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Abstract

This paper provides the first evidence of the long-term effects of job loss on age at retirement,
pension benefits and lifetime income. Exploiting plant closures and using German adminis-
trative data, I compare displaced workers with similar non-displaced workers. I show that
displaced workers delay their retirement in response to the shock and ineligibility for early
pension claims is the main driver of this response. Despite adjustments in retirement behavior,
displaced workers face significant losses in pension benefits and lifetime income. Compared to
similar non-displaced workers, displaced workers experience losses in the present discounted

value of their lifetime income of 25%.
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1 Introduction

Job loss is a persistent negative career shock that affects many workers. In the US, for example,
around 8.6 million workers involuntarily lost their jobs between 2019 and 2021 (US Bureau of
Labor Statistics 2022)." A number of studies establish that displaced workers experience signifi-
cant reductions in earnings and employment (e.g., Jacobson et al. 1993; Couch and Placzek 2010;
Schmieder et al. 2023; Jarosch 2023; Salvanes et al. 2024).2 Yet, there is no evidence on the life-
time impacts of job loss, as most studies follow individuals for no more than 10 to 15 years after
the event. In particular, it remains unclear how job loss earlier in life affects retirement, pension
benefits, and overall lifetime income. Understanding these effects is important, as job loss may not
only lead to substantial income losses during working life, but also to reduced pension benefits.
For some workers, this could increase the risk of old-age poverty, a major issue given increasing
life expectancy and reduced pension replacement rates.

In this paper, I shed light on two key questions: first, do displaced workers adjust their retire-
ment behavior in response to the job loss? Second, how large are the lifetime costs associated
with job loss? Answering these questions is challenging, as there is little comprehensive data to
track workers from job loss to retirement. To make progress, I leverage German administrative
data spanning over more than 40 years, which allow me to analyze how job loss among young and
middle-aged workers affects their retirement decision and assess its full lifelong impact. This con-
trasts work that thus far examined the short-term impacts of job loss on workers close to retirement
(Chan and Huff Stevens 2001; Chan and Stevens 2004; Merkurieva 2019).

I begin my analysis by examining the long-term effects of job loss during working life, tracking
workers’ labor market outcomes for up to 25 years after displacement. To do so, I use social
security data and leverage quasi-exogenous variation in job loss due to plant closures. I identify
young and middle-aged workers who have been displaced and match them with observably similar
non-displaced workers. This allows me to compare the career trajectories of displaced workers

with those of otherwise similar workers who did not experience job loss.

13.6 million of the 8.6 million were workers with more than three years of tenure (US Bureau of Labor Statistics
2022).
2Throughout the paper, I refer to displaced workers as high-tenured workers who lose their jobs.



I show that job loss has long-lasting career costs. On average, displaced workers lose about
€4,700 in earnings per year over the 25 years following job loss, a 12% reduction relative to their
pre-displacement mean. These long-term earnings losses are mainly driven by large and persistent
wage losses. Wages drop sharply after displacement and show little recovery even two decades
later. In contrast, employment gradually recovers. In the very long run, the earnings gap between
displaced and non-displaced workers narrows, suggesting that differences in retirement timing
become increasingly important.

Next, I move beyond working-age outcomes and examine how job loss affects retirement de-
cisions. I show that displaced workers delay their retirement. Between the ages of 60 and 64,
displaced workers are about 4 percentage points (pp) (10%) less likely to be retired compared to
similar non-displaced workers. This delay in retirement is equally driven by extended periods of
employment and unemployment, with displaced workers being about 2 pp more likely to be em-
ployed and 2 pp more likely to be unemployed. The delay in retirement is similar for men and
women but it is only observed among earlier birth cohorts. As statutory retirement ages have in-
creased over time, these earlier birth cohorts had more flexibility in their retirement timing, giving
them a greater margin to adjust. After age 64, the retirement probability no longer differs between
displaced and non-displaced workers.

In my setting, most workers can only retire early between the ages of 60 and 64 if they meet
certain eligibility criteria (e.g., a specific number of contribution years). However, in most cases,
they still have to accept pension deductions. After the age of 64, workers are entitled to their
full pension benefits under less stringent conditions, requiring only five contribution years. The
delay in retirement among displaced workers suggests that displaced workers retire later to avoid
additional income losses and/or to meet less stringent eligibility criteria.

I provide evidence that the latter is the primary driver. To evaluate the role of the two mech-
anisms — lack of pension benefits eligibility and financial incentives — I complement my analysis
with administrative pension data. This dataset provides detailed information on the full contribu-
tion history of each worker, allowing me to observe the amounts and eligibility of pension benefits.
First, I examine the effect on pension benefits eligibility and show that displaced workers are about
9% less likely to qualify for pension benefits between the ages of 60 and 64. This difference in
eligibility accounts for roughly half of the gap in the retirement probability between displaced and

non-displaced workers.



Second, I assess the role of financial incentives and show that they play a less important role.
Financial incentives for retirement are influenced by a worker’s cumulative income and their wage
income near retirement. A substantial reduction in cumulative income is expected to decrease
retirement incentives, as the negative wealth effect increases the need for additional income. In
contrast, a reduction in wage income near retirement is expected to increase retirement incentives,
as a lower wage income compared to potential pension benefits implies a high pension replacement
rate and thus relatively low opportunity costs of retirement. I show that, compared to non-displaced
workers, displaced workers experience significant cumulative income losses, but there is no impact
on the pension replacement rate. Financial incentives explain only little of the gap in the retirement
probability, suggesting that the lack of pension benefits eligibility is the main factor mediating the
impact of job loss on retirement.

In the second part of the paper, I quantify the losses in pension benefits and lifetime income.
First, I show that although displaced workers delay their retirement, they still face losses in annual
pension benefits of approximately € 1,500 (12%). Put differently, this is equivalent to roughly 1.5
months of pension payments. The losses are similar in proportional terms for men and women, but
smaller for earlier birth cohorts, who are responsible for the delay in retirement.

Second, I track workers throughout their entire life and show that displaced workers face sub-
stantial losses in lifetime income. My estimates go beyond medium-term effects documented in
previous research (Davis and von Wachter 2011; Jarosch 2023) by capturing not only earnings
losses, but also delayed retirement and reductions in pension benefits. I find that displaced work-
ers experience a reduction in the present discounted value (PDV) of income of approximately
€ 130,000 (25%) relative to the non-displaced counterfactual. Lifetime income losses are larger
for women in proportional terms, driven by larger post-displacement earnings losses.

Given these large losses, I examine the role of the unemployment insurance (UI) system in mit-
igating long-term income losses. I show that, in the absence of the Ul system, the loss in the PDV
of income would increase from 25% to 29%, demonstrating that the Ul system partially mitigates
long-term income losses. Finally, to assess whether delayed retirement helps offset income losses,
I construct a counterfactual income scenario using non-displaced workers. The analysis reveals
that lifetime income losses would increase by only 2 pp without delayed retirement. This suggests
that delaying retirement cannot offset the substantial costs of job loss, which are primarily driven

by persistent reductions in post-displacement earnings.



The results of this paper are related to two strands of literature. First, this paper shows that job
loss leads to substantial lifetime costs. As such, it improves our understanding of the long-term
effects of job loss and relates to a large body of work that examines the impacts of job loss. Prior
research has shown that job loss leads to large and long-lasting earnings losses (e.g., Couch and
Placzek 2010; Lachowska et al. 2020; Jacobson et al. 1993), higher job instability (Jarosch 2023),
higher incidence of future job losses (Stevens 1997, 2001), and more severe losses during economic
downturns (Davis and von Wachter 2011; Schmieder et al. 2023). Most closely related within
this literature are studies that examine the effects of late-career job loss on workers’ retirement
decision. These studies document that job loss later in life leads to significantly lower probabilities
of reemployment (Chan and Huff Stevens 2001) and earlier retirement (Chan and Stevens 2004;
Merkurieva 2019).3# In addition, my findings complement existing papers on life-cycle differences
in the effects of job loss (Salvanes et al. 2024; Ichino et al. 2017). For example, Salvanes et al.
(2024) find that job loss at different career stages influences life choices differently: early-career
job loss promotes human capital investment, mid-career job loss triggers family adjustments, and
late-career job loss leads to earlier retirement. My findings highlight a previously overlooked
margin: early-career job loss leads to later retirement.

I contribute to the job loss literature in two ways. First, I provide new insights into the full
extent of the lifetime costs associated with job loss, explicitly accounting for changes in retirement
timing and pension benefits. Second, while existing studies focus on the immediate effects of job
loss on retirement, I use data spanning over 40 years to provide the first evidence on its long-term
impact, particularly for young and middle-aged workers.

Next, this paper examines how job loss affects retirement behavior and thereby contributes to a
large literature on retirement decisions. Much of this literature studies how pension system features
shape retirement behavior. In particular, many studies examine the role of statutory retirement ages
and financial incentives (e.g., Coile and Levine 2007; Staubli and Zweimiiller 2013; Gelber et al.
2016; Seibold 2021; Ye 2022; Lalive et al. 2023; Rabaté et al. 2024). Other work highlights the
importance of occupational characteristics for retirement timing (Jacobs 2023; Sauré et al. 2025).
More broadly, studies analyzes the determinants of retirement ages, such as health, education, job

characteristics, and retirement policies (e.g., Coile et al. 2020).

3Chan and Stevens (2004) highlight that, beyond financial incentives, barriers to reemployment, such as age dis-
crimination and high search costs, are crucial to understanding behavior after late-career job loss.

“Rege et al. (2009) examine the short-term effects of firm downsizing on disability pension utilization. They focus
on both laid off workers and those who remain in the firm after downsizing, finding that downsizing increases disability
pension utilization for up to four years after the event.



Many of the studies on retirement responses exploit pension reforms that simultaneously shift
statutory retirement ages and alter financial incentives. As a result, many papers estimate large
responses due to shifts in the statutory retirement age, larger than my estimated response to job
loss. While these studies capture short-term effects on individuals close to retirement, my analysis
examines the long-term impact of job loss, which operates through career disruptions, that alter
pension benefits eligibility. I contribute to this literature by studying how a negative labor market
shock occurring far from retirement affects behavior two to three decades later.

The remainder of the paper proceeds as follows. Section 2 describes the institutional setting.
Section 3 describes the different datasets and analysis samples. The empirical strategy is described

in section 4. Section 5 presents the results and section 6 concludes.

2 Institutional Setting

Key Features of the Public Pension System The German public pension system has a pay-as-
you-go scheme and covers most private sector employees. For most retirees, the public pension
is the most important income source, with the income of occupational pensions or individual re-
tirement accounts not playing a major role. In this system, pension benefits are determined by a
pension formula based on a worker’s lifetime contribution history. Hence, pensions are roughly
proportional to lifetime income and there is relatively little redistribution (Borsch-Supan and Wilke
2004).

There are two types of statutory retirement ages: the normal retirement age (NRA) and the
early retirement age (ERA), which depend on the birth cohort, gender, and contribution history of
the worker. The NRA is the age at which an individual can claim the full pension. For workers in
the analysis samples, whose birth cohort is between 1938 and 1954, the NRA varies between 60
and 65. In general, the retirement age has increased over time, allowing earlier cohorts to retire at

earlier ages.’

3See appendix table B2 for more information on how the ERA and NRA vary by birth cohort and pathway.



In contrast to the NRA, the ERA is the age at which a worker can claim a pension at the earliest
point, but only with deductions. Specifically, a 0.3% deduction is imposed for each month a worker
retires before reaching the NRA. For example, if a worker decides to go into early retirement two
years before reaching the NRA, the pension benefits would be 7.2% less. For workers in the
analysis samples, the ERA varies between 60 and 63. In addition to retiring earlier, it is also
possible for workers to work beyond the NRA, if an employer agrees to extend their contract. For
each month a worker retires after the NRA, a reward of 0.5% is paid.

Depending on workers’ pathway into retirement, they have to meet different requirements to

claim a pension.

For claiming a regular pension, the only requirement is to have at least five
contribution years (Rentenversicherung 2021b). Early pension claiming has stricter requirements
and generally requires more contribution years.” If job loss leads to losses in contribution years,

displaced workers may face difficulties in retiring early.

Calculation of Pension Benefits Pension benefits are calculated according to a pension formula

based on the worker’s lifetime contribution history:
—1
Bi(R)) =Y pi % a(Ri) x PV,
t=0

where B;(R;) are pension benefits of worker i retiring at age R;, p;; are worker i’s contribution
points at age #, a(R;) is the adjustment factor, and PV the pension value.

This formula has three components: the first component is the sum of the contribution points,
which is the main determinant of a worker’s pension.® In Germany, all pension contributions
collected throughout working life are taken into account to calculate pension benefits. Pension

contributions cannot only be acquired during periods of employment, but also during other insur-

There is more information on the different pathways in appendix B.1.

"In Germany, there is an earnings test for pensioners between the ERA and NRA, under which earnings above
€ 450 per month result in reductions to pension benefits. Early retirement while working in a regular job is therefore
not attractive.

8Contribution points are determined by an individual’s income relative to the average income of all insured indi-
viduals. For example, a person will receive exactly one contribution point in a year if their yearly income is equal to
the average yearly income of all insured individuals.



ance periods such as unemployment, sickness, military service, or child raising. The number of
pension contribution points is roughly proportional to workers’ earnings or replacement payments,
but there is a maximum number of points a worker can contribute per year. In general, workers
with only a few contribution points will receive a low pension.

The second part of the formula is the adjustment factor (a(R;)), which depends on the age of
the worker at the time of pension claim. Workers have to a bear a penalty for claiming early,
whereas they receive a reward if they retire after the NRA.? The third part of the formula is the
current pension value (PV), which translates the adjusted contribution points into euros of pension

benefits.

Ul Benefits as Bridge to Retirement Some workers do not directly transition from employment to
retirement but use unemployment insurance (Ul) benefits as a stepping stone to retirement (Hairault
et al. 2010; Giesecke and Kind 2013; Inderbitzin et al. 2016; Gudgeon et al. 2023). In Germany,
unemployed workers receive about 60% of their last net earnings as replacement payments and job
search requirements are very low for older workers. Depending on workers’ birth cohort and age,
the maximum duration of UI benefits ranged from 18 to 32 months for workers aged 55 or above.
During periods of receiving UI benefits, workers continue to acquire pension contributions, which
increase future pension benefits and make it attractive to use unemployment as a stepping stone
into retirement. However, because Ul benefits are lower than earnings, pension contributions made

during unemployment will be lower.

3 Data

This paper uses two administrative datasets from Germany to estimate the effect of job loss on
retirement and to measure the lifetime costs of job loss. These datasets have several valuable,

complementary features. The following sections describe each dataset and the analysis samples.

%a(R;) < 1 if a worker retires at the ERA, a(R;) = 1 if a worker retires at the NRA, and a(R;) > 1 if a worker retires
after the NRA.



3.1 SIAB

The first dataset comprises a 2% random sample of employment biographies from 1975 to 2021
(SIAB) (Graf et al. 2023), provided by the Institute for Employment Research.'? This dataset
allows me to follow each worker from the time of displacement until their exit from the labor
market. It consists of daily information on all periods in employment covered by social security,
all periods of receiving Ul benefits, and all periods registered as searching for a job. Each period
contains information on the corresponding wages and benefit levels. The wage information is
very accurate, as employers have to report wages for social security purposes. However, wages
are right-censored at the social security contribution ceiling, so I impute right-censored wages.!!
The dataset also includes a rich set of personal and job-related characteristics, such as gender,
education, occupation, and year of birth. Finally, the data allows to identify plant closures, which
I use as exogenous job separations.'?

A caveat is that the data does not include information on pension claims and pension benefits.
Therefore, I use the year of labor market exit as a proxy for the year of retirement.'® In addition
to retirement, there are few other reasons why people can exit the dataset, such as becoming self-
employed, starting a civil service job, emigrating, or dying. For these individuals, the year of
retirement entry is not correctly identified. To avoid misclassification, I exclude workers in the
public sector (where transitions to civil service jobs are likely) and deceased workers.

If the degree of misclassification would differ systematically between displaced and non-displaced
workers, this would bias my estimates. However, as shown in appendix figure A-1, the data exit
rates after job loss are very similar between the treatment and control group, suggesting no differ-
ential attrition. Finally, results are very similar using an alternative sample that includes only those

workers who exit the data specifically due to retirement. '

10This study uses the weakly anonymous version of the Sample of Integrated Labour Market Biographies (SIAB) —
Version 7521 v1 (DOI: 10.5164/TAB.SIAB7521.de.en.v1) The data access was provided via on-site use at the Research
Data Centre (FDZ) of the German Federal Employment Agency (BA) at the Institute for Employment Research (IAB)
and subsequently remote data access. This dataset does not include civil servants and self-employed people.

"For example, in 2021, the social security contribution ceiling was € 85,000 in West Germany and € 80,000 in East
Germany. In my sample, only 11% of wages for displaced and matched non-displaced workers are right-censored.
For the imputation of right-censored wages and other data preparation steps, I follow the suggestions in Dauth and
Eppelsheimer (2020).

12To identify plant closures, I use an extension file that contains information on the type of plant exit (Hethey-Maier
and Schmieder 2013).

131 allow workers to work in small, irregular employment relationships while in retirement. More specifically, I
consider workers as retired if they only work in marginal employment in a given year and have already reached the
normal retirement age.

!4There is more information on this alternative sample in section 5.5.



3.2 VSKT

To complement my analysis, I use administrative pension data, provided by the German Federal
Pension Register. I use a 25% sample of individuals with a public pension insurance account
(SUFVSKT), covering those who had an active insurance account between the ages of 15 and 67
at the time of data collection.!”

The dataset consists of monthly information on all periods of employment, periods of receiving
UI benefits, and other insurance periods, such as sickness, child care, caregiving, and military
service. Each individual account can be observed from the age of 14. The dataset includes some
personal characteristics such as gender and year of birth.

Unlike the SIAB, this dataset contains precise information on the exact age at which individuals
first claim their pension, as well as their accumulated pension points and contribution years. I use
the pension claim age reported in this dataset to define retirement: an individual is considered
retired in the year in which they first claim their pension. This also allows me to compute each
worker’s pension benefit amount directly from their recorded contribution history. I therefore use
this dataset to examine the effects of job loss on pension benefits and the associated lifetime costs
of job loss. However, the dataset does not include information on employers, which means that I

cannot link plant closures to workers, nor can I match individuals across the two datasets.

3.3 Analysis Samples

In my analysis, displaced workers are considered workers who (involuntarily) separate from their
long-term jobs. For these workers, job loss is likely to be unexpected and costly, as they would
most likely not have changed jobs otherwise. To focus on this group, I consider workers with at
least three years of tenure in the year before the job loss (f — 1). In my analysis, I aim to estimate
the long-term effects of job loss. Therefore, I focus on workers aged 35 to 45 (in ¢ — 1), excluding
those closer to retirement.'® 1 consider all birth cohorts that can be observed from ages 35 to 66

to be able to identify workers’ retirement entry. In the SIAB, this includes birth cohorts between

I5The main dataset is assembled from 15 years of cross-sectional waves (2004-2018) (SUFVSKT2004-
SUFVSKT2019) (Forschungsdatenzentrum der Rentenversicherung FDZ-RV).
16The SIAB does not allow identification of job loss at earlier ages for all birth cohorts.



1943 and 1954. In the VSKT, this includes birth cohorts between 1938 and 1952. In the following,
I explain how displaced workers are defined in each dataset. The definitions differ slightly between

the datasets due to their specific characteristics.

SIAB In the SIAB, I exploit plant closures as quasi-random job losses. A plant closure is defined
as an establishment with at least 10 employees that closes between June 30 of two consecutive
years.!” 1 then define a worker as displaced in year 7 if he leaves the plant in year # and the plant
has a closure in year ¢ or t 4 1.

For each worker, I consider the first displacement, as future outcomes may be influenced by this
initial event. To construct a control group of non-displaced workers, each non-displaced worker
is randomly assigned a “placebo job loss”. I only consider non-displaced workers who are also
employed at plants with at least 10 employees and meet the sample restrictions. The control group
consists of never treated individuals (i.e. workers who never experience a plant closure). Before

matching, the sample consists of 1,981 displaced and 59,616 non-displaced workers.!®

VSKT In the VSKT, I identify job losses through transitions between employment and unem-
ployment, as I cannot link workers to plant closures. Unlike the SIAB sample, which includes
only individuals who involuntarily lost their job due to plant closures, the VSKT sample captures
both voluntary and involuntary job separations. As in the SIAB sample, the analysis is restricted
to high-tenured workers (those with at least three years of employment tenure).

In the VSKT sample, a worker is defined as displaced in year ¢ if he transitions from employ-
ment to unemployment between year t — 1 and ¢. For each worker, I consider the first job loss and
randomly assign each non-displaced worker a “placebo job loss”. I only consider non-displaced
workers who fulfill the sample restrictions. Before matching, the final sample consists of 2,299

displaced and 19,061 non-displaced workers.

"The definition also requires that no more than 40% of the outflow is to one particular establishment (Hethey-Maier
and Schmieder 2013). This restriction is to identify “true” closures from those that could be spin-offs of existing plants,
takeovers, or ID changes.

'8The relatively small sample size compared to other studies on the effects of job loss comes from the fact that I
have to restrict my analysis to cohorts that I can observe until their retirement.

10



4 Empirical Strategy

My analysis focuses on estimating the causal effect of job loss on retirement. To estimate this ef-
fect, ideally, I would randomly assign job losses to workers. As this is not feasible in practice, I use
a setting where high-tenured workers lose their jobs (due to plant closures) and employ a match-
ing procedure to compare displaced workers with similar non-displaced workers. In this section,
I describe the matching procedure, the main empirical specifications, and the main identification

assumption.

4.1 Matching procedure

Even though a setting where high-tenured workers lose their jobs (due to plant closures) leads to
plausibly exogenous events for those workers, there are still observable differences between dis-
placed and non-displaced workers that make comparison difficult. For example, displaced workers
tend to be older, less educated, and have lower earnings. These differences may affect retirement
choices.

To address this, I employ coarsened exact matching (Iacus et al. 2011, 2012) and match dis-
placed workers with similar non-displaced workers. I match exactly on the worker’s age, gender
and birth cohort, and coarsely on the worker’s cumulative pension contribution points, tenure, age
at data entry, education (all measured in ¢t — 1), and log earnings (in # — 1 and ¢ — 2). 19

Matching exactly on the birth cohort is important for the analysis, as statutory retirement ages
vary from one cohort to another. If displaced and non-displaced workers are from different birth
cohorts, comparison could be biased due to different retirement rules. Matching on cumulative
contribution points and age at data entry ensures that each displaced worker is paired with control
workers who have similar contribution histories before the job loss. Finally, matching on tenure and
earnings ensures that displaced workers are compared to non-displaced workers with similar work
experience and earnings histories. By matching exactly on age and birth cohort, I also ensure that
the comparison between displaced and matched control workers occurs at the exact same age and
calendar year. In robustness checks (see section 5.5), I also match workers on 2-digit occupation

codes and control for plant characteristics (plant size and industry), finding very similar results.

9There are three education categories in the SIAB: compulsory schooling, high school/vocational training, and
college. In the VSKT, I can only distinguish between those with and without a college degree. In the SIAB, I use
tertiles of cumulative contribution points, tenure and age of data entry, and quantiles of log earnings. In the VSKT, I
use only two groups for all covariates due to the smaller pool of potential control workers.

11



The matching procedure creates cells in which displaced and non-displaced workers have iden-
tical coarsened characteristics. The matched sample includes all displaced and non-displaced
workers in cells containing at least one displaced and one non-displaced worker. Non-displaced
workers are weighted to account for the different numbers of displaced and non-displaced work-
ers within each cell.’’ After matching, the STAB sample includes 1,658 displaced and 13,001
non-displaced workers, and the VSKT sample includes 1,961 displaced and 7,301 non-displaced

workers.

Summary Statistics before and after Matching Table | and table 2 present summary statistics
for the STAB and VSKT sample before and after matching. The first three columns report statistics
before matching and columns 5 to 7 after matching. Before matching, displaced workers are
somewhat negatively selected compared to non-displaced workers. They have lower earnings and
are less likely to have a college degree. They tend to retire later than non-displaced workers.
After matching, only small differences remain between displaced and non-displaced workers.
By construction, displaced and non-displaced workers are identical in terms of all coarsened co-
variates used in the matching procedure. On average, workers are around 40 to 41 years old,

I After match-

meaning that they are roughly 20 years away from the earliest retirement age.”
ing, the gap in the retirement age between displaced and non-displaced workers becomes smaller,
suggesting that part of the unconditional gap can be attributed to pre-displacement differences in
worker characteristics.

Comparison of the two analysis samples shows that the VSKT sample includes a larger share
of women and has lower earnings compared to the SIAB sample. Since the SIAB starts in 1975,

some variables are left-censored, leading to differences in these variables across the samples.

20Each displaced worker is assigned a weight of one. In cells where there are more displaced workers than non-
displaced workers, each non-displaced worker receives a weight greater than one. Conversely, in cells with more
non-displaced workers, each non-displaced worker receives a weight smaller than one. This matching procedure
successfully matches 84% of displaced workers in the STAB sample and 85% of displaced workers in the VSKT
sample to similar control workers.

21 Appendix figure A-2 shows the age distribution in the year before the job loss (z — 1) for the two analysis samples.

12



Table 1: Summary Statistics SIAB

Before Matching After Matching

Displaced Controls p-value Displaced Controls p-value

6] 2 3) “) &) (6)

Matched Variables:

Age 40.75 40.34 0.00 40.72 40.72 1.00
(3.21) (3.29) (3.28) (3.27)

Birth year 194938  1948.89  0.00 1949.27  1949.27 1.00
(3.45) (3.50) (3.51) (3.51)

Female 0.35 0.37 0.04 0.34 0.34 1.00
(0.48) (0.48) 0.47) 0.47)

Education

Compulsory schooling 0.19 0.17 0.01 0.17 0.17 1.00
(0.39) (0.38) (0.38) (0.38)

High school/vocational training 0.75 0.72 0.00 0.78 0.78 1.00
(0.43) (0.45) (0.41) (0.41)

College 0.06 0.11 0.00 0.05 0.05 1.00
(0.24) (0.31) (0.21) (0.21)

Yearly labor earnings (in 1000s) 38.90 45.20 0.00 38.70 39.15 0.47
(21.47) (29.49) (21.75) (23.51)

Job tenure* 8.92 8.70 0.04 9.12 9.09 0.82
(4.90) (4.60) (5.02) (5.03)

Cumulative pension contribution points* 12.15 12.52 0.02 12.20 12.10 0.65
(7.46) (7.10) (7.78) (7.71)

Unmatched Variables:

Experience in unemployment* 0.20 0.20 0.92 0.18 0.18 0.89
(5.33) (4.83) (5.48) (5.46)

Non-Native 0.13 0.11 0.02 0.11 0.11 0.88
(0.34) (0.32) (0.31) (0.31)

Outcome Variables:

Retirement age 60.82 60.28 0.00 60.86 60.53 0.04
(5.97) (6.43) (5.90) (6.18)

Observations 1981 59616 1658 13001

Notes: This table displays means and standard deviations (in parentheses) for different variables in the year before
the job loss (¢ — 1) for the STAB sample. For the variable retirement age, right-censored observations contribute one
observation at age 66 to the sample. Variables marked with * are left-censored in 1975. Columns (1) - (3) show the
unmatched sample and columns (4) - (6) the matched sample. Columns (4) - (6) are weighted. Columns (3) and (6)
test for differences in means between displaced and control workers. Earnings are measured in 2015 Euros.
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Table 2: Summary Statistics VSKT

Before Matching After Matching

Displaced Controls p-value Displaced Controls p-value

(1) (2) 3) “4) (5) (0)

Matched Variables:

Age 40.42 39.99 0.00 40.40 40.40 1.00
(3.23) (3.32) (3.28) (3.28)

Birth year 1946.04  1944.75 0.00 194594  1945.94 1.00
(4.43) (4.28) (4.42) (4.42)

Female 0.56 0.48 0.00 0.58 0.58 1.00
(0.50) (0.50) (0.49) (0.49)

Education

No college 0.92 0.89 0.00 0.95 0.95 1.00
0.27) (0.31) (0.22) (0.22)

College 0.08 0.11 0.00 0.05 0.05 1.00
0.27) (0.31) (0.22) (0.22)

Yearly labor earnings (in 1000s) 30.45 34.12 0.00 30.27 30.51 0.50
(12.64) (13.72) (12.99) (13.40)

Employment tenure 7.96 8.95 0.00 7.98 8.07 0.59
(5.39) (5.82) (5.37) (5.73)

Cumulative pension contribution points 19.26 21.06 0.00 19.30 19.50 0.32
(7.23) (7.28) (7.46) (7.44)

Unmatched Variables:

Experience in unemployment 0.20 0.12 0.00 0.19 0.17 0.27
(0.59) 0.47) 0.57) (0.58)

Outcome Variables:

Retirement age 62.96 62.46 0.00 62.90 62.58 0.00
(2.45) (2.31) (2.46) (2.40)

Yearly pension benefits (in 1000s) 16.99 22.10 0.00 16.91 19.15 0.00
(7.88) 9.14) (7.97) (8.55)

Observations 2299 19061 1961 7301

Notes: This table displays means and standard deviations (in parentheses) for different variables in the year before
the job loss (r — 1) for the VSKT sample. Columns (1) - (3) show the unmatched sample and columns (4) - (6) the
matched sample. Columns (4) - (6) are weighted. Columns (3) and (6) test for differences in means between displaced
and control workers. Earnings and pension benefits are measured in 2015 Euros.
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4.2 Empirical Specifications

This section describes the main specifications and identification assumption used to estimate the

impact of job loss.

Long-term Labor Market Impact of Job Loss To examine the impact of job loss, I use quasi-
experimental variation in job loss induced by plant closures (using the SIAB). I match displaced
workers to non-displaced workers, which enables me to compare similar workers, with some ex-
periencing the shock and the others not. To show the long-term labor market impact of job loss, I

estimate the following specification:

25 25
Yik = Z % % 1[Event time = k| + Z Bi x L[Event time = k] x Disp,+
k=—5k#—1 k=—5k#—1
Wi+ 6+ ik, (1

where y; ; is the outcome of worker i in event time k, 1 is an indicator equal to one in event time
k and zero otherwise, and Disp; is an indicator equal to one if worker i has been displaced. I
control for individual (y;) and year fixed effects (0;) and cluster standard errors at the level of the
displacing plant.???3

In this specification, the main coefficients of interest are the f;’s, which measure the effect of
job loss on the outcome of interest in event time k. More precisely, the coefficient fB; estimates
the change in the outcome of displaced workers relative to similar non-displaced workers in event

time k.24

Retirement Timing To examine the effect of job loss on retirement timing, I change from event
time to age and focus on the ages relevant for retirement. I simply compare the (weighted) means

of displaced and matched non-displaced workers (using the SIAB). The specification is:

221 weight workers to account for the different numbers of treated and control workers within each matching cell.

Z3Results are very similar when standard errors are clustered at the individual level.

24A recent literature shows that event study estimates can be biased if the timing of treatment is staggered and
treatment effects are heterogeneous or evolve over time (Goodman-Bacon 2021). To address this concern, I use a
matched control group of never-treated individuals (i.e., individuals who never experience a plant closure), which
ensures that comparisons are always made between treated and never-treated individuals.

15



66 66
Yik = Z T X 1[Age = k| + Z Bi < 1[Age = k] x Disp; + &1, (2)
k=55 k=55

where y; ; is an indicator equal to one if worker i is retired at age k and zero otherwise, 1 is an
indicator equal to one at age k and zero otherwise, and Disp,; is an indicator equal to one if worker
i has been displaced.”” Standard errors are clustered at the level of the displacing plant.

In this specification, the main coefficients of interest are the f3;’s, which measure the effect of
job loss on the probability to be retired at age k. More precisely, the coefficient §; estimates the
change in the retirement probability of displaced workers relative to similar non-displaced workers

at age k.

Pension Benefits To examine the effect of job loss on pension benefits, I compare displaced

workers to similar non-displaced workers using the VSKT. The specification is:

yi = Bo+ i x Disp; + &;, 3)

where y; are annual pension benefits of worker i, and Disp; is an indicator equal to one if worker i

has been displaced. In this specification, B; measures the effect of job loss on pension benefits.

Lifetime Costs of Job Loss In the final part of the paper, I provide summary measures of the
lifetime costs associated with job loss. To do this, I use the VSKT and estimate the difference in
the present discounted value (PDV) of lifetime income for displaced workers relative to matched

control workers. I begin by computing the PDV of income for each worker i:

T
PDV(yi) =)

yla
=D ( 1+r (t=D)

where y; is income, D is the year of job loss, T the year of the final pension payment, and r the
discount rate. Since workers can only be observed until they retire, I assume that all workers

receive pension benefits until the age of 80 (T = 80). I assume a discount rate of 3%.%°

Z3Since displaced and non-displaced workers are of exactly the same age and birth cohort, the inclusion of year
fixed effects does not change the results.

26 Appendix table A-6 and A-7 show that the results remain largely unchanged when using alternative assumptions
regarding the discount rate and the age until which workers would receive pension benefits.
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I then simply use the values of PDV (y;) to estimate the difference between the PDV of income

of displaced workers and that of matched non-displaced workers:
PDV (y;) = Po+ 1 x Disp; + & “4)

where Disp; is an indicator equal to one if worker i has been displaced.

Identification Assumption For the analyzes, the key identification assumption is that, without
job loss, the change in the outcome variables (e.g. earnings, retirement probability, pension bene-
fits, lifetime income) would have been comparable between displaced and matched non-displaced
workers. While I cannot directly test this assumption, I can examine how labor market outcomes
for displaced and matched non-displaced workers evolve around the time of the job loss. Ideally,

pre-displacement trends for both groups should be very similar.

5 Results

In this section, I first examine the long-term impact of job loss, tracking its effects for up to 25
years. Then, I turn to analyze its influence on workers’ retirement behavior, showing that displaced
workers tend to delay retirement in response to the shock. I explore the factors driving this delay
and find that it is primarily due to lost eligibility for early pension claims. I show that despite
postponing retirement, displaced workers still experience significant reductions in pension benefits.
Finally, I quantify the lifetime costs of job loss, taking into account both changes in retirement

timing and pension benefits.

5.1 Long-term Labor Market Impact of Job Loss

I begin by exploring the impact of job loss on earnings, employment, and wages. Figure 1 shows
the estimated effects of job loss relative to matched non-displaced workers, controlling for individ-
ual and year fixed effects. The coefficients from estimating equation (1) are plotted relative to the

average of the outcome variable in the year before displacement (r — 1).
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As a first step, I verify that the matching procedure produces a comparable control group.
Figure 1 shows that the pre-displacement differences in the outcomes are close to zero, suggesting
that, absent the plant closure, displaced and non-displaced workers would have followed similar
trajectories.”’

The figure shows that job loss causes long-term reductions in earnings and wages. Panel (a)
shows a sharp decline in the earnings of displaced workers relative to their non-displaced coun-
terparts. Displaced workers experience average annual earnings losses of around € 4,700 over the
25 years after job loss, a 12% reduction relative to their pre-displacement average. Panels (b) and
(c) show how much of the earnings losses are driven by losses in employment and wages. Panel
(b) shows that displaced workers experience large immediate employment losses, but employment
recovers over time. The gap in employment nearly closes as workers approach retirement age. In
the analysis sample, the first birth cohort becomes eligible for early retirement at event time 15,
and all individuals reach the normal retirement age by event time 35.8

Panel (c) shows that long-term earnings losses can be attributed to substantial wage losses,
consistent with recent evidence (Schmieder et al. 2023; Lachowska et al. 2020; Jarosch 2023). On
average, displaced workers experience wage losses of about 12% over the 25 years following job
loss. Finally, panel (d) indicates that the initial job loss is followed by extended periods of unem-
ployment benefit receipt, suggesting that displaced workers experience repeated job separations
(Stevens 1997; Jarosch 2023). As workers reach retirement age, unemployment increases more
among displaced than non-displaced workers, suggesting that some may delay retirement by re-
maining unemployed longer. Initially, displaced workers are also more likely to switch industries

or occupations (see appendix figure A-4).>

%7 Appendix figure A-3 shows raw means for the same outcomes and appendix figure A-5 shows results for the
VSKT sample.

28] treat all individuals who are not observed in the data in a given year (e.g., due to self-employment) as working
zero days or earning zero income.

29 Appendix figure A-4 also presents results for additional outcomes, such as cumulative earnings.
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Figure 1: Impact of Job Loss on Labor Earnings, Employment, and Wage
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Notes: This figure shows the effect of job loss on different outcomes for displaced workers relative to matched control
workers using the SIAB. Coefficients are estimated using specification (1). 95% confidence intervals are derived from
standard errors clustered at the level of the displacing plant. The coefficients and standard errors (in parentheses) in
the lower left corner are averages of the point estimates for 0—10 years, and 0-25 years after job loss.
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Overall, my findings are broadly consistent with recent evidence from Schmieder et al. (2023)
and Jarosch (2023), who document large losses following job displacement in Germany.? I further
show that, in the very long run, the gap in earnings and employment between displaced and non-
displaced workers narrows, suggesting that labor market outcomes increasingly reflect retirement

behavior.

5.2 Impact of Job Loss on Retirement Timing

I begin by investigating the impact of job loss on retirement timing. Figure 2 shows the difference
in the retirement probability between displaced and matched non-displaced workers, estimated
using specification (2). The figure shows that before age 60, the difference in the retirement prob-
ability is close to zero. However, after the age of 60, the probability of retirement decreases signif-
icantly for displaced workers relative to their matched control workers, indicating that displaced
workers are less likely to retire. Displaced workers are about 4 percentage points (pp) (10%) less
likely to be retired from ages 60 to 64, a period in which most workers can only retire early. Early

retirement is only possible with pension deductions and for those who meet the eligibility criteria.

Figure 2: Effect of Job Loss on Retirement

55-59: 0.004 (0.019)
60-64: -0.041 (0.012)
65-66: -0.004 (0.003)
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55 56 57 58 59 60 61 62 63 64 65 66
Age

Notes: This figure shows the effect of job loss on the retirement probability of displaced workers relative to matched
control workers using the SIAB. Coefficients are estimated using specification (2). 95% confidence intervals are
derived from standard errors clustered at the level of the displacing plant. The coefficients and standard errors (in
parentheses) in the upper left corner are averages of the point estimates from age 55-59, 60-64, and 65-66.

30To put my findings into perspective, Schmieder et al. (2023) estimate earnings losses of about 12%, while Jarosch
(2023) estimate earnings losses of about 15% 15 years after job loss.
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After age 64, when all workers are eligible for their full pension under less stringent criteria, the
difference in the retirement probability diminishes. This pattern suggests that displaced workers
tend to delay their retirement to avoid pension deductions and/or to meet less stringent eligibility
criteria.’! Appendix figure A-7 shows similar findings when using the VSKT sample and for men
and women.

After presenting the overall effect, I next explore whether the effect on retirement varies by
birth cohort. Statutory retirement ages have increased over time and some early retirement options
have been abolished for later cohorts. As a result, individuals born later have fewer choices in their
retirement decision, which should limit displaced workers’ ability to adjust. Figure 3 presents the
results for early and late birth cohorts. I define early birth cohorts as those born between 1943
and 1947 and late birth cohorts as those born between 1948 and 1954.3% The results indicate that
the delay in retirement is entirely driven by the earlier birth cohorts, who had a greater margin to

adjust their retirement.

Figure 3: Effect of Job Loss on Retirement by Birth Cohort

(a) Early Birth Cohorts (b) Late Birth Cohorts
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Notes: This figure shows the effect of job loss on the retirement probability of displaced workers relative to matched
control workers by birth cohorts using the SIAB. Coefficients are estimated using specification (2). 95% confidence
intervals are derived from standard errors clustered at the level of the displacing plant. The coefficients and standard
errors (in parentheses) in the upper left corner are averages of the point estimates from age 55-59, 60-64, and 65-66.

31 Appendix figure A-6 shows descriptive figures for the retirement probability for the matched and unmatched
sample.

32This split is made to ensure comparable group sizes and is not related to any discontinuous change in the pension
rules between the two groups.
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Pathways into Retirement The results showed that displaced workers respond to job loss by
delaying retirement. They can do this by working longer or taking up other social insurance pro-
grams, such as Ul benefits, often referred to as program substitution (Inderbitzin et al. 2016). In
both cases, future pension benefits will increase, and displaced workers can avoid the penalty for
early pension claiming if they delay retirement to the normal retirement age. Future pension ben-
efits will increase more if they stay in employment longer, since pension contributions from wage
income are higher than those from UI benefits.

To understand how much of the decrease in the retirement probability is driven by increases
in employment versus increases in unemployment, figure 4 shows the impact of job loss on the
probability of being employed or unemployed. Figure 4 shows that displaced workers are less
likely to be employed and more likely to be unemployed before the age of 60, resulting in a re-
tirement probability close to zero.>* After age 60, displaced workers delay retirement, which can
be attributed to an equal increase in both employment and unemployment.** From ages 60 to 64,
displaced workers are approximately 2 pp more likely to be employed and 2 pp more likely to be
unemployed, explaining the overall 4 pp decrease in the retirement probability. This suggests that
while some displaced workers delay retirement by staying in the workforce longer, others do so by

using Ul benefits.

Comparison with Late-Career Job Loss Previous studies have examined how job loss late in
one’s career affects retirement decisions (Chan and Huff Stevens 2001; Chan and Stevens 2004;
Merkurieva 2019). These studies find that late-career job loss significantly increases the likelihood
of exiting employment and retiring earlier. For comparison, appendix figure A-9 presents the ef-
fects of late-career job loss on retirement, estimated using specification (2) for a sample of workers
who experience job loss between ages 50 and 59. The figure shows that displaced workers are
more likely to be retired than similar non-displaced workers between ages 60 and 64. After age

64, the estimated treatment effect is close to zero.

33Note that the effects on employment and unemployment are not fully symmetric before age 60, as there is a small
effect on retirement.

34The increase in employment among displaced workers relative to non-displaced workers is driven by a reduction
in employment among non-displaced workers, rather than an increase in employment among displaced workers (see
appendix figure A-8).
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Figure 4: Pathways into Retirement
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Notes: This figure shows the effect of job loss on the probability to be employed (panel a) and the probability to
be unemployed (panel b) for displaced workers relative to matched control workers using the STAB. Coefficients are
estimated using specification (2). 95% confidence intervals are derived from standard errors clustered at the level of
the displacing plant. The coefficients and standard errors (in parentheses) in the upper left corner are averages of the
point estimates from age 55-59, 60-64, and 65-66.

5.3 What Influences Displaced Worker’s Delay in Retirement?

The previous section showed that displaced workers react to job loss by delaying retirement. I now

examine factors that may influence this response.

Pension Benefits Eligibility I begin by examining how pension benefits eligibility influences
displaced workers’ delay in retirement. Workers who experience job loss may face difficulties
in meeting the eligibility criteria for claiming pension benefits at the early retirement age (60-
64). Generally, early retirement eligibility is more stringent than normal retirement eligibility, and
displaced workers may struggle to meet these requirements due to periods of non-employment or
irregular work. To investigate the effect of job loss on pension benefit eligibility, I use the VSKT
data. This dataset provides precise information on all contribution periods necessary to determine

eligibility.
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Figure 5 presents the results. Panel (a) shows the effect of job loss on the probability of being
eligible to claim any pension (early or full), and panel (b) shows the probability of being eligible
to claim a full pension. Age 60 marks the earliest possible claim age, and age 65 marks the age at
which all workers in the sample can claim a pension without deductions.

Figure 5 shows that workers who experience job loss are significantly less likely to be eligible
for pension benefits between the ages of 60 and 64. They are about 6 pp (9%) less likely to qualify
for any pension benefits and about 2 pp (11%) less likely to qualify for a full pension. This sug-

gests that eligibility for pension benefits may explain the observed delay in retirement of displaced

workers.
Figure 5: Impact of Job Loss on Pension Benefits Eligibility
(a) Pr(Any Pension) (b) Pr(Full Pension)
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Notes: This figure shows the effect of job loss on the probability to be eligible to claim any pension (early or normal)
(panel a) and the probability to be eligible to claim a full pension (panel b) for displaced workers relative to matched
control workers using the VSKT. Coefficients are estimated using specification (2). 95% confidence intervals are
derived from standard errors clustered at the worker level. The coefficients and standard errors (in parentheses) in the
upper left corner are averages of the point estimates from age 55-59, 60-64, and 65-66.

33The only requirement to claim a pension at the normal retirement age is to have at least five contribution years,
which all workers in the sample fulfill.

36 Appendix figure A-10 shows that the loss in eligibility is driven by workers who experience large initial earnings
losses after job loss.
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To further explore the role of pension benefits eligibility in mediating the delay of retirement
for displaced workers, I correlate pension benefits eligibility with the retirement probability and

estimate the following specification:

R; = Bo+ 1 x Disp; + B> x X; + &, %)

where R; is an indicator equal to one if worker i is retired, Disp; is an indicator equal to one if
worker i has been displaced, and X; includes variables that are tested for correlation with workers’
change in retirement. The specification is estimated from age 60 to 64, as the delay in retirement
is observed during this age window.

I include the eligibility for pension claiming (early and full) as variables (X;). Table 3 shows
the results. Column 2 suggests a strong correlation between the change in eligibility for pension
benefits and the change in the retirement probability. Once I include pension benefits eligibility
as a control variable, the treatment effect decreases by approximately half relative to the baseline
in column 1. This provides suggestive evidence of the role of pension benefits eligibility in me-
diating the impact of job loss. These findings are consistent with evidence from Seibold (2021),
who shows that responses to statutory retirement ages in Germany are seven times larger than re-
sponses to purely financial incentives. However, the results of this analysis should be interpreted
with caution. Drawing causal conclusions requires making strong assumptions about the source
of variation in the mediating variable. Omitted variables such as differences in contribution points
could affect both eligibility and retirement decisions, meaning that the relationship between eligi-

bility and retirement is not necessarily causal.

Financial Incentives In addition to displaced workers being less likely to qualify for early
pension claiming, financial incentives may also influence their delay in retirement. According to
theory, job loss affects financial incentives for retirement through its effect on cumulative income
and wage income near retirement. A substantial reduction in cumulative income due to job loss
is expected to decrease retirement incentives because the large negative wealth effect increases
the need for additional income. Hence, if displaced workers experience large cumulative income

losses, this may explain their delay in retirement.
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Table 3: Correlates of Workers Response to Job Loss

) 2) 3) 4)
Pr(Retired) Pr(Retired) Pr(Retired) Pr(Retired)
Displaced - Non-displaced -0.0598 -0.0312 -0.0549 -0.0196
(0.0115) (0.0102) (0.0116) (0.0103)
Early Pension Benefits Eligibility 0.382 0.381
(0.0100) (0.0100)
Full Pension Benefits Eligibility 0.225 0.245
(0.0120) (0.0121)
Cumulative Income Age 50 0.0000643 0.000145
(in 1000s) (0.0000188) (0.0000167)
Mean Non-displaced 0.522 0.522 0.522 0.522
% of Non-displaced -11.46 -5.974 -10.52 -3.759
N 46310 46310 46310 46310

Notes: This table displays the effect of job loss on the retirement probability (from age 60-64) using the VSKT,
estimated using specification (5). Standard errors (in parentheses) are clustered at the worker level. Column 1 shows
the baseline result. Column 2 adds pension benefit eligibility (early and full) as controls. Column 3 adds cumulative
income at age 50 as control. Column 4 adds all variables as controls.

Conversely, a reduction in wage income near retirement is expected to increase retirement
incentives, as it decreases the relative attractiveness of working versus retiring. In particular, a
(relatively) lower wage income near retirement implies (relatively) low opportunity costs of re-
tirement due to both few foregone wage income and few losses in additional pension contribution
points. If displaced workers had a much higher wage income relative to their potential pension
benefits (a lower pension replacement rate), this could lead to later retirement.

To investigate the role of financial incentives, I use the VSKT and begin by showing the effect
of job loss on cumulative income and the pension replacement rate. For each individual, I define
the pension replacement rate as the potential pension benefits received if retiring at a given age,
divided by workers’ pre-retirement earnings.®’ Figure 6 shows that displaced workers experience

significant losses in cumulative income, but there is no effect on the pension replacement rate.

37For example, the pension replacement rate at age 61 is calculated as the pension benefits received if retiring at
age 61, divided by pre-retirement earnings. I measure pre-retirement earnings at age 55. For workers who are not
employed for the full year at age 55, the last year they are employed for the full year is used.
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To further explore the role of financial incentives, I correlate cumulative income (at age 50)
with the change in the retirement probability and estimate specification (5). I choose age 50 to
ensure that workers are still at least ten years away from their earliest possible retirement age.
Measuring cumulative income at a later age could confound cumulative income with retirement
decisions, as workers may already adjust their labor supply in anticipation of retirement. As dis-
cussed earlier, this analysis should be interpreted with caution, as omitted variables could affect
both cumulative income and retirement decisions. Column 3 of table 3 shows that accounting for
financial incentives decreases the treatment effect by only about 1%. This provides suggestive ev-
idence that the main factor driving the delay in retirement among displaced workers is the lack of

pension benefit eligibility rather than financial incentives.

Figure 6: Job Loss and Financial Incentives for Retirement
(a) Cumulative Income (b) Pension Replacement Rate
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Notes: This figure shows the effect of job loss on cumulative income (panel a) and the pension replacement rate (panel
b) for displaced workers relative to matched control workers using the VSKT. Coefficients are estimated using speci-
fication (2). 95% confidence intervals are derived from standard errors clustered at the worker level. The coefficients
and standard errors (in parentheses) in the upper left corner are averages of the point estimates from age 55-59, 60-64,
and 65-66.
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Alternative Explanations Finally, there may be some further explanations for the delay in re-
tirement of displaced workers. First, displaced and non-displaced workers may end up in different
types of jobs after job loss. If displaced workers are more likely to be employed in jobs that al-
low them to work longer, this could be an alternative explanation for their delay in retirement.
However, appendix figure A-11 indicates that displaced workers are more likely to be employed in
physically demanding jobs, which does not support this hypothesis.3®

Second, job loss has been shown to affect family formation, leading to fewer children (Del Bono
et al. 2012; Lindo 2010) and an increased probability of divorce (Foerster et al. 2022). These
post-displacement changes may also influence retirement behavior. Several studies document that
spouses often coordinate their retirement decisions (e.g., Johnsen et al. 2022; Garcia-Miralles and
Leganza 2024; Gustman and Steinmeier 2000). If displaced workers are more likely to be single,
they may face fewer constraints related to joint retirement, which could offer an alternative expla-
nation for their delayed retirement. Unfortunately, both datasets lack information on marital status,

preventing me from testing this hypothesis.

5.4 TImpact of Job Loss on Pension Benefits

Although displaced workers delay retirement, they still experience losses in pension benefits. Table
4 presents the results for the impact of job loss on pension benefits using the VSKT and estimating
specification (3). Column 1 shows that displaced workers experience significant losses in pension
benefits, amounting to about € 1500 (12%) in annual pension benefits. Put differently, this is
equivalent to roughly 1.5 months of pension benefits.

This difference in pension benefits can result from three factors: cumulative pension contribu-
tion years, average yearly pension contribution points, and/or the pension adjustment factor. Table
4 shows that losses in pension benefits are primarily driven by significant reductions in average
yearly pension contribution points. By this, I refer to the average pension contribution points
earned per year. Column 3 shows that displaced workers experience a decrease of approximately
9% in contribution points per year. This reduction can be attributed to lower post-displacement

earnings and periods of non-employment, both of which lead to fewer pension contribution points.

3] use the classification by Kroll (2015) to categorize jobs into physically demanding and non-demanding jobs.
Physically demanding jobs are those that score at least 9 out of 10 on the overall physical exposure index.
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In contrast to yearly pension contribution points, the impact of job loss on cumulative pension
contribution years is much smaller. This can be explained by the fact that, in Germany, pension
contribution years can be accumulated not only during periods of employment but also during other
insurance periods such as unemployment, sickness, or child care.

Column 4 shows the effect on the pension adjustment factor, which accounts for earlier or later
retirement. Retiring before the normal retirement age results in pension deductions, while retiring
after the normal retirement age leads to pension rewards. Column 4 indicates a positive effect on
the pension adjustment factor, as displaced workers delay retirement, and later retirement leads to

a more favorable pension adjustment factor.

Table 4: Impact of Job Loss on Determinants of Pension Benefits

ey (2) 3) “)
Yearly Pension Cumulative  Average Yearly Pension
Benefits Contribution  Contribution  Adjustment
Points Years Factor
Displaced - Non-displaced -1495.8 -1.306 -0.0884 0.00850
(129.1) (0.252) (0.00894) (0.00216)
Non-displaced Mean 12191.7 37.14 0.988 0.934
% of Non-displaced Mean -12.27 -3.516 -8.951 0.911
N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on
pension benefits and its determinants using the VSKT and estimating specification (3).

Appendix table A-2 shows how the overall effect varies across subgroups. Columns 1 and 2
indicate that women experience larger proportional losses in pension benefits. Columns 3 and 4
show that proportional losses are smaller for early birth cohorts, which is consistent with the fact
that they drive the overall delay in retirement.”

Appendix table A-4 shows that late-career job loss leads to smaller reductions in pension ben-
efits compared to the baseline estimate. Job loss between ages 50 and 59 results in about half the
decline in annual pension benefits relative to the baseline. This is primarily because losses occur

over a shorter time horizon, with fewer years remaining until retirement.

39Early birth cohorts are defined as those born before 1948, and late cohorts as those born in 1948 or later. This
split ensures comparable group sizes.
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5.5 Robustness

Alternative Estimation Strategy Matching displaced and non-displaced workers using coars-
ened exact matching avoids imposing any functional form relationship between the covariates and
the outcomes. However, it comes at the cost of reducing the sample size. To address this, I estimate
the impact of job loss using the full sample, controlling for pre-displacement characteristics. I use

the following specification to estimate the effect on retirement timing:

66 66
yik= Y, Yex 1[Age =K+ Y B x 1[Age = k] x Disp;+ 8 X X;;—1 + &, (6)
k=55 k=55

where y; ; is the probability that worker i is retired at age k (an indicator equal to one if worker i
is retired at age k and zero otherwise), 1 is an indicator equal to one at age k and zero otherwise,
Disp; is an indicator equal to one if worker i has been displaced, and X;,_ are pre-displacement
worker characteristics. Standard errors are clustered at the level of the displacing plant.

To estimate the effect of job loss on pension benefits, I use the following specification:

yi = Po+ 1 xDisp; + 0 x X; ;1 + &, 7

where y; are pension benefits of worker i, and Disp; is an indicator equal to 1 if worker i has been
displaced, and X;,_; are pre-displacement worker characteristics.

In both specifications, I use the same set of covariates (X;;—1) as in the matching procedure,
and measure the covariates in # — 1. The results of this alternative strategy, shown in panel (a) of

appendix figure A-12 and table A-3 are largely unchanged compared to the baseline findings.

Controlling for Plant Characteristics In addition to worker-level characteristics, the SIAB
provides information on plant characteristics. Plant characteristics, such as firm size and industry,
could influence workers’ post-displacement career prospects, potentially influencing their retire-
ment decisions. To account for pre-displacement differences in plant characteristics between dis-
placed and non-displaced workers, I add controls for 1-digit industry and plant size to specification
(6). The results, shown in panel (b) of appendix figure A-12, are very similar to the baseline find-

ings.
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Matching on Occupation Codes In addition to the covariates used in the main matching pro-
cedure, I also match displaced workers to non-displaced workers with the exact same two-digit
occupation code.*’ Occupation captures aspects of worker skills and job characteristics, such as
physical job demands, that can affect post-displacement outcomes and retirement behavior. This
more restrictive matching procedure reduces the share of displaced workers that can be successfully
matched to non-displaced workers to 33%. However, the results, shown in panel (d) of appendix
figure A-12, remain very similar to the baseline findings. If anything, the decrease in the retirement

probability of displaced workers relative to their matched controls becomes slightly larger.

Alternative SIAB Sample A caveat of the SIAB is that it does not include information on
pension claims. The year of retirement entry is defined as the last year that a worker is observed
in the data as employed or unemployed. However, there are other reasons why workers may leave
the dataset, such as becoming self-employed, entering the civil service, or emigrating. For these
individuals, the year of retirement entry may not be correctly identified.

To assess the sensitivity of my results to this potential misclassification, I construct an alterna-
tive sample that includes only workers whose exit from employment or unemployment is explicitly
recorded as retirement.*!#>43 While this approach conditions on observed retirement, it allows me
to examine the timing of retirement among those who are classified as retired. This check helps to
rule out the possibility that the baseline results are driven by exits unrelated to retirement, such as
transitions to self-employment or emigration. The results, shown in panel (c) of appendix figure

A-12, are largely unchanged compared to the baseline findings.

40Qccupation codes are only available in the STAB.

4INote that most employers do not specify the reason for the end of the employment relationship, typically reporting
it as "Deregistration due to end of employment." As many employers do not report the retirement entry of their
employees, the sample size for this robustness check is smaller than that of the main sample.

42 Appendix table A-1 shows summary statistics for this sample.

431 use the following codes to identify retirement: (i) Withdrawal from working life, (ii) Retirement pension, (iii)
Pension for reduced earning capacity (<15 hours), (iv) Pension for reduced earning capacity (15-30 hours), (v) Notifi-
cation of the difference in amount in the case of earnings-replacement benefits during partial retirement.
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5.6 The Lifetime Costs of Job Loss

The previous results showed that displaced workers not only experience substantial income losses
during their working lives, but also face reductions in pension benefits that extend beyond their
working years. In this section, I provide summary measures of the lifetime costs of job loss. To do
so, I use the VSKT sample and estimate the difference in the present discounted value (PDV) of
income for displaced workers relative to matched control workers using specification (4). For each
worker, the PDV is computed from the year of job loss through age 80 (in the baseline).

The analysis of the lifetime consequences of job loss, as shown in table 5, reveals large costs
for affected workers. Column 1 shows that job loss leads to large income losses, with displaced
workers losing about € 130,000 (25%) in the PDV of income on average. These income losses are
driven by substantial earnings losses (31%). Although displaced workers experience reductions in
pension benefits, these are more than offset by larger increases in UI benefit receipts.***

While previous research has documented effects up to 20 years after job loss, this paper extends
the analysis by tracking workers throughout their entire life cycle. It captures not only earnings
losses, but also delayed retirement and reductions in pension benefits. To put my estimates into
perspective, Jarosch (2023) reports that the losses in the PDV of log earnings amount to about 21%
over a 20-year follow-up period using German data, while Davis and von Wachter (2011) estimate

lower PDV earnings losses of 12% for men in the US over a similar follow-up period.*®

4 Appendix tables A-6 and A-7 show that the results remain largely unchanged under alternative assumptions re-
garding the discount rate and the age to which workers receive pension benefits.

4SResearch has shown that job loss may also affect longevity (Sullivan and Von Wachter 2009; Browning and
Heinesen 2012; Eliason and Storrie 2006). For example, using US data, Sullivan and Von Wachter (2009) estimate
that job displacement between ages 35 and 45 reduces life expectancy by approximately 1.5 years. European studies
tend to find smaller effects on mortality (Eliason and Storrie 2006; Browning and Heinesen 2012). Assuming that
displaced workers receive pension benefits for one year less than non-displaced workers, e.g., due to earlier mortality,
results in slightly larger losses in the PDV of income (see appendix table A-8).

46 A5 in Jarosch (2023), I define job loss based on transitions from employment to unemployment (using the VSKT),
capturing both involuntary and voluntary job separations. To assess how results differ by the nature of the job separa-
tion, I use the STAB data to estimate PDV earnings losses for workers experiencing involuntary job separations due to
plant closures. Consistent with Jarosch (2023), I find that involuntary separations are associated with less persistent
long-term earnings losses. Appendix table A-5 shows that the PDV earnings losses from involuntary job separations
are approximately half as large as those from any job separation (including both voluntary and involuntary separa-
tions) and are close to the estimate reported by Davis and von Wachter (2011), who use mass layoff separators. An
explanation for the lower long-term losses of involuntary job losses may be that workers laid off during plant closures
are less negatively selected compared to the average job loser, which may reduce post-displacement earnings losses.
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Table 5: Lifetime Costs of Job Loss

(1 2) 3) “4)
PDV Total PDV Labor PDV Pension PDV UI Benefits

Income Earnings Benefits Benefits
Displaced - Non-displaced -130334.9  -134390.4 -11695.8 15751.4

(7445.1) (6855.5) (911.6) (834.8)
Non-displaced Mean 528674.4  429490.6 86175.5 13008.3
% of Non-displaced Mean -24.65 -31.29 -13.57 121.1
N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income, labor earnings, pension benefits, and Ul benefits using the VSKT and estimating specification (4).

Appendix table A-9 presents the lifetime costs of job loss by gender. Both displaced men and
women experience significant reductions in the PDV of income and labor earnings, with men fac-
ing a 22% decline in the PDV of income and a 28% decline in the PDV of labor earnings. Women
experience even greater losses, with a 27% decrease in the PDV of income and a 36% decline in

the PDV of labor earnings.

The Role of the Ul System in Buffering the Lifetime Costs of Job Loss UI systems are de-
signed to support displaced workers by providing income during unemployment spells, which can
help mitigate long-term costs. Appendix table A-10 examines the role of the UI system in buffer-
ing the lifetime costs of job loss. In a hypothetical scenario without the Ul system, the loss in the
PDV of income increases from about 25% to 29%, and the loss in the PDV of pension benefits
increases from 14% to 16%. This reflects not only the absence of UI benefit payments but also
the loss of pension contributions during unemployment, since workers continue to accrue pension
entitlements while receiving Ul benefits. These findings suggest that the Ul system helps partially

buffer the long-term costs of job loss.
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Gains in Lifetime Income from Adjusting Retirement Behavior Despite their adjustment in
retirement timing, displaced workers still experience large losses in lifetime income. One may
therefore ask: what would income losses amount to if displaced workers had not adjusted their
retirement timing? Answering this question is challenging, as one needs to know the counter-
factual (unobserved) retirement behavior of displaced workers had they not lost their jobs. To
overcome this challenge, 1 take advantage of having matched each displaced worker with similar
non-displaced workers.

For this analysis, I pair each displaced worker with exactly one non-displaced worker who is in
the same matching cell (i.e., has identical coarsened characteristics). If there are multiple control
workers in a cell, I select the control worker with the most similar pre-displacement earnings.*’
I then assign each displaced worker the retirement age of their matched “twin” and calculate the
corresponding pension benefits and income in this hypothetical scenario, accounting for changes
in pension benefits eligibility and penalties for early pension claiming. I estimate specification (4)
using the hypothetical income as outcome variable.

Table 6 shows that lifetime income losses would be slightly larger if displaced workers had not
adjusted their retirement timing. Displaced workers would have experienced losses in the PDV of
income of about € 145,000 (26%), compared to about € 136,000 (24%) in the baseline scenario.
This shows that changes in retirement timing cannot compensate the large costs of job loss. Over-
all, the results highlight that the costs of job loss are substantial and extend beyond what short- or

medium-term estimates of earnings losses can show.

4TEach control worker is used only once (i.e., matching is performed without replacement). I use only one match,
as this simplifies the calculation of hypothetical pension benefits, but the total income losses are very similar to using
all potential controls (see column 1 in table 6 ). Using the mean retirement age of all potential controls in a cell could
result in a non-integer value for the hypothetical retirement age, which complicates the calculation of pension benefits,
especially since I account for changes in pension benefits eligibility and penalties for early pension claiming.
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Table 6: Gains in Lifetime Income from Adjusting Retirement Behavior

ey 2)
Total Income Hypothetical
Total Income

Displaced - Non-displaced ~ -135720.8 -145246.3

(8747.1) (8611.0)
Non-displaced Mean 534766.5 534766.5
% of Non-displaced Mean -24.03 -25.71
N 3642 3642

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income and the PDV of hypothetical income using the VSKT and estimating specification (4). Hypothetical
income is calculated by assigning each displaced worker the retirement age of their matched non-displaced “twin” and
then calculating the corresponding income.

6 Conclusion

Economists have long been interested in studying the effects of job loss. Job loss has been shown
to lead to large and persistent income losses (e.g., Jacobson et al. 1993; Couch and Placzek 2010;
Davis and von Wachter 2011; Jarosch 2023; Lachowska et al. 2020; Schmieder et al. 2023) and
impacts workers in various dimensions, such as family formation, health, and crime (e.g., Del Bono
et al. 2012; Carneiro et al. 2023; Foerster et al. 2022; Sullivan and Von Wachter 2009; Black et
al. 2015; Khanna et al. 2021). However, there is limited evidence on the impact of job loss on
retirement and how it affects lifetime income. Some studies have examined how late-career job
loss affects workers’ retirement behavior (Chan and Huff Stevens 2001; Chan and Stevens 2004;
Merkurieva 2019), but there is no evidence on how job loss in young and middle age impacts age
at retirement, pension benefits, and lifetime income.

In this study, I provide the first evidence on the long-term effects of job loss on retirement and
lifetime income. I document several new findings. First, I show that displaced workers react to the
shock by delaying retirement. Between the ages of 60 and 64, displaced workers are about 10%
less likely to be retired compared to similar non-displaced workers. Ineligibility for early pension
claiming appears to be the main driver of this response. Second, although displaced workers delay

retirement, they still experience losses in pension benefits. On average, job loss results in a 12%
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reduction in annual pension benefits, which is equivalent to about 1.5 months of pension payments.
Finally, I show that displaced workers experience substantial income losses. Taking into account

changes in retirement timing and pension benefits, displaced workers experience losses of about

25% in the PDV of income.
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A Online Appendix: Additional Tables and Figures

Table A-1: Summary Statistics SIAB Alternative Sample

Before Matching After Matching
Displaced Controls p-value Displaced Controls p-value
ey ) 3) “) %) (6)

Matched Variables:

Age 40.82 40.67 0.17 40.77 40.77 1.00
(3.24) (3.24) (3.32) (3.32)

Birth year 1950.18  1949.97 0.04 1950.17  1950.17 1.00
(3.07) (3.03) (3.11) (3.11)

Female 0.36 0.38 0.23 0.33 0.33 1.00
(0.48) (0.49) 0.47) (0.47)

Education

Compulsory Schooling 0.16 0.14 0.10 0.12 0.12 1.00
(0.36) (0.35) (0.32) (0.32)

High school/vocational training 0.79 0.76 0.08 0.85 0.85 1.00
0.41) (0.43) (0.36) (0.36)

College 0.05 0.10 0.00 0.04 0.04 1.00
(0.23) (0.30) (0.18) (0.18)

Yearly labor earnings (in 1000s) 37.54 43.79 37.04 37.10 0.95
(22.05) (27.68) (22.62) (20.54)

Job tenure* 9.32 9.09 0.16 9.45 9.30 0.49
(5.26) (4.89) (5.29) (5.12)

Cumulative contribution points* 12.28 13.18 0.00 12.19 12.22 0.92
(7.59) (7.43) (7.91) (7.83)

Unmatched Variables:

Experience in unemployment* 0.19 0.23 0.07 0.17 0.19 0.23
(0.54) (0.64) (0.50) (0.53)

Non-Native 0.09 0.08 0.73 0.07 0.08 0.55
(0.28) (0.28) (0.25) (0.26)

Outcome Variables:

Retirement age 63.81 63.50 0.00 63.77 63.45 0.00
(1.87) (1.98) (1.88) (2.08)

Observations 915 25515 684 3354

Notes: This table displays means and standard deviations (in parentheses) for different variables in the year before the
jobloss (# — 1) for the alternative STAB sample. For the variable retirement age, right-censored observations contribute
one observation at age 66 to the sample. Variables marked with * are left-censored in 1975. Columns (1) - (3) show
the unmatched sample and columns (4) - (6) the matched sample. Columns (4) - (6) are weighted. Columns (3) and
(6) test for differences in means between displaced and control workers. Earnings are measured in 2015 Euros. The
sample includes only workers whose exit from employment or unemployment is explicitly recorded as retirement (see
section (5.5)).
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Table A-2: Impact of Job Loss on Yearly Pension Benefits by Subgroups

(1) (2) 3) “4)
Men  Women Early Birth Late Birth
Cohort Cohort

Displaced - Non-displaced -1764.3 -1302.1 -1525.8 -1456.8
(199.5) (139.2) (172.1) (186.3)

Non-displaced Mean 14950.8 10200.6  12961.1 11188.2
% of Non-displaced Mean  -11.80  -12.77 -11.77 -13.02
N 4212 5050 6018 3244

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on
yearly pension benefits by subgroups using the VSKT. Coefficients are estimated using specification (3).

Table A-3: Robustness Check - Impact of Job Loss on Determinants of Pension Benefits

ey 2) 3) “)
Yearly Pension Cumulative  Average Yearly = Pension
Benefits Contribution  Contribution  Adjustment
Points Years Factor
Displaced - Non-displaced -1447.2 -1.070 -0.0864 0.00872
(67.99) (0.173) (0.00492) (0.00164)
Non-displaced Mean 13715.7 37.67 1.078 0.931
% of Non-displaced Mean -10.55 -2.841 -8.013 0.937
N 21360 21360 21360 21360

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on
pension benefits and its determinants using the VSKT. Coefficients are estimated using specification (7).
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Table A-4: Late Career Job Loss - Impact of Job Loss on Determinants of Pension Benefits

(1) 2) 3) “)

Yearly Pension  Cumulative  Average Yearly  Pension
Benefits Contribution  Contribution  Adjustment

Points Years Factor

Displaced - Non-displaced -817.5 0.527 -0.0630 -0.0256
(122.8) (0.182) (0.00734) (0.00170)

Non-displaced Mean 13839.0 37.65 1.062 0.938

% of Non-displaced Mean -5.907 1.398 -5.936 -2.726

N 10914 10914 10914 10914

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on
pension benefits and its determinants using the VSKT. Late career job loss is defined as job loss occurring at ages
50-59. Coefficients are estimated using specification (3).

Table A-5: Lifetime Costs of Job Loss - STAB

ey 2
PDV Labor PDV UI
Earnings  Benefits

Displaced - Non-displaced ~ -83989.2 6246.4
(11433.6) (417.8)

Non-displaced Mean 570658.4  6203.4
% of Non-displaced Mean -14.72 100.7
N 14659 14659

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of labor earnings and UI benefits using the SIAB and estimating specification (4).
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Table A-6: Robustness Check - Lifetime Costs of Job Loss I

(D (2) 3) “4)
PDV Income PDV Labor PDV Pension PDV Ul
Earnings Benefits Benefits
Panel A: Baseline (Until Age 80)
Displaced - Non-displaced -130334.9 -134390.4 -11695.8 15751.4
(7445.1) (6855.5) 911.6) (834.8)
Non-displaced Mean 528674.4 429490.6 86175.5 13008.3
% of Non-displaced Mean -24.65 -31.29 -13.57 121.1
N 9262 9262 9262 9262
Panel B: Until Age 70
Displaced - Non-displaced -125235.0 -134390.4 -6596.0 15751.4
(7082.2) (6855.5) (535.9) (834.8)
Non-displaced Mean 486635.2 429490.6 44136.3 13008.3
% of Non-displaced Mean -25.73 -31.29 -14.94 121.1
N 9262 9262 9262 9262
Panel C: Until Age 75
Displaced - Non-displaced -127973.1 -134390.4 -9334.0 15751.4
(7275.8) (6855.5) (726.3) (834.8)
Non-displaced Mean 509205.3 429490.6 66706.4 13008.3
% of Non-displaced Mean -25.13 -31.29 -13.99 121.1
N 9262 9262 9262 9262
Panel D: Until Age 85
Displaced - Non-displaced -132372.2 -134390.4 -13733.2 15751.4
(7592.9) (6855.5) (1079.1) (834.8)
Non-displaced Mean 545468.7 429490.6 102969.8 13008.3
% of Non-displaced Mean -24.27 -31.29 -13.34 121.1
N 9262 9262 9262 9262
Panel E: Until Age 90
Displaced - Non-displaced -134129.7 -134390.4 -15490.6 15751.4
(7721.5) (6855.5) (1226.9) (834.8)
Non-displaced Mean 559955.6 429490.6 117456.7 13008.3
% of Non-displaced Mean -23.95 -31.29 -13.19 121.1
N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the PDV of income,
labor earnings, pension benefits, and UI benefits using the VSKT and estimating specification (4). The panels show results for different age
windows. Panel A shows the baseline scenario assuming that workers receive pension benefits until age 80. All panels assume a discount rate of 3%.
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Table A-7: Robustness Check - Lifetime Costs of Job Loss 11

ey 2 3) “)
PDV Income PDV Labor PDV Pension PDV UI Benefits
Earnings Benefits Benefits
Panel A: Baseline (r = 3%)
Displaced - Non-displaced -130334.9 -134390.4 -11695.8 15751.4
(7445.1) (6855.5) 911.6) (834.8)
Non-displaced Mean 528674.4 429490.6 86175.5 13008.3
% of Non-displaced Mean -24.65 -31.29 -13.57 121.1
N 9262 9262 9262 9262
Panel B: r =2%
Displaced - Non-displaced -144396.9 -145174.2 -15537.7 16315.0
(8532.8) (7690.5) (1206.9) (909.8)
Non-displaced Mean 598841.0 468291.1 115512.4 15037.5
% of Non-displaced Mean -24.11 -31.00 -13.45 108.5
N 9262 9262 9262 9262
Panel D: r = 4%
Displaced - Non-displaced -118490.5 -124848.2 -8858.4 15216.0
(6564.1) (6152.0) (698.2) (771.6)
Non-displaced Mean 471766.3 395748.0 64714.0 11304.4
% of Non-displaced Mean -25.12 -31.55 -13.69 134.6
N 9262 9262 9262 9262
Panel C: r=5%
Displaced - Non-displaced -108414.9 -116373.7 -6749.4 14708.2
(5842.3) (5555.6) (541.7) (717.7)
Non-displaced Mean 425044.2 366267.0 48909.9 9867.4
% of Non-displaced Mean -25.51 -31.77 -13.80 149.1
N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income, labor earnings, pension benefits, and UI benefits using the VSKT and estimating specification (4).
The panels show results for different discount rates. Panel A shows the baseline scenario with a discount rate of 3%.
All panels assume that workers receive pension benefits until age 80.
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Table A-8: Lifetime Costs of Job Loss - Differential Mortality

(1) 2) 3) 4)
PDV Income PDV Labor PDV Pension PDV UI Benefits

Earnings Benefits Benefits

Displaced - Non-displaced ~ -133557.1 -134390.4 -14918.1 15751.4

(7426.1) (6855.5) (889.7) (834.8)

Non-displaced Mean 528674.4 429490.6 86175.5 13008.3
% of Non-displaced Mean -25.26 -31.29 -17.31 121.1
N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income, labor earnings, pension benefits, and UI benefits using the VSKT and estimating specification (4).
The analysis assumes that displaced workers receive pension benefits for one year less than non-displaced workers
(i.e., while non-displaced workers receive pension benefits until age 80, displaced workers receive pension benefits
until age 79).

Table A-9: Lifetime Costs of Job Loss for Men and Women

(1) 2) 3) “4)
PDV Income PDV Labor PDV Pension PDV UI Benefits
Earnings Benefits Benefits
Panel A: Men
Displaced - Non-displaced  -151895.6 -155841.0 -14024.3 17969.6
(12383.0) (11649.8) (1383.1) (1334.0)
Non-displaced Mean 680412.8 562754.9 103147.9 14510.0
% of Non-displaced Mean -22.32 -27.69 -13.60 123.8
N 4212 4212 4212 4212
Panel B: Women
Displaced - Non-displaced  -114774.8 -118909.9 -10015.4 14150.5
(7605.4) (6969.5) (1073.7) (1059.8)
Non-displaced Mean 419167.0 333315.6 73926.8 11924.6
9% of Non-displaced Mean -27.38 -35.67 -13.55 118.7
N 5050 5050 5050 5050

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income, labor earnings, pension benefits, and UI benefits using the VSKT and estimating specification (4),

separately for men and women.
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Table A-10: The Role of UI System in Buffering the Lifetime Costs of Job Loss

Baseline Without UI System
(D) () 3) “4)
PDV Total PDV Pension PDV Total PDV Pension
Income Benefits Income Benefits

Displaced - Non-displaced -130334.9 -11695.8 -147630.9 -13240.5
(7445.1) (911.6) (7523.3) (899.8)

Non-displaced Mean 528674.4 86175.5 513702.7 84212.1
(4705.1) (558.5) (4740.1) (553.7)

% of Non-displaced Mean -24.65 -13.57 -28.74 -15.72

N 9262 9262 9262 9262

Notes: This table displays point estimates and robust standard errors (in parentheses) for the impact of job loss on the
PDV of income and pension benefits under the baseline scenario and a scenario without an UI system using the VSKT
and estimating specification (4).
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Figure A-1: Relationship between Job Loss and Data Exit
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Notes: This figure displays weighted means (with 95% confidence intervals) for the probability to exit the data for
displaced and matched non-displaced workers from ¢ — 5 to # + 10 relative to job loss using the SIAB.
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Figure A-2: Age Distributions

(a) SIAB (b) VSTK
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Notes: This figure shows the age distribution for the SIAB (panel a) and the VSKT sample (panel b) in the year before
the job loss (t — 1).
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Figure A-3: Relationship between Job Loss and Labor Earnings, and Employment
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Notes: This figure displays weighted means (with 95% confidence intervals) for displaced and matched non-displaced
workers for different variables from ¢ — 5 to 7 4 10 relative to job loss using the SIAB.
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Figure A-4: Impact of Job Loss - STAB
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Notes: This figure shows the effect of job loss on different outcomes for displaced workers relative to matched control
workers using the SIAB. Coefficients are estimated using specification (1). 95% confidence intervals are derived from
standard errors clustered at the level of the displacing plant. The coefficients and standard errors (in parentheses) in
the lower left corner are averages of the point estimates for years 0—10 and 0-25 after job loss.
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Figure A-5: Impact of Job Loss - VSKT
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Notes: This figure shows the effect of job loss on different outcomes for displaced workers relative to matched control
workers using the VSKT. Coefficients are estimated using specification (1). 95% confidence intervals are derived from
standard errors clustered at the worker level. The coefficients and standard errors (in parentheses) in the lower left
corner are averages of the point estimates for years 0—10 and 0-25 after job loss.
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Figure A-6: Relationship between Job Loss and Retirement

(a) Unmatched Sample (b) Matched Sample
1 — 1 —t
/ /
8 Y 8 d
_ 4 _ 4
3 | K |
£ 6 /P s 6 b 4
& _/Y & /z
E <>'"' 4 E /
3
A4 ",,,0"/A/ 4 i
LA P>
’ A
=4 =5
2 —a— 2 e
ﬂ—‘""‘ [ 4—*--’-9" a—
55 56 57 58 59 60 61 62 63 64 65 66 55 56 57 58 59 60 61 62 63 64 65 66
Age Age
—4- - Displaced —A - Displaced
--¢+- Unmatched Controls -¢-- Matched Controls

Notes: This figure displays means (with 95% confidence intervals) for the retirement probability for displaced and
non-displaced workers from age 55 to 66 using the SIAB. Panel (a) shows the unmatched sample and panel (b) the
matched sample. Panel (a) shows unweighted means and panel (b) weighted means.
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Figure A-7: Effect of Job Loss on Retirement
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Notes: This figure shows the effect of job loss on the retirement probability of displaced workers relative to matched
control workers using the VSKT. Coefficients are estimated using specification (2). 95% confidence intervals are
derived from standard errors clustered at the worker level. The coefficients and standard errors (in parentheses) in the
upper left corner are averages of the point estimates from age 55-59, 60-64, and 65-66.
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Figure A-8: Pathways into Retirement
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Notes: This figure displays weighted means (with 95% confidence intervals) for the probability to be employed (panel
a) and the probability to be unemployed (panel b) for displaced and matched non-displaced workers using the STAB.

Figure A-9: Effect of Late Career Job Loss on Retirement
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Notes: This figure shows the effect of late career job loss on the retirement probability of displaced workers relative to
matched control workers using the SIAB. Late-career job loss is defined as job loss occurring between the ages 50-59.
Coefficients are estimated using specification (2). 95% confidence intervals are derived from standard errors clustered
at the level of the displacing plant. The coefficients and standard errors (in parentheses) in the upper left corner are
averages of the point estimates from age 55-59, 60-64, and 65-66.
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Figure A-10: Effect on Pension Benefits Eligibility by Initial Earnings Loss
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Notes: This figure displays weighted means (with 95% confidence intervals) for the probability to be eligible for
pension benefits by tertile of initial earnings loss for displaced workers using the VSKT. Initial earnings losses are
calculated as the percentage change in earnings from five years before to five years after job loss.

Figure A-11: Relationship between Job Loss and Job Type
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Notes: This figure displays weighted means (with 95% confidence intervals) for the probability to work in a physically
demanding job for displaced and matched non-displaced workers using the SIAB. Jobs are classified as physically
demanding or non-demanding following the classification of Kroll (2015).
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Figure A-12: Robustness Checks
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Notes: This figure shows the effect of job loss on the retirement probability of displaced workers relative to matched
control workers using the STAB. Coefficients are estimated using specification (6) (panel a and b) or specification (2)
(panel ¢ and d). 95% confidence intervals are derived from standard errors clustered at the level of the displacing plant.
The coefficients and standard errors (in parentheses) in the upper left corner are averages of the point estimates from
age 55-59, 60-64, and 65-66.
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B Online Appendix: Institutional Setting

This section provides additional information on the institutional setting in Germany. For more
details on the public pension system, see Borsch-Supan and Wilke (2004).

B.1 Pathways

Over the observation period, the German public pension system has different pathways through
which workers can enter retirement, which vary in the statutory retirement ages and requirements.
Table B1 summarizes the requirements for the different pathways. To claim a regular pension,
workers only need a minimum of five contribution years, but there is no possibility of early retire-
ment. For all other pathways, the eligibility requirements are stricter than for claiming a regular
pension, but each pathway offers an opportunity for early retirement. In case of early retirement,
a worker has to bear a penalty of 0.3% for each month retiring before the NRA. Table B2 shows
the statutory retirement ages corresponding to the different pathways. The statutory retirement
ages vary by birth cohort due to pension reforms. Some reforms changed retirement ages at the
monthly level; for example, 61+1/12 indicates that the statutory retirement age increases by one
month for each month of birth (January = +1 month, December = +12 months). In table B2, the
NRA is shown along with the ERA in brackets (if the respective pathway offers an early retirement
option).

Table B1: Requirements under Different Pathways

Pathway Requirements Early Retirement Possible
Regular At least 5 contribution years No
Especially Long-term Insured At least 45 contribution years No
Long-term Insured At least 35 contribution years Yes

At least 15 contribution years
and at least contributions in 8 out of 10
years before claiming and born before 1952
Unemployment and (i) unemployed for at least 1 year Yes
after age 58 and 6 months or (ii) worked in
old-age part-time employment for at least

24 months after age 55

At least 15 contribution years and
Women at least 10 contribution years after age of 40 Yes

and born before 1952

Notes: This table shows the requirements for the different pathways. Sources: Borsch-Supan and Wilke (2004),
Rentenversicherung (2021b).
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Table B2: Statutory Retirement Ages under Different Pathways

Cohort | Regular | Especially Long-term Long-term Unemployed Women
Pathway Insured Pathway Insured Pathway Pathway Pathway
1938 65 - 63+13/24 (63) | 61+1/12 (60) 60 (60)
1939 65 - 65 (63) 62+1/12 (60) 60 (60)
1940 65 - 65 (63) 63+1/12 (60) | 60+1/12 (60)
1941 65 - 65 (63) 64+1/12 (60) | 61+1/12 (60)
1942 65 - 65 (63) 65 (60) 62+1/12 (60)
1943 65 - 65 (63) 65 (60) 63+1/12 (60)
1944 65 - 65 (63) 65 (60) 64+1/12 (60)
1945 65 - 65 (63) 65 (60) 65 (60)
1946 65 - 65 (63) 65 (60+1/12) 65 (60)
1947 65+1 - 65 (63) 65 (61+1/12) 65 (60)
1948 65+2 - 65 (63) 65 (62+1/12) 65 (60)
1949 65+3 - 65+1/3 (63) 65 (63) 65 (60)
1950 65+4 - 65+4 (63) 65 (63) 65 (60)
1951 65+5 63 65+5 (63) 65 (63) 65 (60)
1952 65+6 63 65+6 (63) - -
1953 65+7 63 65+7 (63) - -
1954 65+8 63+2 65+8 (63) - -

Notes: This table shows the normal retirement age (NRA) for the different pathways, with the early retirement age
(ERA) in brackets. A hyphen (-) indicates that a pathway is not applicable. Some reforms changed statutory retirement
ages at the monthly level; for example, 61+1/12 means that the NRA increases by one month for each month of birth
(January = +1 month, December = +12 months). Sources: Borsch-Supan and Wilke (2004), Rentenversicherung

(2021a).
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