative data of all workers and firms matched to
mortality and patient records, we document a stunning asymmetry: when a man loses his job
in a plant closure, both the man and the spouse suffer negative health consequences. When a
woman loses here job, in contrast, we find no such dire health consequences. We explore three
explanations for this phenomenon: the role of spousal labor supply, the size of earnings and
income losses, and the importance of family structure and gender roles. Spousal labor supply
responses are very small despite limited insurance through public transfers. The size of income
losses and gender roles seem to play a role for explaining the observed asymmetry.

Corresponding author: Kristiina Huttunen, Department of Economics, Aalto University and IZA, Email: kristi-
ina.huttunen@aalto.fi. We thank participants at EALE, SOLE, the Nordic Labor meeting and seminar participants
at Aarhus University and Mainz for comments and suggestions. Christina Vonnahme provided excellent research
assistance. All remaining errors are our own.



1 Introduction

A long line of research has documented that workers who lose their job in a plant closure or mass
layoff have less stable jobs and lower earnings than non-displaced workers — even decades after
the initial displacement (Ruhm |1991|/Jacobson et al. 1993 |[Eliason and Storrie 2006, (Couch and
Placzekl 2010 Huttunen et al.[2011)). More recently, the literature has looked beyond the labor
market to investigate health outcomes (Black et al.[2015/|Browning et al.| 2006/ Eliason and Storrie
2009 |[Kuhn et al. 2009/ Sullivan and von Wachter 2009)). Sullivan and von Wachter (2009), for
instance, document that displaced men suffer a substantially higher mortality risk, which seems
closely related to their sizable earnings losses after displacement. Displacement is also associated
with higher hospitalization rates among surviving men (Browning and Heinesen 2012)). Whether
women also face a higher mortality risk after they lose their job remains debated (Black et al.|2015
Eliason and Storrie|2009).

Yet, the negative consequences of job loss might not stop there if they spill over to other family
members. Social sciences have long underscored how family interactions may shape outcomes of
spouses, particularly in the context of labor supply, consumption or health (Becker| 1991/ Browning
2014|[Fadlon and Nielsen |2019). Yet, we do still lack a clear understanding of the size and nature
of these intra-family spillovers.

Analyzing family spillovers is hampered by two key challenges. First, there is a scarcity of ap-
propriate data matching labor market information with health and mortality records. We are able
to match employer-employee data with detailed records on employment, earnings, public transfers
and individual characteristics for every adult with cause-specific mortality records and administra-
tive patient records over several decades. Most importantly, we can match couples irrespective of
whether they are married or cohabitating using a unique identifier for the partner in the matched
data. Throughout our analysis, we refer to cohabitation couples as spouses independently of their
marital status.

A second challenge is that the incidence of job loss might be correlated with pre-displacement
health risks because employers lay off workers with poor health or because declining industries
employ less healthy workers, for instance. To address these concerns, we focus on workers laid off
in plant closures that occurred during the deep recession that hit Finland after the collapse of the
Soviet Union (figure ?7). Plant closures during that period can be considered largely exogenous to

workers’ idiosyncratic circumstances or performance, reducing concerns about reverse causality (e.g.



Huttunen and Kellokumpu|2016). We further control detailed industry and regional fixed effects
to adjust for mortality risk or health services varying across space or sectors. Finally, we control
for pre-displacement education to account for the well-known health gradient in education as well
as pre-displacement age and marital status to address the health effects of aging or relationship
changes. Our estimates confirm that workers displaced in a plant closure during 1991 — 1993 and
those not displaced during that period face similar mortality risk and hospitalization prior to the
job loss.

We start out with documenting that job displacement has strong negative consequences for the
health of the displaced workers as well as their partner. Yet, we demonstrate a stunning asymmetry
in the health effects after job displacement: If a man gets displaced from his job due to a plant
closure, the mortality risk for both him and his spouse increases. In contrast, if a woman loses her
job in a plant closure, the mortality risk of the woman and her spouse remains unchanged. The
increase in mortality risk for the displaced men is about twice as large as for his spouse. Yet, the
percentage increase is similar for husband and wives. As the pattern is found in both single and
dual earner couples, the asymmetry cannot be explained by differential health status of working
and non-working spousesE

To shed more light on the observed health spillover, we turn to hospitalization records and
cause-specific mortality data. We find that both men and their spouses are more likely to be
treated for alcoholism and mental health issues than their non-displaced peers in the years after
displacement. Displaced men are more likely to die from heart diseases both in the medium- and
the long-run. These findings clearly indicate that the societal costs of job loss are much larger than
the health and earnings losses for the displaced worker alone.

Our comprehensive data enable us to investigate several potential explanations for the observed
asymmetry in health spillovers. Spouses might respond to their partner’s job loss by expanding
their own labor supply. An increase in spousal employment would raise spousal earnings and family
income, but could also imply heightened stress as more time is spent in the labor market. Spousal
labor supply could explain the health asymmetry if men do not, but women do increase their labor
supply after their partner’s job loss.

We find very small spousal labor supply responses both at the extensive and intensive margin

'One recent study reports positive correlations between self-assessed mental health of spouses, which seem in part
related to self-reported job troubles of one spouse (Bubonya et al.|2017). Yet, it is unclear whether the self-reported
problems at work are the cause or rather the consequence of the mental health status. Our setting uses plant closures
in a deep recession to tease out the direction of causality and shed light on the underlying causal mechanisms.



— irrespective of whether a man or a woman gets displaced. Ten years after displacement, spousal
employment is between 1-2 percentage points or about 2% higher among spouses of non-displaced
workers. Spousal annual earnings after male displacement rise by only 300-400 euros or about
2% in the long-run. We rule out that current economic or employment conditions account for
the small labor supply response. While employment rates for men and women are high prior
to displacement, spouses could adjust their labor supply at the intensive margin. Furthermore,
similarly small spousal employment responses have been found in other settings with much lower
employment rates among women (Halla et al.|[2019).

The deep recession might have made it difficult for spouses to find a job or increase hours.
The recession has some explanatory power in the first year after displacement, but cannot explain
why spouses do not take up a job or increase working hours later on. The small response could
also reflect leisure complementarities between spouses. Yet, these complementarities would need to
have a very special feature: they would have to be health-promoting after a woman’s job loss but
health-damaging after a man’s job loss.

A second channel for the observed asymmetry could be that men suffer larger earnings losses
after displacement than women. A long-term decline in family resources reduces health-promoting
activities or goodsﬂ We find some support for this channel: the absolute decline in earnings is more
severe after a man loses his job compared to a woman. Male earnings losses can explain up to 25%
of the mortality increase for displaced men, but only 15% of the increase in spousal mortality. One
reason economic resources play only a limited role is that families do not lose their health insurance
after job loss. A second explanation for the limited role of earnings could be public insurance.
If we take personal income, which includes public transfers, the actual loss in economic resources
explains at most 15% of the rise in male or spousal mortality.

We provide additional evidence that gender roles and family structure play a role (Akerlof
and Kranton| 2000/ Bertrand et al.|2015). Men who contribute less than 50% to family income
tend to face a higher mortality risk after job loss than men who are the primary breadwinner.
QKRISTIINA: T WOUDN NOT STATE THIS IN INTRODUCTION AS THIS IS PUZZLINF
FINDING- WE WOULD EXPECT THE OPPOSITE. Spousal mortality after male job loss, in

contrast, is independent of the income share contributed. The differential responses depending on

2In principle, lower family income could reduce the intake of health-damaging goods like alcohol or smoking as
well. The empirical evidence suggests that men smoke more after they lose their job, however (Black et al.||2015).
Hence, the inward shift of the budget constraint after a job loss seems to reduce the demand for health resulting in
fewer health investments and worse health status of the displaced and other family members (Grossman|1972/Deaton
2001)).



relative earnings in the couple are not explained by differences in pre-displacement incomes or in
earnings losses after displacement. However, spousal mortality after male job displacement depends
on the presence of children in the household. A spouse faces a higher mortality risk if the couple
does not have any dependent children living in the household. Hence, dependent children might
act as an insurance device for women against the income and status loss after male displacement.
We see no such insurance effect of children for men after they have lost their job.

@To the extent that stable relationships and marriages carry positive health benefits, a break-
down of the relationship increases the health risks for the couple. We find an increased risk of

divorce immediately after the job loss, this short-run hazard is unlikely to explain much of the

mortality spillover of male job loss (e.g. Charles and Stephens 2004| Halla et al.|2019| Rege et al,
2011/ |Mjork et al.2018).@

Our study makes several novel contributions. We contribute to the literature on the conse-

quences of job loss.@ First, while several papers have documented that workers loosing jobs in

mass layoffs have worse health (Sullivan and von Wachter|2009)) , our paper is the first one that

studies whether these health consequences spillover to other family members. Our study contributes

to a large literature on the income-health gradient (Adda et al.|[2009 Banerjee et al.|[2010/Deaton|
2003| |Smith|[1999| Snyder and Evans| 2006/ Van Den Berg et al|2006)). The health gradient has

been documented for many indicators like income, wealth or education and for a range of health
indicators, including mortality, morbidity, measures of general health, health habits, and functional
limitations. While the basic positive relationship between health and income is generally accepted,

there is less consensus about the mechanisms driving the health-income relationship’] We add to

the literature that uses job displacement due to mass layoff (see e.g. |Sullivan and von Wachter]

(2009)) as an exogenous shock to status and income to identify the health consequences for adults

members in the household.

We contribute to the literature on family spillovers (Fadlon and Nielsen|[2019|[Hendren|2017)).

While Fadlon and Nielsen| (2019) explore the consequences of unexpected health shocks on health
behavior in the family, (2017)) documents consumption and labor supply responses to future

job lossEl Our study investigates health spillovers in response to a severe labor market shock. We

provide the first investigation why health spillovers following job displacement are highly persistent

3A few studies have explored exogenous shocks to income to get at the causal effect of income on health
et al[[2005||Lindahl 2005} see e.g.).

“Job loss may affect the children in the household: it is known to reduce fertility (Del Bono et al.|2012/[Huttunen
and Kellokumpul[2016)), while the consequences for older children remain disputed (Rege et al.[2011|Hilger|2016|Mjork
et al.|[2018|[Page et al.|[2019).




and asymmetric across gender. Our research also speaks to the literature on gender roles (Bertrand
et al.[2015/|Aizer|2010), which has showed that relative earnings or the gender gap affects couples’
labor supply, household chores and domestic violence. Our analysis, in turn, shows that negative
shocks to men’s labor market careers and earnings have worse consequences if couples follow less
traditional gender roles.

Finally, our study contributes to the literature on added worker or spousal labor supply re-
sponses. Early studies focused on whether female labor supply increases in response to a husband’s
unemployment spell. Most studies either found no or small responses (Lundberg 1985/ Maloney
1987 [Mincer| 1962)), though slightly larger responses in the long-run (Stephens, Jr. [2002). More
recent analyses of spousal labor supply after job loss again find small effects (Goux et al.[2014
Halla et al.[2019). One potential explanation is that generous unemployment provisions crowd out
spousal labor supply responses (Cullen and Gruber| 2000 Hendren|[2017). Yet, our results suggest
that unemployment insurance provides only partial and temporary insurance against the persistent
income losses of displacement. Yet, spousal labor supply responses are small even when we follow
couples up to two decades after the initial displacement.

Our results show that the costs of job loss go way beyond the costs for the displaced person. The
costs extend to the spouse through negative health consequences — but only after male job displace-
ment. Public transfers, especially unemployment insurance, provide only partial and temporary
insurance against the negative consequences of job displacement. As additional private insurance
through spousal labor supply is limited, job displacement does reduce family welfare especially
after the job displacement of men. Overall, our results indicate that beyond economic resources
and family spillovers, there might be a strong psychological component of job loss through status
loss or stigma.

The paper proceeds as follows. The next section discusses our linked data sources and the
empirical strategy to assess the effects of job displacement on mortality. Section [3|shows the basic
asymmetry in the health effects of job displacement by studying overall mortality, cause-specific
mortality and hospitalization. Section [] explores three potential mechanisms for the observed
asymmetry: the role of spousal labor supply responses, earnings and income losses as well as family

structure and gender roles. Section [5] discusses the implications of our findings and concludes.



2 Data and Empirical Strategy

2.1 Data Sources

We combine several administrative datasets covering the full population of residents and plants in
Finland between 1988 and 2013. Three characteristics make the matched data uniquely suited for
the analysis of health spillovers after job loss. First, data on the full population of plants and their
workforce enable us to identify plant closures and distinguish them from breakups or other forms of
restructuring (see the next section for details). Second, we observe the full labor market history as
well as detailed mortality and hospitalization records for each person. Hence, we can track how a
shock in the labor market translates into long-run health outcomes. Third, and most importantly,
the data contain an identification number for spouses or partners. By linking the individual records
between couples, we can study whether job displacement of one person has negative consequences
for spousal health, labor supply or earnings.

We now describe each data source in more detail. Information on individual job histories, worker
and plant characteristics come from the Finnish Longitudinal Employer-Employee Data (FLEED).
For each individual, we observe employment status, education, occupation, industry and region of
employment at the end of each year. We define an indicator for employment if the individual is
employed in the current year and zero otherwise. We define five skill groups based on the level of
formal education: compulsory education, upper secondary (including vocational training), lowest
tertiary (some college), lower tertiary (Bachelor degree) or post-graduate education (Masters or
Ph.D.). In addition, we distinguish between fields of education (e.g. natural sciences, social sciences
and business, humanities and arts, health and welfare, agriculture and technology).

Based on the Id of the spouse, we can identify couples and link their labor market histories and
earnings. The database further contains information on the number of dependent children in the
household. A couple is separated in our data if a person no longer has the same spouse in some
year compared to our reference year of job loss.

Earnings are measured as annual taxable labor income in the current year. We also observe an-
nual taxable income, which includes transfers, such as unemployment or sickness benefits, pensions,

as well as parental and child beneﬁtsﬁ Family income is constructed by adding up the total taxable

5 All individuals who have been employed and paid unemployment insurance for at least ten months over the two
years prior to an unemployment spell are eligible for unemployment benefits. Unemployment benefits are on average
60 percent of the last gross earnings but get exhausted after 23 months (or 500 days). After exhaustion, individuals
are eligible for a much lower transfer of around 22 percent of average monthly earnings.



income including transfers for both spouses. We use these data below to assess the importance of
earnings and income losses for displaced workers, for instance.

To study mortality, we merge cause-of-death statistics from Statistics Finland to the employer-
employee data using the unique person and partner Ids. The mortality statistics report all deaths
and their detailed causes based on ICD-10 coding. We define cumulative mortality for each post-
displacement year starting from one-year mortality and continue up to twenty-year mortality. The
risk of dying twenty years after a displacement, for instance, is an indicator equal to one if an
individual dies between the year of job loss ¢ and t + 20; and zero otherwise. Mortality risk for
other post-displacement years are defined accordingly. For the analysis of cause-specific mortality,
we group causes of deaths into five broad classes: cancer, circulatory and heart disease, suicide,
accidents (including traffic) and alcohol-related deaths. We define the cumulative twenty-year
mortality, for instance, as an indicator equal to one if a person has died from cancer between base
year t and ¢ + 20; and zero otherwise.

To shed light on the broader health effects of job loss, we merge to our database the Finnish
Hospital Discharge register from 1988 to 2013. The hospital discharge register provides complete
and high-quality information about all inpatient consultations in Finland including the dates of
hospital admissions, diagnosed medical conditions and medical operations. We group visits into six
broad causes depending on the ICD code of the main diagnosisﬁ In addition to the five causes for
mortality (cancer, circulatory and heart disease, suicide, accidents and alcohol-related diseases), we
also include visits because of mental health issues. Our outcome variables are indicators equal to
one if individual had an inpatient visit, which was diagnosed by a specific cause, over a certain time
period, and zero otherwise. Below, we study medium-run (between t and t+5 years) and long-run

(between ¢ and t + 20 years) effects on inpatient visit for each of the six specific causes.

2.2 Plant Closures and Sample of Displaced Workers

A key challenge in studying the consequences of job loss is how to identify a sample of displaced
workers who, in the absence of a job loss, would have been very similar to non-displaced workers
with respect to their labor market outcomes and future health risk. We focus in our main analysis
on workers who got displaced because their plant had to close down during the great recession that

hit Finland after the collapse of the Soviet Union. Figure 7?7 shows that Finland’s GDP declined

5Diagnoses are coded using the ICD-9 classification until 1995 and ICD-10 classification since 1996. Validation
studies have found the quality and completeness of the Finnish Hospital Discharge Register to be exceptionally high
(Sund|2012).



by 11 percent after the breakdown of the export sector between 1990 and 1993. As a result, the
unemployment rate quadrupled from 3.5 percent in 1990 to over 16 percent in 1993 with many
workers losing their job because of plant closures and mass layoffs (Gorodnichenko et al. [2012).
The sheer scope of the 1991-1993 recession makes job displacement a regular event ensuring that
displaced workers are very similar to the average worker (Huttunen and Kellokumpu 2016)[|

A plant closure can be considered as an exogenous shock to a worker’s career because all
employees in a plant lose their job. Therefore, the job loss is not directly related to the worker’s
prior job performance or prior health status. Using the data for all plants in the private sector with
more than ten employees from 1990 to 1993, we define a plant closure if a plant is observed in the
data in year ¢ (say, 1991) but no longer observed in ¢t+1 (say, 1992) or thereafter. To ensure that we
capture a true plant closure and not merely a change in the plant identifier or a spin-off, we further
impose a restriction that less than 70 percent of the individuals leaving a plant are observed in a
single other plant in the following year. We then define workers as displaced if they were employed
in a plant in ¢ or t — 1 that closed down between ¢ and ¢t + 1. Plants might start to shed labor even
before the actual plant closure, and some workers might quit and leave before the plant closes (see,
e.g., Eliason and Storrie [2006/Pfann and Hamermesh [2008 [Schwerdt/[2011). To capture these early
leavers, we include all workers who left their job between ¢ — 1 and ¢ in a plant that closed down
between t and t + 1 in our sample of displaced workers.

It is important to point out that a job loss, independently of whether it was due to a plant
closure, mass layoff or separation, does not imply the loss of health insurance for the displaced
worker and the immediate family. Finland has publicly provided health care for all residents
irrespective of employment. In addition, all employers provide occupational health services to their
employees under the Occupational Safety and Health Care Act. If an employee loses her job, she
will no longer have access to the occupational health services but still has full access to public
health servicesF]

We restrict our sample to workers between the ages of 20 and 55 in the year of displacement
due to plant closure with at least one year of tenure at their employer in the base year (which can

be 1991, 1992 or 1993). We drop public sector employees because there are no plant closures in

"Workers who lose their job, in contrast, have worse unobservables than workers who remain employed (see, e.g.,
Gibbons and Katz||1991)). Even workers who get displaced during an economic recovery or boom differ from the
average worker among many observable and potentially unobservable characteristics (see, e.g., Davis et al.|[2011)).

8Quality differences across type of health care services seem to be small. There is some evidence that waiting
times for doctor appointments are lower in the occupational health care system, however (see Karanikolos||2018, for
a comprehensive survey of the Finnish health care system). Complex procedures like major operations are always be
performed within the public health care system for all patients.



the public sector. In addition, we study plant closures for plants with at least 10 and at most 1000
employees. We merge to this sample all spouses, who are at least 18 years old in the base year
(1991, 1992 or 1993). Our sample is restricted to individuals with a spouse in base year ¢.

Based on plant closures during the 1991-1993 recession, we can trace the mortality risk and
labor market performance of displaced workers for at least three years prior to and up to twenty
years after the job loss. Our control group consists of non-displaced workers who satisfy the same
sample restrictions with respect to age, tenure, plant size, sector and the presence of a spouse.
Thus, the control group consists of individuals who remain with their current employer, but also of
workers who are fired, get displaced or separate voluntarily from their employer after the 1991-1993
recession.

Figure ?? show raw annual earnings (in 1,000 euros) and employment for displaced and non-
displaced workers. The top left panel compares earnings for displaced and non-displaced men, the
top right panel for displaced and non-displaced women. Year zero refers to the year of the displace-
ment (any of the recession years 1991, 1992 or 1993). The y-axis shows pre-displacement earnings
(negative numbers) and the evolution of earnings after displacement (positive numbers). The bot-
tom panels show the same comparisons for employment between displaced and non-displaced men
and women, respectively.

The figures indicate that employment and earnings of displaced and non-displaced workers
evolve very similarly prior to job loss supporting our argument that plant closures during the 1991-
1993 recession were exogenous and unrelated to prior labor market performance for the displaced
workers. The figures in the bottom panel suggest that workers who lost their job due to plant
closure are less likely to be employed for up to ten years after the displacement. The figures in the
top panel further reveal that displacement is also associated with sizable and persistent reductions
in earnings relative to non-displaced workers.

Even if a plant closure is an exogenous event from the individual point of view, workers who lose
their job due to plant closure may still systematically differ from workers who do not get displaced.
Workers displaced in a plant closure may be less skilled, older or have other characteristics that
increase their mortality risk. To check for such pre-displacement differences, table 77 compares
observable characteristics for displaced and non-displaced workers prior to displacement. We find
that displaced men have slightly lower, displaced women slightly higher, pre-displacement earnings
than non-displaced men and women, respectively. Displaced workers are slightly younger and

work in smaller plants. Hence, if anything, we would expect them to suffer lower earnings losses



after displacement than older, high-tenure workers with a good firm match. To adjust for the few
observable differences, we include a comprehensive set of pre-displacement worker characteristics

and earnings in our estimation (see section [2.3).

2.3 Empirical Strategy
2.3.1 Effects of Job Loss on Health and Mortality

To track health outcomes for displaced workers relative to non-displaced workers, we estimate

variants of the following model:
}/i,t,f = JObLOSSi,t + Xi,tfl Br + A + 0 + €it,T (1)

where Y;;, represents health outcomes (mortality or hospitalization) 7 years after (or before)
displacement for individual ¢ who was employed or displaced in base year ¢. For all-cause or cause-
specific mortality, the dependent variable is Pr(Death;;, = 1), which measures the cumulative
mortality between the base year t and post-displacement period 7. To study hospitalization for
specific causes, the dependent variable is an indicator Pr(Visit;;, = 1) equal to one if individual
1 had at least one hospital visit 7 years post-displacement, and zero otherwise.

The main independent variable JobLoss; ; is an indicator equal to one if worker 7 was displaced in
a plant closure between base year ¢ and ¢ + 1; the variable is equal to zero if she was not displaced
in base year ¢ (where ¢ = 1991,1992 or 1993). We include a set of individual and plant-level
control variables X;; to control for any observable differences prior to displacement. As individual
characteristics, we control for a fourth-order polynomial in age in base year t, the level and field of
education, labor market experience, firm tenure and earnings in base year t.

We further include plant size in base year t and industry fixed effects at the 2-digit level to
account for different labor market prospects and health risks across plants and industries. We
account for regional differences in labor market prospects or the quality of health services through
region fixed effects (\,) . Equation further includes base year dummies () to ensure that
we compare displaced and non-displaced workers in the same base year t. Finally, we control for
family structure prior to displacement as this might influence an individual’s health and well-being:
whether the individual is married and whether the individual has children in base year t. We also
control for the following characteristics of the spouse or cohabitating partner in base year t: a
fourth-order polynomial in age, the level and field of education and whether the spouse or partner

was employed.

10



We allow for flexible health effects of job displacement by estimating equation separately
for each post-displacement year 0 < 7 < 20 with a linear probability model. We then plot the ~;
coefficients for the post-displacement period and the corresponding confidence intervals. Note that
we cannot estimate mortality in the pre-displacement period (7 < 0) because an individual has to
be alive in the base year in order to be in the treatment or control group.

Our key identifying assumption in equation is that health outcomes of displaced workers
would have evolved similarly to non-displaced workers in the absence of displacement conditional
on our control variables. This assumption implies that plant closures are uncorrelated with any
unobservables that affect the health of the workforce. Note that any displacement effects on health
cannot be explained by a worsening health infrastructure or declining industries as we control for
region and detailed (2-digit) industry fixed effects.

To analyze the effect of job loss on spousal health, we estimate variants of the following model:

yS, = ’yf JobLoss; i + X ,6’5 + )\f + Hts + e (2)

ok, b, T %, 0,7

where the dependent variable Y;7

+++ are health outcomes (mortality or hospitalization) of the spouse

i*x in year 7 after ¢’s displacement. As above, JobLoss;; is an indicator variable equal to one if
person ¢ who is married or cohabitates with person ix was displaced from his or her job in base
year t (where ¢t = 1991,1992 or 1993); and zero if he or she was not displaced in year ¢. The set of
observable characteristics X;; is the same as in equation aboveﬂ

Estimating equation separately for each post-displacement year 7, the coefficients fyf mea-
sure the cumulative effect of job displacement of person i on spousal ix’s health within 7 years
of displacement relative to the mortality of spouses of non-displaced workers. The identifying
assumption in equation is that the outcomes of spouses of non-displaced workers are a valid
counterfactual conditional on our control variables for the outcomes of spouses of displaced work-
ers after displacement. One concern could be that the probability of job loss is correlated across
spouses because the couple works in the same firm or same industry, for example. We address this

issue when we discuss the empirical results below.

9In particular, we control for spousal level and field of education, a fourth-order polynomial in age and whether
the spouse is employed (all variables measured in base year t). Note that we cannot and should not control for other
labor market characteristics (like spousal experience, plant size or industry) because not all spouses are employed in
base year t.

11



2.3.2 Effects of Job Loss on Employment, Earnings and Income

To explore the mechanisms for the observed health spillovers, we explore the role of income pooling
and spousal labor supply. Here, we rely on an event study approach commonly used in the dis-
placement literature (Jacobson et al.[[1993 Davis et al[[2011/[Huttunen et al.|[2011). In particular,

we estimate variants of the following model:
20
Y;,t,‘r = Z ’YTJObLOSSi,t,T + Xi,t,T B+ ap+ 0 +0; + €t (3)

T=-—3

where the dependent variable Y ; ; is employment, annual earnings or annual income of worker 4 (or
partner ix) observed in period 7 after the base year ¢. The key independent variables JobLoss; + -
are indicators equal to one for individual ¢ who was displaced in year ¢ and period 7; and zero
otherwise. As equation pools all pre- and post-displacement years, we estimate the effect
relative to pre-displacement year 7 = —3 (hence, y_3 = 1).

We include the same comprehensive set of control variables X ; - for the worker, spouse, region,
plant and industry as in equation . We further add current age and age squared to control for
age-earnings profiles. Fixed effects for time since displacement 7 (d;) and for each base year (o)
absorb any potential level differences in employment, wages or income between displaced and non-
displaced workers in different recession years tm

Finally, we include individual fixed effects, 6;. As such, we only require changes in outcomes
(and not levels) of non-displaced workers to be a valid counterfactual for the outcomes of displaced
workers in the absence of a plant closure. The fixed effects specification further ensures that our
results are not driven by any compositional changes in the treatment or control group through
selective withdrawal from the workforce. We show below that including fixed effects primarily
improves the precision, but has little impact on the estimated coefficients. The close correspondence
between estimates without and with fixed effects indicates that our displaced sample is not selected
on time-invariant unobservables, which provides further support for our identification strategy.

The parameters of interest are v, which measure the changes in employment, earnings or income
for displaced workers (or their spouses) relative to those for non-displaced workers (or their spouses)
—2 < 7 < 20 years before or after displacement relative to 7 = —3. An additional advantage of the

event study design is that we can compare displaced and non-displaced workers in pre-displacement

00ne could even include base year (t) x post-displacement fixed effects (7) interactions, which allows post-
displacement earnings or incomes of individuals displaced early in the recession to evolve differentially than the
earnings or incomes of those displaced later on. The estimates from this even more flexible specification are very
similar to the ones reported here. As such, earnings and income dynamics after displacement do not appear to depend
on whether a person got displaced earlier or later in Finland’s great recession.
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years in order to provide suggestive evidence for our identifying assumption. The coefficients vy_g,

~v—1 and g in equation should be close to zero and statistically insignificant. E

3 Empirical Results

3.1 Mortality Effects for the Displaced Worker

We first examine the direct effect of job loss on mortality. Studying the mortality risk for those
displaced in a plant closure is interesting in its own right and aids in interpreting the results on
spousal mortality. If we find no adverse impact on mortality or health for the displaced worker, we
would not expect to see sizable health spillovers on the spouse or cohabitating partner.

The top panel of Figure 7?7 plots the coefficients and 95 percent confidence intervals from
estimating equation for cumulative mortality from all causes within 7 years after job loss.
Displaced men (shown in the top panel) have a higher mortality risk than non-displaced men in all
post-displacement years. Losing one’s job does not only carry negative health consequences in the
short-run but reduces the life expectancy of displaced men permanently.

We find a strikingly different pattern for women shown in the bottom panel of figure 7?7. Losing
the job in a plant closure has no impact on women’s mortality risk. The estimates are even slightly
negative in the first three years after displacement suggesting some small gains, possibly because
of reduced stress and more time to invest in health-promotion activities. In the medium-run (after
six post-displacement years), estimates become positive, but are much smaller than for men and
never reach statistical significance.

To quantify the displacement effect, we report in table 77 estimates for cumulative five-year and
twenty-year mortality. The dependent variables are the same as in the graphs: mortality results
after male job loss are shown in columns (1)—(2) and after female job loss in columns (3)—(4). The
coefficients can be interpreted as the percentage point increase in mortality for displaced workers
7 =5 or 7 = 20 years after job loss relative to the mortality risk for non-displaced workers over
the same period.

In the medium-run, men who got displaced in a plant closure face a 0.16 percentage points or 23

percent (0.00160/0.00704) higher mortality risk than non-displaced men (column (1) in table ?7).

"'While this condition is neither necessary nor sufficient for the absence of differential trends in the post-
displacement period, it is commonly used to corroborate the absence of differential pre-trends (Kahn-Lang and
Lang][2018]). Another concern of event study designs like ours occurs if cohorts of individuals who are treated at
different times are pooled (Abraham and Sun/2019). In our case, we only pool three recession years (1991-1993) and
control for level differences in outcomes through base year fixed effects (o).
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This higher mortality risk for displaced men persists even in the long-run (column (2)). Twenty
years after displacement, the mortality risk is 0.77 percentage points or 13 percent (0.00765,/0.0586)
higher than for non-displaced men. The smaller long-run effect is likely explained by catch-up
mortality among non-displaced men over timeH

The mortality effects we estimate for men are smaller in the first years after displacement than
estimates for the United States (Sullivan and von Wachter|2009). One potential explanation is that
workers in the United States lose their employer-provided health insurance after displacement; they
might also suffer from larger income losses than Finnish men losing their job in a plant closure.
We return to this issue when studying potential mechanisms in the next section. The long-run
estimates for Finland and the United States are very similar, however@

For women, there is no mortality effect whatsoever - neither in the medium- nor in the long-run
(columns (3)—(4) of table ??). The five-year mortality risk is only 0.03 percentage points or 8
percent (0.000262/0.00334) higher than for non-displaced women, while twenty-year mortality is
0.1 percentage points or 3 percent (0.00104/0.0322) higher. None of these mean estimates reach
statistical significance. Hence, displaced women have a slightly higher mortality risk than non-
displaced women but the effect is only about one-third the mortality effect of displaced men in the
medium-run and less than one-fourth in the long-run. In prior work, mortality effects for displaced
workers are similar for men and women, but noisier, and hence, less statistically robust for women
than for men (see, e.g., |[Eliason and Storrie |2009, for Sweden).

Overall, we confirm that a plant closure has sizable negative health consequences for those
displaced. Yet, these negative effects are concentrated among displaced men, while we do not find

any effect for displaced women.

12Martikainen et al| (2007) finds that an unemployment spell raises mortality more during economic booms than
during recessions in Finland. Should our estimates therefore be interpreted as a lower bound of the true effect? We
think not. Individuals who get displaced in a period of economic growth are much more negatively selected compared
to the average non-displaced worker than individuals who lose their job in a plant closure during a recession. Hence,
the larger estimates for displacements outside of recessions are likely the consequence that employed workers have
better unobserved labor market outcomes or lower unobserved health risk than workers who become unemployed
during an economic expansion.

13A Swedish study finds no effect on long-run mortality, but larger effects on five-year mortality than our study
(Eliason and Storrie|[2009)). Yet, the Swedish study covers men between the ages of 25 and 65, while men in our
sample are aged between 20 and 55 in the base year. Hence, there is more catch-up mortality of non-displaced workers
in the Swedish sample over time (ten or more years after displacement) as male cohorts reach their retirement age.
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3.2 Health Spillovers of Job Displacement

We now investigate whether job displacement has an impact on the health of the spouse of the
displaced worker as well. Spillover effects are not only evidence for family spillovers in health but
also imply that the societal costs of displacement are much higher than the damage suffered by
the displaced worker. Figure 7?7 plots the coefficients and 95 percent confidence intervals from
estimating the model in equation separately for each post-displacement year. The dependent
variable is now the mortality risk of the wife after the job displacement of her husband, and vice
versa. Panel A shows that the mortality risk of women increases after her spouse gets displaced.
The coefficients are consistently larger than zero and statistically significant eight years after the
husband’s job loss. The elevated mortality risk stabilizes about a decade after displacement. Sur-
prisingly, Panel B of figure 7?7 suggests no such dire consequences for the husbands of displaced
wives. Difference in mortality hovers close to zero within the first decade after job loss and never
gets statistically significant within twenty years after the wife’s displacement.

Table 77 quantifies the spillover effects of job loss on spousal mortality in the medium- and
long-run. The estimates indicate that male job loss raises spousal mortality risk by about 0.1
percentage points or 29 percent (0.00105/0.00368) in the first five years after displacement. The
cumulative effect is even 0.4 percentage points in the long-run. Yet, because of catch-up mortality,
displacement contributes just 13 percent (0.00380/0.030) to the long-run mortality of spouses of
displaced men.

For displaced women, we find no mortality effect for husbands in the medium- and long-run
(see columns (3)—(4) of table ?7). The coefficients for husbands are by a factor of ten smaller
than the mean effect for displaced men in table 7?7, while the standard errors are slightly larger.
Spousal mortality after female displacement declines by about -5 percent (-0.000595/0.0121) in the
medium-run and is close to zero (-0.00054/0.0890) in the long-run.

If we compare the direct effect and spillover effect of job loss, two interesting asymmetries
emerge. After male job displacement, displaced men die at higher rates than their spouses relative
to couples in which the man did not get displaced in a plant closure. A comparison of the percentage
point increase in male mortality (shown in columns (1) and (2) of table ??) and spousal mortality
(shown in columns (1) and (2) of table ??) reveals that mortality risk for displaced men is about
twice as high as for their spouses. Yet, because male mortality is also higher, the percentage

increase in mortality turns out to be quite similar for displaced men and their spouses. The picture
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looks very different after a woman’s job loss: women suffer a higher mortality risk if their spouses
lose their job than if they themselves are displaced. And if they are displaced, neither the woman
nor the spouse face higher mortality risk.

Elevated spousal mortality after a man’s job loss might be explained by the correlated risk of job
loss if spouses work in the same firm, industry or occupation, for instance. To address this concern,
we re-estimate equations and and restrict the sample to couples where both partners were
employed in the base year. The top panels of appendix figure 77 indicate that the direct effect
of male job loss on male mortality in double earner couples is similar to those in the full sample,
which includes couples with non-working spouses. The bottom panel of figure 77 reports the results
while controlling for spousal job loss in the base year. The comparison is now between displaced
and non-displaced workers conditional on whether their spouse lost their job. The result in the
bottom panel shows that the health effects after male job loss conditional on spousal job loss are
very similar to the overall effect shown in the top panels of figures 7?7 and ?7. Hence, the increase
in spousal mortality after male job displacement cannot be explained by the correlated risk of job
loss.

Finally, plant closures mostly occur during recessions and might therefore displace workers who
are the most exposed to stress or most vulnerable in terms of their health more broadly. To check
this, we re-estimate how displacement affects mortality for a sample of workers who lost their job
in a mass layoff. Mass layoffs by the employer, just like plant closures, should be largely exogenous
to the health problems and career performance of individual workers prior to displacement. The
mass layoff sample consists of all workers who lost their job at a plant that reduces its employment
by more than 30 percent between ¢ and ¢ + IE One advantage of using workers displaced in
mass layoffs is that mass layoffs are more common than plant closures and also occur outside of
recessionsE Using displaced workers from mass layoffs, appendix figure ?7? indicates that mortality
of the displaced worker and their partners increase after male displacement though the effects are

slightly smaller than in the plant closure sample.

14To define the mass layoff sample, we include all plants in the private sector with more than 50 employees in the
base year t.

15Farnings losses of workers who get displaced in recessions tend to be more severe than for workers displaced in
recoveries (Davis et al.||2011|Korkeamaki and Kyyra([2014]).
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3.3 Cause-specific Mortality and Hospitalization Effects

To better understand the nature of the gender asymmetry in mortality risk after job loss, we turn
to data on mortality by causes and health behaviors. We focus on five broad causes of deaths:
cancer, heart disease, accidents, diseases related to alcoholism and suicide. As mortality might be
a too extreme outcome to measure health effects, we also use patient records to shed light on health
behaviors more broadly. We collapse the hospitalization data into six broad causes: the same five
cases as for mortality (accidents, alcohol-related diseases, cancer, heart disease and suicides) and
add mental health issues.

Hospitalization tells us more about the health behavior of displaced relative to non-displaced
workers. The mortality and hospitalization effects after displacement might be positively or nega-
tively correlated over time — even for the same cause of treatment or death. The two are negatively
correlated if a displaced person is less likely to seek treatment and later dies from that specific cause
(like suicide, for example). The two would be positively correlated if a job loss leads to illness, for
which a person seeks treatment but still dies from it (like a heart attack, for instance). Finally,
specific causes for hospitalization or mortality might also be correlated because of competing risks:
a job loss might raise alcohol consumption, which in turn could trigger a heart attack later on.

For the analysis of cause-specific inpatient visits and mortality, we focus on displaced men and
their spouses as the evidence on all-case mortality revealed no direct or spillover effects for displaced
womenm For the direct effect on men’s health, we re-estimate equation where the dependent
variables are now inpatient visits and medical treatment for a specific cause (measured within five
or twenty years after displacement) or mortality from a specific cause (measured by an indicator
if the died within five or twenty years after the displacement). We then use the corresponding
outcomes for spouses of those men to investigate spillover effects on cause-specific inpatient visits
and mortality using equation ([2)).

The results on hospitalization confirm that job loss is a substantial psychological burden involv-
ing stigma, stress and the loss of self worth. Displaced men are more likely to be treated for diseases
related to alcohol intake and mental health issues than their non-displaced peers (see table 77).

These two causes raise the likelihood of alcohol-related diagnosis by 19 percent (0.0014/0.0074)

16The long-run results on cause-specific mortality and inpatient visits after women’s job loss are contained in
appendix tables 7?7, 7?7 and ?7. Confirming the null effect on all-cause mortality, the cause-specific mortality and
hospitalization estimates do not reveal any statistically significant relationships between female displacement and the
long-run health of the displaced women or their spouses even twenty years after the displacement.
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and mental health diagnosis by 17 percent (0.00213/0.0127) in the medium—runE] These estimates
should not be thought of as the cumulative risk of hospitalization because of competing risks: higher
alcohol consumption might also raise the occurrence of mental health issues and vice versa. The
higher incidence of inpatient visits for these causes disappears in the long-run as non-displaced
workers catch up on inpatient visits (see appendix table 77).

Turning to mortality, table 7?7 shows that displaced men are more likely to die from cardiovas-
cular disease both in the medium- and long-run. The risk to die from heart diseases is a stunning
45 percent (0.00081/0.0016) higher in the medium-run (see column (4), while displaced men are
still 17 percent (0.0028/0.0165) more likely to die from heart disease than their non-displaced peers
in the long-run (see column (9)). In addition, we observe (in column (10)) more suicides among dis-
placed men over the twenty-year period than among non-displaced men, an increase by 32 percent
(0.00181/0.00558) [

Do spouses or partners of displaced men suffer from similar diseases and possibly die from similar
causes? Table 7?7 shows that spouses are not immune to the stress of male job loss. Spouses are more
likely to be treated for mental illness (see column (5)), an increase by 16 percent (0.00311/0.0194)
in the medium-run (t—|—5)F_gI With respect to mortality, table 7?7 indicates spouses are more likely
to die from accidents, which would include accidental suicides or accidents under the influence
of alcohol or drugs. While the effect is visible in the medium-run (see column (1)), it amounts
to a sizable and statistically significant 44 percent (0.00081/0.00186) increase in mortality in the

long-run (see column (6)) compared to the spouses of non-displaced workers.

4 Explaining the Gender Asymmetry in Health Spillovers

Our results so far show that job loss is bad for the long-run health and life expectancy of the
displaced worker. Yet, the dire consequences do not stop there. Job loss has persistently negative
consequences for the spouse of the displaced worker as well. Surprisingly, negative health spillovers
only occur when men lose their job; we find no evidence of persistent negative health consequences

after women lose their job. How can we explain the asymmetry in health spillovers by gender? In

17Studying health care expenditures rather than mortality or inpatient visits also finds that health care spending,
esp. for anti-depressants, increases for men but not women after a displacement due to plant closure (Kuhn et al.
2009)).

That displaced men are more likely to die from external causes including suicides and accidents has also been
found for Denmark and Sweden (Browning and Heinesen|2012|Eliason and Storrie|2009).

19 Appendix table ?? shows that, in the long-run, spouses of displaced men are 16% (0.00211/0.0128) more likely
to be treated for alcohol-related diseases than wives or partners of men who did not get displaced in the 1991-1993
recession.
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this section, we explore three potential mechanisms for the observed pattern: spousal labor supply
responses, losses in economic resources and the role of family structure and gender norms. We

discuss each of them in turn.

4.1 Spousal Labor Supply

One potential explanation for the observed asymmetry is that spouses increase their own labor
supply after the partner’s job loss. The literature on added workers and second earners has long
stressed that spousal labor supply might be one mechanism to insure the family against unem-
ployment and other negative labor market shocks (Lundberg)|1985/Stephens, Jr.[[2002||Halla et al.
2019)). Additional spousal earnings could partially or fully compensate for the earnings losses of the
displaced worker (see figure ??7). Spouses who take up a job or work more hours likely face more
work-related stress and have less time for health-promoting activities. Both could be detrimental
for the couple’s health.

Spousal labor supply could explain the gender asymmetry in health spillovers if women increase
their labor force attachment or earnings after male job loss, but men do not respond after female job
loss. Such differential responses might be expected in an environment where women’s labor force
attachment has traditionally been lower than men’s attachment. To estimate spousal labor supply
responses, we use equation (??) but replace the dependent variable with employment or earnings
of the spouse (i) of individual 7. We include the same set of worker and spousal characteristics as
before as well as fixed effects for the spouse. The coefficients 7, now identify spousal employment
or earnings changes in year 7 after i’s displacement compared to the pre-displacement period (t—3)
and relative to the partners of non-displaced workers.

The top left panel of figure 7?7 shows the employment response of women to the job loss of
their husband or male partner, while the top right panel shows how male employment changes
after the job loss of their wives or partners. For both men and women, we see initially a slightly
negative employment response (1-2 years after the job loss of their spouses). Over time, the
employment response becomes positive, but remains small. The short-run and longer-run effects on
employment are very modest independent of the gender of the displaced worker, however. The short-
run employment decline is between 1.5 percentage points (for female spouses) and 3 percentage
points (male spouses). In the long-run, spousal employment increases by at most 1-2 percentage
points in response to job displacement.

Relative to pre-displacement employment rates of around 75 percent for women of displaced men
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(and even higher employment rates for men of displaced women), the extensive margin responses for
both genders are economically negligible. To convert this into a participation elasticity, we follow
Halla et al.[(2019) and relate the absolute change in employment rates in year 5 after displacement
(-0.011 percentage points) to the losses in husband’s earnings (-21 percent). The resulting (semi-)
elasticity of n© = 0.04-0.05 is very similar to the elasticity of women’s employment response after
their husband’s displacement in |Halla et al.| (2019).

Turning to the intensive margin, we find similarly modest changes in spousal earnings after
displacement (see the bottom panels of figure ??). For women, the coefficients are negative for
the first eight years after male job loss and only then turn positive. Most of the estimates are
not statistically significant, however. In the long-run (more than 15 years after their husband or
partner got displaced), women’s earnings are about 300-400 euros higher than before displacement
relative to the spouses of non-displaced workers. Yet, the rise in earnings is small; it amounts to a
1-2 percent (300/16700) increase relative to spousal earnings in the base year. There is no increase
in male earnings in response to the displacement of their spouse. The coefficients are negative for
the first ten years after the displacement of their spouses and then turn positive but remain close
to zero 2]

Overall, there is no labor supply response of the husband after female job loss and a very
modest labor supply response of the wife after male job loss. While asymmetric, the extensive
and intensive labor supply responses after male job loss are way too small to explain the higher
mortality of women after male job loss.

Why do we find small spousal response in the short-run and an even smaller response in the
long-run? Is there simply no added worker effect in advanced economies with high employment
rates of both genders? The small positive response in the long-run could be the result of the high
employment rates of women and men prior to displacement. If most individuals work full-time,
there might be little room left for an added worker effect or adjustments in working hours. We
think that high employment rates are unlikely to be the sole reason for the small response at the
extensive and intensive margin. Halla et al.| (2019) report similar small effects for Austria, an

environment with much lower female employment rates than in Finland.

20Previous evidence suggest that labor supply responses are lower among women with very young children (Blundell
et al.|2018|Halla et al.[2019]). Unfortunately, we do not observe the exact age structure of the children but only the
total number of dependent children under 18 in the household. Appendix table 7?7 shows that the spousal employment
and earnings responses do not differ much for couples with (columns (1) and (2)) and without children (columns (3)
and (4)). Similarly, the labor supply responses do not differ for couples with an above or below median number of
children. Given that our spousal labor supply effects are very small in the full sample (where couples have children
of all ages), the results cannot be explained by the presence of small children in the household.
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The short-run negative response might be a consequence of studying a severe economic recession
when employers prefer to downsize the number of employees than hire new employees. Figure
7?7 indeed suggests that women are more likely to lose their job after male job displacement.
Yet, this recession effect is short-lived and vanishes after one or two years. As such, the lack of
job opportunities during a deep recession cannot explain the small labor supply responses in the
medium- or long-run. Figure 77 showed that employment rates of displaced workers catch up
eventually, within fifteen years after displacement, with their non-displaced peers.

The negative short-run effect on spousal employment might also be explained by leisure com-
plementarities between spouses. Leisure complementarities, as long as they are used for health-
promoting activities, could explain why we find a small decline in mortality after female job loss for
both displaced women and their spouses shortly after displacement (see figures 7?7 and ?7). Yet,
leisure complementarities cannot explain why mortality of men and their partners increase after
male job loss (see figures 77 and ?7?). In order to explain the gender asymmetry in mortality effects,
leisure complementarities in the couple would have to be used for health-promoting activities after
a woman’s job loss, but for health-damaging activities after a man’s job loss. Such a pattern seems
rather unlikely.

Finally, we might not observe much of a spousal labor supply response because private insurance
through family members is crowded out by public insurance (Autor et al.|[2019 |Cullen and Gruber

2000). We investigate this mechanism in the next section.

4.2 Earnings and Income Losses

Negative health effects could also be the result of declining economic resources, which reduces
the couple’s demand for health health-promoting goods or activities. Economic deprivation could
explain the gender asymmetry if earnings losses are larger and more persistent after male than after
female job loss. To explore the role of earnings, we use our event study design from equation
comparing changes in earnings for a displaced person in post-displacement year 7 relative to the
same individual prior to the job loss relative to changes in earnings for non-displaced individuals.
Figures 77 plot the coefficients and confidence intervals.

The top two panels of figure 7?7 show the effect for annual earnings after male job displacement
(panel (a)) and female job displacement (panel (b)). Male job loss causes substantial and persistent
earnings losses. The strongest decline is observed in the third year after displacement where male

annual earnings are 8.500 euros or about 26 percent (= 8.500/33.200) below his pre-displacement
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earnings. Over a five-year period, displaced men lose 31.000 euros or about 18 percent of their
total earnings capacity (see column (1) in appendix table ??). Male earnings never fully recover
to pre-displacement levels even two decades after the initial job loss. Over the twenty-year period
after displacement, the cumulative earnings loss amounts to 80.500 euros or 11 percent of total
earnings capacity (see column (2) in appendix table ?7).

Women also experience the strongest earnings decline in year three after displacement. Yet,
the decline is with around 5.300 euros much lower than after male job loss. In percentage terms,
however, the earnings losses are with 23 percent (= 5.300/22.700) remarkably similar for men and
women. Cumulative earnings losses amount to 22.900 euros or 20 percent over a five-year and
51.200 euros or 11 percent over a twenty-period (see columns (3)—(4) in appendix table ?7).

The sizable earnings losses need not translate into economic deprivation if earnings losses are
compensated by private or public insurance. As spousal employment and earnings responses to
job displacement are small (see Section ), private insurance mechanisms play only a very
limited role. One reason for the absence of spousal response could be that public transfers like
unemployment insurance compensates for the observed earnings losses. Panels (c) and (d) of figure
7?7 show the impact of job displacement on personal income, which includes public transfers like
unemployment and sickness benefits.

Personal income declines by less than personal earnings, which underscores that transfers pro-
vide some insurance against the labor market shock. Yet, public insurance is only partial and
temporary compared to the persistent earnings losses from job displacement. Over a five-year
period, public transfer compensate for about one-third of the total earnings losses after male dis-
placement PT]

The insurance role of public transfers is even more modest in the long-run. The cumulative
loss in personal income twenty years after male displacement is about 65,400 euros, which implies
that public transfers compensate only 20 percent the earnings lost over this period (see column
(6) of appendix table ??). For women, public transfer compensate almost half (44 percent) of the
earnings losses in the medium-run, but only 22 percent in the long—rung

Panels (e) and (f) of figure ?? traces the dynamic effects of male job loss (panel (e)) and female

2The cumulative earnings loss in the first five years after male displacement is 31,000 euros; the cumulative
personal income loss over the same period is 20,000 euros (see columns (1) and (5) of appendix table ?7). Hence,
the five-year loss in personal income is 35.5 percent (11,000/31,000) lower than the earning loss.

?2The cumulative earnings loss in the first five years after female displacement is 22.900 euros; the cumulative
personal income loss over the same period is 12.800 euros (compare columns (3) and (7) of appendix table ?7).
Hence, the five-year loss in personal income is 44 percent (10.900/22.900) lower than the earning loss.

22



job loss (panel (f)) on annual family income. Family income contains earnings of both spouses
plus public transfers. The graphs show that family income declines by less than the earnings of
the displaced person, but exhibits a pattern very similar to personal income. The similar dynamic
of personal and family income after displacement underscore the modest added worker effects
documented in the previous section.

Public transfers might provide more insurance for the low-income population. Yet, this is not
the case. Appendix figure 7?7 plots the direct and spousal mortality after male job loss separately
for the low-income and high-income population (measured as base year income below/above the
median). The figure shows two interesting patterns: the low-income population faces consistently
higher direct and spousal mortality after job displacement. This result underscores the importance
of economic resources for health and mortality. The graph further reveals that public transfers do
not provide more insurance against earnings losses in the low-income population than in the rest
of the working population.

Overall, our findings confirm that public transfers only partially insure workers against the siz-
able earnings losses after a job loss. Moreover, public transfers are only a temporary measure, while
earnings losses after displacement are persistent and long-lasting. Family income never recovers
after male job loss. After female job loss, family income recovers only because female earnings
eventually return to their pre-displacement levels.

Based on our estimates, we can quantify how much the loss in economic resources can ac-
count for the rise in mortality of displaced men and their spouses. We hereby use the estimates
of pre-displacement earnings (or income) in our mortality regression under the assumption that
this correlation reflects the reduced-form effect of earnings on mortality. We use the log of pre-
displacement earnings (or personal income) averaged over three years prior to displacement to proxy
long-term economic resources (Sullivan and von Wachter|[2009, following).

The calculations are shown in table ??. The mortality risk for displaced men increases by
23 percent relative to non-displaced men over the first five years after job loss@ The effect of
pre-displacement log earnings on 5-year male mortality is -0.0022. Hence, the elasticity of 5-year
mortality with respect to earnings for displaced men is -0.32. Raising earnings by 10 percent would
then decrease 5-year mortality for displaced men by around 3 percent.

Displaced men lose 18 percent of their cumulative earnings over a five-year period. Multiplying

23The coefficient of job displacement on 5-year mortality is 0.0016, while the baseline 5-year mortality rate is 0.007.
Hence, 0.0016,/0.0070=0.227.
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the earnings losses with the elasticity of mortality with respect to earnings, earnings losses increase
mortality by 5.57 percent over a five-year period. Relative to the total increase of 23 percent,
earnings losses thus explain 25 percent of the increased mortality risk for displaced men (see column
(1) of table ?7). We obtain a very similar contribution of 22 percent for 20-year male mortality
(see column (2) of table ??)ﬁ Earnings losses thus account for about one-fourth to one-fifth of
the rise in male mortality after job displacement, which is much lower than the contribution of
50-75 percent reported for the U.S. (Sullivan and von Wachter|[2009)). The main reason is not that
Finnish men have much lower earnings losses after displacement than displaced men in the U.S..
Farnings losses are actually quite similar in the two countries: they range from 11-18 percent in
Finland and 15-20 percent in the U.S.. The main difference is that mortality responds much less
to earnings in Finland than in the U.S. (the elasticities are around -0.3 in Finland but -0.5 in the
U.S.). One likely explanation for the lower sensitivity is that workers in Finland, unlike their U.S.
peers, do not lose health insurance after displacement.

We can go one step further by using the same calculation for personal income, which reflects more
closely the loss of actual economic resources. Personal income can account for only 15 percent of
the increase in (5-year or 20-year) mortality for displaced men, which is substantially lower than the
contribution of 20-25 percent for earnings. The difference underscores that public insurance of job-
related earnings losses partially shields a family from the negative consequences of job displacement.
The smaller contribution of income suggests that job and earnings losses imply much more than
the decline in actual economic resources. It likely reflects psychological stress or stigma associated
with losing one’s role as a provider for the family or in society more broadly.

Can earnings or income losses also explain the rise in spousal mortality after male job loss?
Column (3) and (4) of table ?? indicate that spousal mortality does indeed respond to male earnings:
the elasticity of spousal mortality is around -0.17 both in the short- and in the long-run — and thus
half the elasticity of male mortality with respect to male earnings. Hence, male earnings losses (11-
18 percent) increase spousal mortality by 3 percentage points in the medium-run and 1.9 percentage
points in the long-run. Compared to the overall increase in spousal mortality (29 percent in the

medium-run and 13 percent in the long-run), male earnings can thus explain between 11 and 15

24Interestingly, the elasticity of mortality with respect to earnings does not change much with time elapsed since
displacement (-0.27 for 20-year mortality compared to -0.33 for 5-year mortality). Yet, earnings losses become smaller
in percentage terms over time (11 percent over a 20-year period rather than 18 percent over a 5-year period) as long-
run earnings recover somewhat relative to their non-displaced peers. At the same time, catchup mortality among
non-displaced men reduce the 20-year mortality differential to 13 percent (rather than the 23 percent over a 5-year
period). The two catch-up effects together imply that earnings can explain between one-fifth to one-fourth of the
elevated mortality risk for displaced men.
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percent of the spillover effect on spousal mortality. The explanatory power of male income losses for
spousal mortality is, just like for displaced men, again quite similar to the contribution of earnings.

The higher absolute losses in earnings and income after male job loss can thus explain why
mortality increases a lot more for displaced men and their spouses than for displaced women and
their spouses. Yet, two empirical facts suggest that economic deprivation is not the only reason
for the observed health effects. The first one is that economic resources, measured by personal
income, can explain a much smaller share of the mortality increase among displaced men than
the loss of labor market earnings. The second result is that the loss in economic resources can
explain little of the rise in spousal mortality after male job loss. Both findings indicate that a the
observed mortality effects after job loss also have a strong non-monetary component likely related
to psychological stress or stigma and evident from the mental health and alcohol abuse problems

documented above.

4.3 Family Structure and Gender Roles

A third explanation for the gender asymmetry in health spillovers after displacement is that the
couple’s relationship is less stable after male job loss. Such a pattern could emerge if male job loss
poses more of a threat to perceived gender roles in the household or the couple’s relationship than
female job loss. |Akerlof and Kranton| (2000) introduced the idea that social categories, like husband
and wife in a couple, come with a prescribed role or set of expected behavior following a long line
of research in social psychology and sociology. From that perspective, a person who identifies with
the social category would then incur psychic costs (and possibly negative health consequences) if
it violates the associated prescribed behavior. Traditional gender roles prescribe the man to be
the main breadwinner for the family; and women to focus on the household and the upbringing of
children. Couples who do not follow these traditional roles seem to have less stable relationships,
among others (Bertrand et al. [2015).

To investigate the effects of job loss on partnership stability, we use the same empirical model
as in equation where the dependent variable is now equal to one if a couple gets divorced or
stops cohabitating by period 7; and zero otherwise. To show the dynamics of marital stability
after displacement, Figure 7?7 shows the estimates of male job loss (top panel) and female job loss
(bottom panel) on the cumulative probability of breakup relative to those of non-displaced workers
separately for each post-displacement years. More couples get divorced or separate in year 2 and

3 after male job loss. after female job loss, estimates are smaller and not statistically significantly
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different from zero. Somewhat surprisingly, there is no elevated risk of divorce in the long-run.
@Report instead t+5 and t420 estimates (right now in appendix table AT)

@LATER:@ Could more equal gender roles also play a role for the evolution of couple’s health
after male displacement? Intuitively, we would expect the direct mortality effect to be larger if
a male breadwinner loses his job. Why? A man who is the main provider of financial income
and loses his job in a plant closure does fail to fulfill his perceived gender role. The associated
stigma or loss of status is then likely to have worse health consequences than for displaced men in
couples with more equal income contributions. Moreover, mortality effects of displacement might
be stronger for male breadwinners as working spouses earnings cannot easily compensate for the
earnings loss of the displaced menﬁ

Our empirical results confirm the first hypothesis of larger earnings and income losses after
the male breadwinner gets displaced; yet, we find no support for the second hypothesis that male
breadwinners face a higher mortality risk after displacement than other displaced men. Empirically,
we follow Bertrand et al.| (2015) and define the couple to have a male breadwinner if the man
contributes more than 50% or more than the sample median (64%) to family income respectively.
We then interact our job displacement variable with an indicator whether the man is the main
breadwinner in the couple or not.

Table 77 shows an interesting pattern: Male mortality after male displacement tends to be lower
if the man is the main breadwinner prior to displacement than displaced men in couples with more
equal earnings shares. This pattern cannot explained by smaller earnings or income losses of male
breadwinners after job displacement. Quite the contrary; we find support for our first hypothesis
that earnings and personal income losses are actually larger for main breadwinners after male job
displacement (see the top panel in appendix table ??)@ This result can also not be explained by
differential labor supply responses of spouses in couples with more or less equal earnings shares.
Spousal labor supply responses are small in the overall sample (see Section but also in couples
with equal or unequal earnings shares (see bottom panel of appendix table ?77?).

The evidence in appendix table 7?7 thus supports the notion that total economic resources of

double earners with roughly equal contributions are better insured against the earnings losses from

25We might even expect that earnings losses are higher in the case of the male breadwinner if specialization in the
couple allows the husband to accept attractive job opportunities or invest more in job-specific skills, for instance,
than husbands in couples with more equal earnings shares.

26Moreover, pre-displacement family income is about five percent lower in couples where the man contributes a
higher share to family income. Hence, the effect cannot be explained by the lack of resources in couples where the
husband is not the primary provider of family income.
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job displacement. Despite smaller income losses, however, male mortality increases more after male
displacement in couples with more equal roles. How can we explain this?

-pattern could be explained by higher divorce risk of equal-earning couples If less traditional
gender roles make relationships more vulnerable and this has negative consequences for health,
couples with a more equal distribution of earnings should experience a higher mortality risk after
male displacement than couples where the man is the primary earner. If that is the case, we should
see that couples contributing equal shares to family income to face a higher risk of separation or
divorce.

@spousal mortality@ Moreover, if it was economic resources alone, spousal mortality after male
job displacement should increase more in couples with a male breadwinner than in other couples.
Yet, mortality of the spouse or cohabitating partner follows a similar pattern independently of the
man’s contribution to family income (see columns (5)-(8) of table ?7?.

Is there any role for gender norms for spousal mortality as well? Indeed, there is. In figure 77, we
re-estimate our baseline mortality model and split the sample whether the couple have dependent
children in the household or not. Spousal mortality after male job loss tends to be higher in couples
with no dependent children. In contrast, the mortality risk of displaced men is similar in couples
with or without dependent childrenﬂ As before, the pattern cannot be explained by larger earnings
or income losses after displacement as earnings losses are actually more pronounced for displaced
men with children than for those without (see the top panel in appendix table ??)m This pattern
suggests that the presence of children might work as an insurance device against the detrimental

health effects of male displacement for the wife — but it does not work for the displaced man himself.

5 Discussion and Conclusion

A long line of research has shown that individuals that lose their job for exogenous reasons suffer
severe earnings losses and negative health consequences in the short- and long-run. Economic
theory suggests that these negative consequences might not be confined to the displaced worker
but, through household decision-making, may spill over to the spouse as well. We start out with

documenting a stunning asymmetry: when a man loses his job in a plant closure, both he and his

2"We find a very similar pattern if we split the sample by the median number of dependent children in the household
instead.

28While losses in income are initially slightly higher for those without children, this pattern gets reversed in the
medium- and long-run. As before, we find little evidence and no heterogeneity for spousal labor supply responses
after job displacement (see the results in the bottom panel of appendix table ?7)
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spouse suffer negative health consequences. When a woman loses her job, in contrast, we find no
such dire health consequences.

Our investigation into the potential explanations for the health asymmetry shows that spousal
labor supply responses are small, independently of whether the man or the woman gets displaced.
The persistently small reaction cannot be explained by the deep recession or high initial employment
rates. They are also not explained by a crowding out as public transfers only provide partial and
temporary insurance against displacement losses.

More important are the sizable and persistent earnings losses associated with job displacement,
which are larger after male than after female job displacement. Earnings losses are an important
reason for men’s higher mortality risk after male displacement, but less important to explain spousal
mortality. Income losses are lower than earnings losses in the medium-run, but similar in the long-
run suggesting temporary public insurance.

Three results indicate that the negative health consequences for displaced men go beyond eco-
nomic deprivation. First, the fact that income losses explain less of male mortality after job
displacement than earnings losses. Second, earnings or income losses can explain little of spousal
mortality after male job loss. Third, poorer couples do exhibit similar elevated mortality risk af-
ter male job loss than richer couples. Hence, health of displaced men declines not only because
of economic deprivation, but also because of the status loss and stigma associated with job loss.
While status from work is strongly correlated with earnings, it is less correlated with income. This
interpretation is in line with our finding that displaced men are much more likely to be hospitalized
for alcohol and mental health problems in the years after job loss than their non-displaced peers.

Finally, we provide evidence that family structures and gender roles have an influence on whether
displacement has negative health consequences for the affected couples. Men seem most vulnerable
if they are not the primary breadwinner indicating that their sense of self-worth and well-being
is strongly tied to their job and career. Wives, in turn, are most negatively affected by male job
displacement if there are no dependent children in the household. Dependent children seem to be
an insurance for the wife, but not the displaced man, suggesting that they derive their sense of

self~-worth more from the family than their husband’s job.
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Table 2: Direct Effect of Job Displacement on Mortality

Job Displacement

Individual Characteristics (Pre-Job Loss)
Plant Size (Pre-Job Loss)

Industry Fixed Effects

Region Fixed Effects

Year of Displacement Fixed Effects
Spousal Characteristics (Pre-Job Loss)

Observations
Mean of Dependent Variable
R2

Male Job Loss

Female Job Loss

5-Year 20-Year 5-Year 20-Year
(1) (2) (3) (4)
0.00160*  0.00765*** -0.00026  0.00104
[0.00084] [0.00226] [0.00070] [0.00219]
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
475,674 475,674 349,455 349,455
0.007 0.059 0.003 0.032
0.005 0.030 0.003 0.018

Notes: The table reports the effect of male and female job displacement in t on
cumulative mortality by t+5 or £+ 20 where the worker is displaced (in either ¢
ort — 1) from a plant that shuts down between year t and t+ 1. The dependent
variable is the probability of dying by year ¢ + 5 or t 4+ 20. All specifications
include pre-job loss characteristics: a quartic in age, annual earnings, labor
market experience, level and field of education, whether the person is married
or has children in the baseline. Other characteristics include controls for base
plant size, 2-digit industry, region and base year dummies. We also include
characteristics of the spouse: a quartic in age, the level and field of education
and whether the spouse is employed. Standard errors are reported in square
brackets. * p < 0.10, ** p < 0.05, *** p < 0.001.



Table 3: Spillover Effect of Job Displacement on Spousal Mortality

Job Displacement

Individual Characteristics (Pre-Job Loss)
Plant Size (Pre-Job Loss)

Industry Fixed Effects

Region Fixed Effects

Year of Displacement Fixed Effects
Spousal Characteristics (Pre-Job Loss)

Observations
Mean of Dependent Variable
R2

Male Job Loss

Female Job Loss

5-Year 20-Year 5-Year 20-Year
(1) (2) (3) (4)
0.00105*  0.00380** -0.00060  -0.00054
[0.00060]  [0.00160] [0.00131]  [0.00336]
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
475,674 475,674 349,455 349,455
0.004 0.030 0.012 0.089
0.004 0.025 0.013 0.069

Notes: The table reports the effect of male and female job displacement in t
on cumulative mortality of the spouse by ¢ + 5 and t + 20 where the worker
is displaced (in either ¢ or ¢t — 1) from a plant that shuts down between year
t and t + 1. The dependent variable is the probability of the spouse dying
by year t + 5 or t 4+ 20. All specifications include pre-job loss characteristics:
a quartic in age, annual earnings, labor market experience, level and field
of education, whether the person is married or has children in the baseline.
Other characteristics include controls for base plant size, 2-digit industry,
region and base year dummies. We also include characteristics of the spouse:
a quartic in age, the level and field of education and whether the spouse is
employed. Standard errors are reported in square brackets. * p < 0.10, ** p

< 0.05, *** p < 0.001.
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Figure A2: Spousal Job Separation after Male Displacement
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Figure A3: Direct And Spousal Mortality after Male Displacement in Mass Layoff
Sample
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Figure A4: Employment and Earnings Effect after Male and Female Job Displacement
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