Ministry of Finance No 41-2023

Republic of Poland

MF Working
Paper

Series

Pawel Chrostek, Krzysztof Karbownik, Michat Myck

Labor market externalities of pre-retirement employment
protection

Any reprinting or dissemination of this material requires previous acceptance of the Ministry of Finance
in Poland. Upon quoting, please refer to the source.



Labor market externalities of pre-retirement employment
protection *

Pawel Chrostek, Krzysztof Karbownik and Michat Myck

December 7, 2023

Using population-level administrative data, we document effects of changes in age-
specific employment protection legislation (EPL) on labor market outcomes of those
approaching eligibility. Our results show no economically meaningful overall effects
of the legislation on employment or earnings of either men or women. Considering
separately incumbent workers and non-employees we find small positive and small
negative employment effects for the former and the latter groups, respectively. The
positive employment effects plausibly reflect additional effort exerted to remain em-
ployed up to the coverage threshold.

JEL: J63,J21, J23

“We thank conference participants at ESPE Annual Conference (2022, Coscenza), Annual Congress of the IIPF
(2022, Linz), EEA-ESEM Congress (2022, Milano), RES/SES Annual Conference (2023, Glasgow), Income and Wealth
Inequality Conference (Gdansk, 2023), and FROGEE Conference (Tbilisi, 2023) as well as seminar participants at
Upjohn Institute (2022) and Bordeaux School of Economics (2023) for helpful comments and feedback. Chrostek:
Ministry of Finance of the Republic of Poland and Polish Academy of Sciences, Swietokrzyska 12, Warsaw, 00-
916, Poland, (email: pawel.chrostek@mf.gov.pl). Karbownik: Department of Economics, Emory University, 1602
Fishburne Drive, Atlanta, GA 30322, USA (email: krzysztof.karbownik@emory.edu). Myck (corresponding author):
Centre for Economic Analysis, Cyfrowa 2, Szczecin, 71-441, Poland (email: mmyck@cenea.org.pl). Michat Myck
acknowledges the support of the National Science Centre Poland (grant nr: 2018/29/B/HS4/00559). The views ex-
pressed are those of the authors and do not necessarily reflects those of the Ministry of Finance of the Republic of
Poland. All errors of omission are our own.


mailto:pawel.chrostek@mf.gov.pl
mailto:krzysztof.karbownik@emory.edu
mailto:mmyck@cenea.org.pl

1 Introduction

The last three decades saw sharp declines in fertility and increases in the size of older popu-
lation in many developed countries. Average total fertility rate in OECD countries declined from
1.98 in 1990 to 1.61 in 2019, while fraction of population aged 65 plus increased from 11.4 to
17.1% over the same time frame. This led to stark increases in old age dependency ratios which
are projected to be above 3.6 by the end of the 2020s, meaning that there will be on average 3.6
individuals aged 65 and over per 10 people of working age - at ages 20 to 64 (see panels a and b
of Online Appendix Figure A.1).

Given these trends, there is a growing policy interest concerning incentives and regulations
aimed at extending working lives and increasing productivity of older workers (Eyster et al. 2008;
Deelen and Jongen 2009; OECD 2019; Abraham and Houseman 2020). Although labor force par-
ticipation of near-retirement men and women has increased in the last three decades, it is still
well below the rates of prime age population and has been growing at a sluggish pace since the
1990s (panels ¢ and d in Online Appendix Figure A.1). Job retention rates among these workers
tend to be low (Diebold et al. 1997; Hardy et al. 2018) and on average their job search lasts longer
before they find a suitable job offer (Faberman and Kudlyak 2019).

On one hand, improved working conditions, changes in the nature of work, and better health
status of recently aging cohorts should improve their labor market opportunities. On the other,
these factors have not eliminated concerns about the costs of employment of this group of work-
ers from the firm’s perspective. The primary risks on the demand side include age-related reduc-
tions in productivity, high fixed costs of training, challenges in adjustment to new technologies,
and the inability to adjust the wages or hours of such workers downwards in settings with strict
employment regulations (see e.g., Lazear (1990), Abowd and Kramarz (2003), Daniel and Heywood
(2007), Perek-Biatas and Turek (2012), Behaghel et al. (2014)).

To address the risks of insufficient labor demand for older workers, many countries imple-
ment policies which make it hard or costly to lay such individuals off (OECD 2019). Yet, while
such policies benefit the groups they cover, the natural concerns relate to potential negative labor
market externalities on those who remain unprotected. In this paper, we focus on a relatively un-
derstudied policy: age-specific employment protection legislation (EPL). Since in our application
the regulation in question is one of the most consequential from employer’s perspective, we view
our analysis as providing an upper bound on the potential effects stemming from more moderate

policies protecting older workers.

We ask the following research questions relevant to understanding of the externalities from

age-specific employment protection: Are there negative effects of pre-retirement employment



protection on employment and earnings of individuals nearing the eligibility threshold? Do these
effects differ for men and women who - in our setting - face different retirement ages and labor
force participation rates? And finally, do these effects differ by pre-policy employment status,

across the earnings distribution, employer type, and characteristics of the local labor market?

We answer these questions by leveraging administrative data from Poland and a tripple-
difference research design generated by a quasi-random change in the EPL eligibility, which was
triggered by a retirement age reform. We take advantage of individual-level data from joint so-
cial security and tax registers which allow us to track a near-universe of individuals (both em-
ployed and not employed) who approach the employment protection eligibility cutoff between
January 2015 and June 2018. The exogenous change in the cutoff is generated by a reform passed
in November 2016 and implemented in October 2017 which unexpectedly (and unintentionally)

granted the EPL to 24 and 27 monthly birth cohorts of men and women, respectively.

We find no economically meaningful effects of the age-specific EPL on employment and earn-
ings of workers nearing the eligibility threshold. Our pooled estimates on a sample of employees
and non-employees suggest statistically insignificant, at conventional levels, average employ-
ment effects of -0.04 and -0.20 percentage points (pp) for men and women, respectively. Using
95% confidence intervals we can thus rule out negative effect sizes larger than -0.5% and -0.6%
for these two groups. Dynamics of earnings, for those employed, are likewise unaffected. Con-
sidering incumbent workers and those non-employed prior to the reform separately, we find
small positive employment effects for the former and small negative effects for the latter pop-
ulation. Delving further into the heterogeneity analysis, we find that these positive effects are
concentrated among workers in the most precarious conditions, those employed in high turnover
companies and with lowest earnings. Therefore, it appears that for these workers in particular
positive supply side effects dominate any negative labor demand implications. Put differently,
these are the workers who could gain the most from exerting extra effort and ensuring that they

are not laid off just before reaching the protection threshold.

This paper makes contributions to several strands of the literature. First, we extend the lim-
ited set of papers examining labor market consequences of age-specific EPL. Behaghel et al. (2008)
show that French ‘Delalande tax’, which imposed an additional financial cost on employers for
terminating contracts of those aged 50+ (in force 1987-2008), led to negative employment effects
for older workers. Saez et al. (2023) show that the age 67 removal of EPL in Sweden leads to
increased job separations which are particularly pronounced for workers with stronger initial
EPL and those plausibly less productive from firm’s perspective. Finally, simulated reductions in
employment protection for older workers in the Netherlands suggest increases in labor demand

for the 55-64 age group (Deelen and Jongen 2009). Except for these three studies there is an im-



portant knowledge gap recently highlighted in OECD (2019) when it comes to the consequences
of age specific EPL. Furthermore, to the best of our knowledge, no prior work examined the po-
tential externalities from EPL coverage for those nearing eligibility - a group of workers which

is most likely to be negatively affected.

Second, we add to the broader EPL literature. Cross-country studies show that stringent
EPL reduces demand for labor (Lazear 1990; Kahn 2007), although this association is sensitive
to the business-cycle (Messina and Vallanti 2007; Duval et al. 2020). There is also evidence that
restrictive labor legislation lowers productivity growth of industries (Bassanini et al. 2009) and
increases investments in technology (Griffith and Macartney 2014). On the other hand, Bassanini
and Garnero (2020) find no increase in separation rates but rather reduced rates of within-industry
transitions while Kahn (2010) finds no employment effects of more lenient EPL. Studies using
within-country data and focusing on specific regulations and reforms likewise predominantly
find adverse effects of the EPL. Autor et al. (2007), Kugler and Pica (2008) and Kan and Lin (2011)
show that stricter EPL reduces employment flows and job turnover. Hijzen et al. (2017) show that
Italian firms facing stricter EPL increase their hiring of workers on temporary contracts (uncov-
ered by the EPL). Boeri and Garibaldi (2007), Sestito and Viviano (2018) and Yoo and Kang (2012)
document negative relationship between EPL and employment that can, however, be transitory.
Cahuc et al. (2019) show that stricter EPL leads to increased separation rates for workers nearing
the additional coverage - an example of how EPL could produce negative externalities for uncov-
ered workers. Conversely, Ichino and Riphahn (2005), Martins (2009), Jacob (2013), and Bjuggren
(2018) provide evidence that lowering the the level of protection could increase labor productivity
and firm performance. When it comes to wages the results are more mixed with van der Wiel
(2010) finding increases in wages while Leonardi and Pica (2013) finding decreases as a result of
stricter EPL.

Third, we contribute to research on labor demand for workers nearing retirement age. Exper-
imental work documents robust discrimination in hiring of older workers (Bendick et al. 1997,
1999) with more recent studies highlighting the particular disadvantage of older women (Lahey
2008; Neumark et al. 2019). Furthermore, Boockmann et al. (2012) and Huttunen et al. (2013)
document limited employment effects of wage subsidies and lower payroll taxes for older work-
ers, respectively. On the other hand, Albanese and Cockx (2019) show that such wage subsidies
increase retention rates of older workers. Although much of the retirement age policies focus
on the supply side (e.g. Krueger and Pischke (1992), Staublii and Zwimiiller (2013) or Laun and
Palme (2023)), firm’s demand for older workers could likewise be affected by such legislation.
For example, Hakola and Uusitalo (2005) show that sharing early retirement expenses with em-
ployers reduces early labor market exits of older workers in Finland; Frimmel et al. (2018) show

that Austrian firms play an active role in the determination of their workers’ retirement age ef-



fectively pushing out those that are more costly; Rabaté (2019) reaches similar conclusion using
the progressive ban on mandatory retirement in France; and Morris and Dostie (2023) show that
banning mandatory retirement in Canada does not lead to changes in demand for older workers.
Additionally, Hairault et al. (2010), Ilmakunnas and Ilmakunnas (2015) and Bertoni and Brunello
(2021) study how retirement age policies affect workers prior to the retirement eligibility. They
all suggest that workers near the eligibility cutoff suffer in terms of their employment prospects
- a result prompting potential concerns of negative spillovers of the EPL for those approaching
eligibility. Finally, although this perception is not necessarily supported by the data, one of the
main concerns when it comes to the demand side is declining health and productivity of older
workers. In fact, Mahlberg et al. (2013) document that productivity of Austrian firms is not re-
lated to the share of older workers they employ while Borsch-Supan and Weiss (2016) show that
individual worker productivity in an assembly plant is stable until at least age 60. One reason for
the flat age-productivity gradient could be technological change which may disproportionately
benefit older workers, especially in physically demanding jobs (Gordo and Skirbekk 2013).

Finally, we contribute to research on societal aging and its consequences. The aforementioned
increases in old age dependency ratios put strain on the solvency of the social security systems
(see Jimeno et al. (2008) for overview of this research) and will likely lead to lower economic
growth (Kotschy and Bloom 2023). In particular, Kitao (2014) suggest that making US Social
Security sustainable given the current demographic trends would require drastic changes in ei-
ther taxation or generosity of the benefits. Furthermore, restricted employment opportunities of
older workers could increase inequality and poverty rates among the elderly (Deaton and Paxson
1998). These factors could be one reason behind increasing voluntary retirement age in the US
(Brown et al. 2022). Finally, recent work suggests that rapid population aging will soon become
an important policy consideration beyond the developed world including in Africa (Duhon et al.
2023).

We view our results as having two key policy implications. First, we show that age-related
employment protection does not have major negative externalities with regard to labor demand
effects for the soon-to-be-covered individuals. Since the protected workers are guaranteed em-
ployment until the retirement age, unless they decide to quit themselves, without the negative
externalities the policy actually increases aggregate employment rates of older workers. Thus,
our findings question the common policy concern that pre-retirement EPL leads to a trade-off
between benefiting those already protected and hurting those employees who are nearing eligi-
bility. Second, our results highlight the importance of considering incumbent and not employed
workers separately. We show that the null overall effect stems from slight positive employment
effects for the incumbents and slight negative employment effects for those who are not em-

ployed. The implications for the latter group, despite relatively small effect sizes of the estimates,
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could be of a concern for policy. The positive effects for incumbent workers are further exacer-
bated among those working in more precarious jobs - those lower paid and employed in firms
with high turnover - which is consistent with the fact that EPL could induce increases in effort

of some workers who are trying to avoid being laid off in the final months without the coverage.

2 Institutional background

2.1 Pre-retirement employment protection legislation

Pre-retirement employment protection legislation (EPL) in Poland is regulated by the Labor
Code, a set of laws which is separate from the Civil Code and focuses solely on labor relations.
Article 39 of the Code specifies that an employer cannot terminate a contract if an employee has
at most 4 years left until the retirement age and is eligible to retire at that time. This regulation has
been present in the Polish Labor Code since its inception in June 1974, though it was extended
from two to four years in 2008.! It applies to both open-ended and fixed-term labor contracts
but excludes those who are eligible for disability pensions. If the company breaks the law and
dismisses an employee who is eligible for employment protection it can be sued in the court on
the basis of both the Labor Code and the Criminal Code. Importantly, the regulations encompass
not only inability to terminate a contract but also lowering of wages, changing of hours of work,
or moving to a more burdensome role or position. Exceptions include mass layoffs, dismissal due
to disciplinary reasons, or restructuring of the wage scale for the whole company, however, these
are not easily gameable by employers and are monitored closely by the authorities. Overall the
Polish pre-retirement EPL is inflexible, offers little leeway to employers and thus could be costly
from their perspective. The aggregate statistics suggest that the law is broadly obeyed while the

courts tend to side with plaintiffs when it comes to its violations.

2.2 Retirement age legislation

Retirement regulations prior to January 1st, 2013 stipulated a retirement age of 65 and 60
years for men and women, respectively. This was changed by the 2012 reform which legislated
a gradual increase in the statutory retirement age so that it becomes equalized at age 67 for both
genders. Specifically, the retirement age was to grow gradually beginning in January 1st 2013,

with increases of one month per each calendar quarter. Thus, men would have reached their

IThe extension of the protection period from 2 to 4 years in 2008 was introduced as part of an agreement between
the government and social partners in a package limiting access to early retirement. In 2023 an additional regulation
was implemented further strengthening protection by forcing the employers to cover employees’ wages during the
potential litigation related to unlawful dismissal.



target age of 67 in October 2020 while women in October 2040, due to the initial five year gap

between the two groups.

The 2012 reform, which had been unannounced in the electoral campaign of 2011, proved
unpopular and the return to the pre-reform retirement age became one of the key pledges of the
opposition candidate, Andrzej Duda, in the 2015 presidential race. The promise played an impor-
tant role in Duda’s electoral victory and the theme of returning to a lower retirement age was
again featured prominently in the parliamentary elections in October 2015 (see Google search
statistics presented in Figure 1). The incumbent coalition parties ended up losing both the presi-
dential and the parliamentary elections and before the end of the year the new president presented
the legislation to the parliament, which stipulated reverting to retirement age regulations from
before 2013. This was done despite rapid population aging and against the economic and policy
analyses provided both by independent entities and by the government itself, who was far from

enthusiastic to embrace the change.

Following a freeze on the parliamentary discussion on this issue and a series of alternative
options which were considered by the government, in the end the presidential proposal returned
to parliament a year later. After a very brief debate in the parliament it was swiftly passed in
November 2016 and signed into law on December 19th 2016 (Google search statistics presented in
Figure 1 confirm increased interest in the issue of retirement age at the time). The new regulations
came into effect on October 1st 2017, after less than a year of a hold-up period. By the time the
new law came into force, multiple cohorts saw their retirement age had grown as a result of
the gradual increases implemented since 2013. A month earlier, in September 2017, retirement
eligibility was granted to men born in July 1951 (i.e. aged 66 and 2 months) and to women born in
July 1956 (i.e. aged 61 and 2 months). The reversal meant that all cohorts who were 65 (men) or
60 (women) on October 1st 2017 were granted retirement rights on that day. Unsurprisingly, the
reform attracted a lot of attention and thousands of individuals took advantage of the opportunity
to retire in accordance with the new regulations. In the last quarter of 2017 and first quarter of
2018, Polish Social Security Institution (ZUS) registered over 357 thousand new pension claims,

while in 2015 and 2016 the same two quarters saw just over 100 thousand new claims.

2.3 Using the 2016 reform to estimate the effects of pre-retirement em-
ployment protection on workers approaching eligibility

Since the EPL was not defined with respect to a specific age, but rather with respect to retire-
ment age, cohorts whose retirement age grew after the 2012 reform became eligible for the benefit
at a later age. Conversely, the policy reversal automatically (and unexpectedly) made multiple

younger cohorts eligible for the EPL. Importantly, discussions surrounding the 2016 reform rever-



sal clearly drew attention primarily to the statutory retirement age and not the implied extension
of the EPL (see Google search statistics in Figure 1). And yet, the gradual increase in retirement
age for subsequent cohorts, meant that there were 24 monthly birth cohorts of men and 27 cohorts
of women, who on October 1st, 2017 became covered by the additional age-related employment
protection benefits.? Critically from the perspective of our research design, the workers who
were about to gain the EPL coverage on October 1st 2017 were nonetheless unprotected dur-
ing the policy hold up period, i.e. the time from the date it was signed into law (i.e., December
19th 2016) to when it was implemented (i.e., October 1st, 2017). This is the period in which the

employers (and employees) could adjust their employment strategies with the new rules in mind.

Details on how the reforms affected specific cohorts are illustrated in Figure 2 which maps
the two retirement age regimes in two dimensions: the month of birth and the calendar month
(separately for men - Figure 2a, and women - Figure 2b). The Figure shows the dynamics over
time (horizontal axis) of the 2012 and 2016 retirement age reforms and the corresponding cov-
erage of EPL eligibility by monthly birth cohorts (vertical axis). The gray area delineates the
statutory retirement age and reflects eligibility for retirement pension benefits according to the
2012 regulations and the growing retirement age. Retirement age of 67 would have been reached
by October 2020 for men and October 2040 for women (not shown on the Figure). Corresponding
to the gray area is the red area which reflects the time when specific monthly birth cohorts are
eligible for additional age-related employment protection, starting four years prior to reaching
retirement age for a specific cohort. The navy-blue shaded area (which overlaps part of the red
area) shows additional months of retirement eligibility gained as a result of the 2016 reduction in
retirement age which came into force on October 1st 2017. In October 2017 cohorts of men born
between August 1951 and October 1952, as well as women born between August 1956 and Octo-
ber 1957 became eligible to claim retirement pensions, in addition to those born in July 1951/56
who would have been the only cohorts gaining retirement pension eligibility according to previ-
ous regulations. As it is clear from Figure 2 the retirement eligibility gains were higher for later
cohorts, whose retirement age was higher under the 2012 regulations. The orange shaded areas
in turn show the additional months of EPL covergage for the younger cohorts for whom the 2016

reform changed the statutory retirement age.

All cohorts of men born after November 1st 1954 and women born after August 1st 1959
would at some point become eligible for the additional employment protection, which, as a result
of reverting to the retirement age of 65 and 60, would now cover them as they reach the age of

61 and 56, respectively. In this paper though, we restrict our attention to the 24 monthly cohorts

The difference in the number of eligible cohorts of men and women results from the fact that the youngest
cohorts of men covered by the additional protection in October 2017 would have retired after October 2020 having
reached the statutory retirement age of 67.



of men and 27 monthly cohorts of women who became eligible for additional EPL on October
1st 2017. These include men born between November 1st 1954 and October 31st 1956 as well as
women born between August 1st 1959 and October 31st 1961. Among those cohorts we select
individuals that gained the largest number of months of additional protection, and - in theory at
least - would have been of particular concern for their employers. Thus, in our main analysis we
define the treatment group as ten monthly cohorts of men and women, born respectively January-
October 1956 and January-October 1961. In Section 6 we show, however, that our results remain

broadly unchanged when we alter the number of months considered when defining treatment.

To define the control groups, for reasons outlined below, we use cohorts who are two years
younger. Although they will eventually also become eligible for the EPL at an earlier age, we
assume that in October 2017 their eligibility is far enough into the future that it would not be
considered as a factor in their employers’ demand decisions. Specifically, we use January-October
1958 cohorts for men and January-October 1963 cohorts for women as controls. We use the
same set of months to account for any season-of-birth effects. It is worth noting though, that to
the extent that individuals from the control groups are potentially also negatively affected, our
estimates should be treated as a lower bound. Additional samples used for robustness analyses
are described in more details in Section 6 while details of the samples are presented in Tables A.1

and A.2 in the Appendix.

The choice of cohorts forms the basis of our quasi-experimental design. The first difference is
the before-after 2016 reform while the second difference is the 1956(61) vs. 1958(63) birth cohorts
for men (women). This yields a standard difference-in-differences design. A complicating factor
in this approach, however, is that it ignores any potential age-related differences in labor market
outcomes between our treatment and control groups. In other words, even if parallel trends hold
in the pre-treatment period, there may be factors related specifically to age which would affect
the treated (older) cohorts in the post-period but that do not affect (to the same extent) the control
(younger) groups. The most obvious reason in the context of employment of older people is the
correlation between age and health: If age-specific effects exist, they could affect the treated and
control groups differentialy and could invalidate our parallel trends assumption. Thus, to account
for the potential age-specific effects we define a third difference where we use cohorts lagged by
one year. In essence therefore, we assume that these age-related confounders would be the same
for the labor market dynamics of cohorts 1956-58 (1961-63 for women) and 1955-57 (1960-62). In

Section 4 we outline how these considerations translate into estimating equations.



3 Data

We use a dataset of combined individual-level information from several administrative sources
matching monthly labor market information from the social and health insurance register (ZUS),
annual income tax data, and basic individual characteristics (gender, date of birth and death) from
the PESEL registry. The data has been compiled at the Polish Ministry of Finance and the matched
information begins from January 1st 2015. Labor market data used for our analysis covers the
period until June 31st 2018, but we also use data up to October 2020 to specify our sample se-
lection criteria. We therefore observe labor market outcomes for up to 22 months prior to the
reform legislation in November 2016, 11 months of the hold up period and 9 months after it came
into force. The ZUS data include monthly information on all income sources for which the social
security and health insurance contributions are paid and have a near-universal coverage of the
working population.’ The dataset also facilitates a match between employers and employees as
well as includes employer industry codes. We can thus derive such firm-level characteristics as
total employment, firm-level turnover and age composition of the workforce at the firm level,
all measured prior to the policy change, which we take advantage of in the heterogeneity anal-
ysis. On the basis of industry codes we further exclude individuals eligible for industry-specific
retirement regulations and employees in the public sector.* Additionally, using data on pension
claims from the ZUS registry we drop men/women who by the age of 62/57 claimed either early
retirement (so-called “bridge pension”) or disability pensions.” The ‘bridge pensions” should be
thought of as exogenous given that the eligibility for this specific pension, which varies at birth
cohort-by-age-by-occupation/industry level, was determined long prior to the reform and applies
only to people who for at least 15 years of their career (including time before 1999) worked in
“special conditions”.® We drop these individuals since they could confound the reform variation
which is partially determined at cohort-by-age level. In robustness analysis we adjust these se-
lection criteria to remove only those claiming “bridge pensions” (i.e. including those who end up
claiming disability pensions, in the case of which there is a higher risk of potential endogeneity
with respect to the EPL eligibility) as well as broadening them to cover claims of any form of pen-

sion. We also change the pension qualification cut-off age to 61.5/56.5 - none of these changes

3The data do not include farmers, students’ with only temporary jobs, and individuals with only result-based
contracts. Additionally, we exclude uniformed services as well as judges and public prosecutors from the data because
these jobs are regulated separately. A worker can have several records each month (e.g., if they change jobs or work
at more than one institution) and in such cases we select the observation within a month with the highest earnings.

“Specifically, we exclude the following sectors: primary sector e.g., hunting (A), mining (B), water and sewer-
age management (E), scientific contracting and research (M), public administration and military (O), education and
teaching (P), household production for household use purposes (T), and international organizations (U).

STor this purpose we use data from the registry all the way up to October 2020, which is the month in which the
youngest control cohort (men born in October 1958, women born in October 1963) turn 62/57.

8The list of these conditions includes for example jobs performed underground, heavily demanding physical jobs
and those requiring special psycho-physical agility.



have any substantial implications for the overall findings. ’

The dataset includes all individuals who at any point between 2015-2020 have paid any so-
cial or health insurance contributions (including contributions paid by the government’s labor
office for the registered unemployed) and/or filed any income tax.® Overall, the starting sample
for our main analysis among cohorts considered as treated (i.e. men/women born in January-
October, 1956/61) corresponds to 155,0787 men and 150,368 women. After applying the pensions
and industry/sector selection criteria we end up with 54,397 men and 60,374 women in the treated
sample. Corresponding numbers for the control sample as well as for samples used in the triple
difference estimation under various sampling conditions are given in Tables A.1 and A.2, respec-
tively for men and women, in the Online Appendix. The triple difference estimation is based on a
sample of over 233 thousand men and 246 thousand women. In the case of estimations in which
employment is the outcome variable we use balanced panels, with the final number of individ-
ual observations corresponding to the product of individuals and observation months. Earnings
equations are based on unbalanced panels of observed earnings (see Online Appendix Tables A.1
and A.2) provided that we observe at least one earnings record in the pre- and the post-reform

periods.

We consider two outcomes of interest: an indicator for being an employee and labor earnings.
The former variable takes value of one for everyone who is employed on labor contract (“umowa o
prace”), i.e. a contract that is subject to coverage of the EPL, and zero for all other individuals. This
means that the non-employed group in our sample includes individuals who are: currently not
working, employed on civil contracts, or self-employed.” Labor earnings are monthly earnings

on labor contracts as recorded in the social insurance database.

4 Empirical Specifications and Identification

Mapping the institutional setting to the data, recall first that we have monthly level informa-
tion on labor market outcomes between January 2015 and June 2018. We index these observations

by t which runs from 1 (January 2015) to 42 (June 2018). We also have monthly birth cohorts ¢

"Because information on pension receipt (including the type of pension) in the matched administrative dataset is
available only from 2016, when we impose the pension claim criterion at 61.5/56.5 we have to limit the monthly birth
cohorts we examine to July-October (rather than January-October as in the main specification). This is because the
July cohort is the first for which we have pensions observation at the point when the oldest cohorts turn 61.5/56.5
(men born in July 1955, women born in July 1960).

8 Although registering as unemployed with the labor office is voluntary, it is tied to health insurance coverage
and thus most of the unemployed register to receive (temporary) unemployment benefits and (permanent) health
insurance coverage.

The latter two groups are not eligible for the EPL coverage. We include these individuals in the main specifica-
tion because laid off individuals could move to these forms of activity and because firms could change the form of
employment to avoid the potential costs of employing individuals covered by the EPL.
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which will be differentially affected by the reform changing the eligibility for the EPL. We con-
sider men born in 1956 (1961 for women) as a treatment group while those born in 1958 (1963
for women) as a control group. Since the reform was passed in the parliament in November
2016, we treat this month as the first treated time period (month 23 in our time index t) i.e.,
Postiy = 1[t > 23]. These two differences constitute our baseline difference-in-differences set-
ting: we compare the 1956 (1961) monthly birth cohorts to the 1958 (1963) monthly birth cohorts,

before vs. after November 2016. The event study for estimating these effects is given by:

) 19
Yiee =+ Y B/ Tcllt—Nov2016 =]+ > BfTicl[lt—Nov2016 =jl+vi+8c +eict (1)
j=—22 j=0

where Yj.¢ is an indicator equal to one if individual i born in monthly cohort group c ob-
served in calendar month-year t is employed on the EPL eligible contract, and zero otherwise.
Additionally, for those employed on EPL eligible contracts we use monthly labor earnings as an-
other outcome variable. T is an indicator variable taking value one for men born in January
to October 1956 and women born in 1961 (versus zero for men born in January to October 1958
and women born in 1963) while 1[t —Nov2016 = j] are event time dummies running from -22 (t
month 1i.e., January 2015 minus t month 23 i.e., November 2016) to 19 (t month 42 i.e., June 2018
minus t month 23 i.e., November 2016) and we omit October 2016 (indexed as j = —1 at t month
22) as the reference period. We also include two sets of fixed effects defining the comparisons: y¢
for calendar month and d. for monthly birth cohort. Parameters of interest in Equation 1 are f3;,
where B} represent pre-treatment period estimates allowing examination of the parallel trends

assumption and sz represent post-reform dynamic treatment effects.

One issue with the empirical approach outlined above is that it does not account for differ-
ential effects of ageing between the treated and control cohorts. In that, our treatment group is
always older, and thus, through health and family shocks, could have adverse labor market out-
comes irrespective of the stricter EPL (potentially downward biasing our results). Note that this
problem is independent of the parallel trends assumption, which needs to hold in the post-reform
period absent the treatment, and it still could be that the post-reform effects are exacerbated due
to the fact that the treated cohorts are relatively older compared to the control cohorts. To miti-

gate this, assuming that the aging effects are the same for cohorts born a year earlier, we introduce
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a triple difference event study design of the following form:

19 19
Yict = x+ Z CjDiC]l[t—NOVZO]GZ)']—f— Z d)inC]l[t—NOVZO]SZj]
j=—10 j=—10
j#—1 j#—1
-2
+ ) 0](DicLlt—Nov2016 =j])(As L[t — Nov2015 =j]) @
j=—10
19
+ 3 0f(DicLlt—Nov2016 =j]) (A Lt — Nov2015 = j])
j=0

+vt+0¢ + Eict

where Yict, Yt, and d. are defined as in Equation 1 while we shift the treatment and control
group by 12 months to generate the third difference proxing for the aging effect. This is reflected
by the fact that in our “true reform” sample the first treatment month remains November 2016
while in our “placebo reform” sample the first treatment month is November 2015. Since our data
do not extend before January 2015, due to taking the 12-months lag, we need to trim the left hand
side of the event study and hence in this specification —10 < j < 19. We also need to modify the
definition of treatment and control group (T;. in Equation 1) and hence we rewrite it as D, which
takes value one for individuals born January to October 1956 (T;. in Equation 1) or January to
October 1955 (placebo treatment cohorts) for men and in 1961 or 1960 for women. An indicator
variable, A, then takes value one for men born January to October 1956 or January to October
1958 (1961 or 1963 for women) reflecting the “true reform” sample cohorts. Parameters of interest
in Equation 2 are 0;, where 9; represent pre-treatment period estimates allowing examination
of the parallel trends assumption and 9]-2 represent post-reform dynamic treatment effects. In

Section 5 we present results from Equations 1 and 2 in parallel on the same set of graphs.

Finally, we present aggregate average treatment effects by estimating the following triple

difference equation:

Yict = @+ 0Posti; X Dic X Aic + CPostiy X Di, )
+dPostiy X Aic +vi + 0c + Eict-

Recall that the reform was passed by the parliament in November 2016, signed into law in

December 2016, but became binding only on October 1st 2017. Thus, employers could react to
the reform by adjusting their employment all the way up to September 2017 and we might ex-
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pect the spillover effects of the additional protection for our treated cohorts to be most evident
close to and beyond the time when the retirement age reform comes into force. Note, how-
ever, that as time passes eventually the control cohorts in our design also begin to get closer to
their own age-specific protection. In this case, if external effects of approaching protection are
homogeneous across cohorts, the difference between our treated and control cohorts could be
attenuated. To account for this, when considering pooled regressions, the estimation is based
on data for six pre- and six post-treatment months. Pre-treatment months include May-October
(2016 for “true reform” and 2015 for “placebo reform”), while post-treatment months, defining
Posti; in Equation 3, cover September-February (2017-2018 for “true reform” and 2016-2017 for
“placebo reform”). Other than that Yic, Dic, Aic, Vi, and O, in Equation 3 are defined as in
Equation 2. The parameter of interest in Equation 3 is 0 and it describes the average treatment
effect of stricter EPL on labor market outcomes of workers approaching the eligibility threshold
compared to workers father away from eligibility, net of the aging effect accounted for by the
third difference. Since we have repeated observations on the same individuals, in all estimating

equations we cluster the error term, €;.¢, at the individual level.

5 Results

Figure 3 presents our main results for men (left column) and women (right column) in the
form of event studies as specified in Equations 1 and 2. The dashed vertical line defines October
2016, the last month before the reduced retirement age was legislated in the parliament, while the
solid vertical line represents October 2017, when the legislation become binding and workers in
the treatment group became covered by additional age-related employment protection. Thus, the
period between November 2016 and October 2017 is our hold-up period where we expect most of
the adjustment to the forthcoming protection eligibility - both on the employer and the employee
side - to happen. The top row (Figures 3a and 3b) shows overall estimates for employment, while
the middle row (Figures 3c and 3d) the estimates for earnings conditional on employment. The
gray plots represent the difference-in-differences event studies (Equation 1) and the black plots
show the triple difference estimates (Equation 2). Considering the former design we see no pre-
trends when it comes to employment but a declining trend in the pre-reform period for earnings.
The latter reflects our concerns related to the fact that our treatment group is two-years older
than our control group, and may therefore experience different labor market outcomes regardless
of any labor market legislation. While there is no evident pre-trend leading up to November 2016
in employment, this does not guarantee that the age-specific differences would not show up later
in the life of the two cohorts (post-treatment parallel trends), and thus be confused with the
implications of the treatment. We address this problem using the triple difference design which

accounts for the potential implications of differential effects of age. As we can see in Figures 3c
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and 3d differencing out the age effects addresses the pre-trends in earnings. While the pre-trends
in the employment event study (Figures 3a and 3b) are not affected, the estimates suggest that the
small negative effects which are assigned to the additional employment protection in difference-

in-differences estimates, disappear in the triple difference specification.

For the full cohort samples irrespective of the outcome, employment or earnings, we do not
see any statistically significant or economically meaningful effects of the forthcoming additional
employment protection for the treated cohorts, either for men or for women. Table 1 summarizes
these results based on Equation 3. Our preferred triple difference employment estimates suggest
statistically insignificant treatment effects of -0.0004 and -0.0022 (i.e.: -0.04 and -0.20 percentage
points) for men and women, respectively. Given the standard errors we can rule out negative
effects as small as 0.5% and 0.6% for the two groups, respectively. Note that similarity of the effect
sizes across genders is partially driven by the differences in the baseline employment probabilities
with women having about 10 percentage points higher employment rate. The difference is, on
the one hand, due to the fact that women in our samples are five years younger then men, and
on the other that those out of the labour market are more likely to be completely outside of the
administrative sample. It is worth noting that the higher employment level of these younger
cohorts of women compared to the older cohorts of men is consistent with data from Polish
Labor Force Survey. For earnings the preferred point estimates imply statistically insignificant
reductions of 0.1% for men and statistically insignificant increases of 0.3% for women. Given
the standard errors we can rule out negative effects as small as 0.9% and 0.3% for the two groups,
respectively. Here, unlike for employment, we find that average earnings of women are about 13%
lower than those of men. Overall, we view even the lower bounds of these effects as economically

very small.

Importantly, note that the double difference estimates presented in Table 1 suggest negative,
larger, and statistically significant at conventional level treatment effects for both employment
and earnings.'” Figure 3 clearly illustrates why this occurs. For earnings we see a negative pre-
trend that continues into the post-treatment period, while for employment there is no pre-trend
but the post-reform treatment effects are larger compared to the triple difference design. Both
facts are consistent with potential negative labor market effects of ageing which is corrected by
taking the third difference using adjacent cohorts. It is worth noting though, that even these
downward biased estimates are relatively small and imply effect sizes that do not exceed 0.3pp in

the case of employment and 1% in the case of earnings.

In the next step, we split the sample on the basis of pre-reform employment status into those

10The difference in differences estimating equation is Yict = oc+ 0Postit X Tic +vt + 8¢ + €ict Where Postit
takes value of one for September-February 2017-2018 and zero for May-October 2016 while Ti., v+, and O, are
defined as in Equation 1.
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with stable employment history, and those out of employment in order to examine the degree
of homogeneity of employment results across these samples. We define individuals as in “stable
employment” if they are continuously employment between July and September while those who
in at least two of the three months were unemployed are considered as not employed. The same
conditions are applied for the treatment and the control samples both in the “true reform” and
“placebo reform” samples for the triple difference estimation. The triple difference event studies
are shown in Figures 3e and 3f for men and women, respectively, and the results are summarized
in Table 1. We see small, negative but statistically significant at conventional levels results for the
non-employed samples both in the case of men and women, with the estimates of -0.57 and -0.91
percentage points (pp) respectively, and these negative effects clearly evolve over the hold-up
period between the time of passing of the retirement legislation in the parliament and the time
it took effect in October 2017. They then stabilize in subsequent periods when treatment group
enters the employment protection. In contrast, the reform effects for the employees’ samples are
modestly positive. As shown in Table 1 employment among men grows by 0.67 pp and among
women by 0.19 pp. While we cannot directly distinguish the supply and demand factors behind
these results, they are consistent with a positive supply side reaction that outweighs any of the
negative demand effects stipulated in the extant EPL literature. Our more detailed heterogeneity
analysis, presented in Section 7, confirms this intuition since the positive effects appear to be
concentrated among incumbent workers in more precarious jobs. These are the workers who
have the most to gain from maintaining their employment up to the point when they reach the

age in which they begin to be covered by the additional employment protection.

The results for the full sample, and in particular those for the sample of employees stand
in contrast to the theoretical predictions and the two aforementioned studies focusing on older
workers. For example, the simulation exercise in Deelen and Jongen (2009) suggests that increas-
ing EPL index from the level of Denmark (1.4) to that of the Netherlands (2.1) could decrease
labor force participation of elderly women by as much as 10%. Compared to these even the 95%
confidence interval lower bounds in our study are minute. Behaghel et al. (2008) does not pro-
vide effects for employment or earnings but his effects on transitions from unemployment to
employment for older people are very large at up to -53%. On the other hand, Saez et al. (2023)
finds declines in earnings of 8%, conditional on staying on the job, as a result of removing the
EPL. This, likewise, is orders of magnitude larger than externalities which we document in this
work. The effects identified for the non-employed samples in our analysis are consistent with
negative implications of additional protection offered to the eligible groups. While these effects
are relatively small, they are by no means irrelevant and it seems they ought to draw attention
from the point of view of employment policy including alternative paths to stable employment

among older job seekers.
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6 Robustness analysis

Our main results presented in Section 5 are based on samples conditional on a number of
selection criteria. These include principally conditioning on not being a recipient of an early
(“bridge pension”) retirement or a disability pension in the month in which individuals tun 62
(men) or 57 (women). Furthermore, the treatment sample used for our main results consists of ten
monthly birth cohorts, which in October 2017 gained the most in terms of additional employment
protection out of the 24 and 27 cohorts of men and women respectively who in that month gain
extra months of protection as a result of the reform. For clarity we refer to these main samples as
A1 (samples used for analysis of employment) and A2 (samples used for analysis of earnings). In
the robustness analysis we show results based on samples constructed using alternative criteria

(see Online Appendix Tables A.1 and A.2 for details). In particular:

« we limit the samples conditional on receiving either the “bridge” retirement pension or a
disability pension at a specific age (main samples A1/A2, and robustness samples: D1/D2
and G1/G2)

« we extend the samples by excluding only those who at a specific age receive the “bridge”
pensions (samples B1/B2, E1/E2 and H1/H2);

+ we limit the samples further by excluding all individuals who at a specific age receive any

social security pension (samples C1/C2, F1/F2 and 11/12);

« we further narrow down the samples by focusing on the four youngest monthly cohorts
among the treated, i.e. those born from July to October (and correspondingly in all other
samples for the double and triple difference analysis, samples D1/D2, E1/E2 and F1/F2);

» we condition on the recorded receipt of a specific type of pension not at the age of 62/57
(men/women) as in the main samples (A1/A2) but rather at 61.5/56.5 (men/women, samples
G1/G2, H1/H2, 11/12).

The last two conditions are related to the fact that in our data we can only identify a specific
type of pension beginning in 2016. This implies that for the oldest cohorts included in the analyses
(men born in 1955 and women born in 1960, i.e. the “placebo reform” treated samples) we can
identify their pension receipt when they turned 61.5 and 56.5 only for those born in the second
half of the calendar year. There are two important reasons why conditioning on pension receipt
at a younger age might play a role. First of all, those who lose their jobs might make an extra
effort to secure incomes form pensions, thus making pension receipt endogenous with respect

to treatment. Narrowing the age window thus limits this source of potential bias. Secondly, as
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we noted in the data section, when we condition on pension receipt at the age of 62/57, in the
case of the youngest cohorts (men born in 1959 and women born in 1964, i.e. the “true reform”
control samples) we draw on the pension information from as late as October 2020. Lowering
the conditioning age by six months means that the latest month of pension data we use for these
samples is April 2020, which makes is unlikely to be affected by the COVID-19 pandemic in a

major way.

Results of our robustness analyses are presented in Table 2, where we only show regression
results using the triple differences design. The first panel shows results using the main sample
criteria: including ten monthly birth cohorts and conditioning on pension receipt at the age of
62/57. In the first row we report once again the results from our preferred specification, removing
from the sample recipients of either “bridge pernsions” or disability pensions. We can see that
changing the sample definition by conditioning it on other types of pension makes essentially
no difference to the estimates, for employment as well as for earnings. Focusing the analysis
on the youngest treated monthly cohorts, those born from July to October, while maintaining
the age at which we condition pension receipt at 62/57 makes no difference to the results for
men, but translates to larger and statistically significant negative results for employment among
women (second panel of Table 2). The estimated effects are in the range of -0.48pp and -0.55pp.
Conditioning pension receipt at the lower age (61.5/56.5), while maintaining the narrower number
of birth cohorts makes essentially no difference, and here again we find that the implications of the
extended employment protection for women are statistically significant and larger in comparison

to the the results in our main specification.

7 Heterogeneity

In Section 5 we showed that while the overall effects on employment and earnings are sta-
tistically insignificant and of economically very low magnitude, the split by pre-reform labor
market status shows that these results are a net effect of positive and negative implications of
approaching additional employment protection eligibility on, respectively, the employed and the
non-employed individuals. Given these findings, for those who were employees prior to the pas-
sage of the retirement age legislation in November 2016, we examine the implications of the
approaching EPL eligibility among different types of firms, as well as by the level of individual
earnings and by local unemployment. We hypothesize that potential positive effects could be
most pronounced for lower earnings workers, workers in high turnover firms, workers in firms
with relatively young workforce, workers in smaller firms, and workers in high unemployment
areas. Our logic behind these hypotheses steams from the fact that marginal increase in effort

for those individuals could sway their employers to retain them past the employment protection
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cutoff. Conversely, employees in firms that have low turnover, preference for older workers, are
large or are located in competitive markets might be less worried about being laid off in the first

place.

Our individual level administrative data contains firm-level identifiers which allows us to
define such firm-level characteristics as firm size (by employment), firm employment turnover
and firm-level age composition of the workforce. In each case we conduct the analysis separately
for each tertial of individuals defined on the basis of these firm characteristics specified for firms
with at least 10 employees. We measure the characteristics prior to the reform. Additionally,
we divide all employees into tertials by their individual level of earnings, and we split the entire
sample (employed and non-employed individuals) by the local level of and change in the rate of

registered unemployment.'!

Results of our heterogeneity analysis (shown in Table 3) seem to confirm our hypothesis of the
mechanisms which underline the (net) positive employment protection effects among the sample
of employees. In particular, we find that among men the largest positive effects are found for
individuals employed in firms with the highest turnover (positive employment effect of 1.28pp
in the top teritial) and for those in the lowest teritial of earnings (1.12pp). Although among
women we find no heterogeneity in the results by firm characteristics, it appear to be the case that
women in the lowest earnings tertial are most positively affected (0.74pp). The results by firm-
level turnover and individual earnings tertials are consistent with the hypothesis that employed
workers who approach the threshold age of additional EPL eligibility exert extra effort in order
to signal their value to the firm and keep their job to ensure that they maintain employment up
to the protected age range. This supply reaction on behalf of the employees of course does not
exclude the fact that at the same time employers are also laying off others having in mind the
approaching limitations concerning their continued employment. Nevertheless, the net effects
for the incumbent employees, while relatively low, are positive and question the basic intuition

of negative external implications of the additional employment protection.

8 Conclusions

There is continued controversy regarding the implications of regulations which offer different
forms of protection for employees vis-a-vis their employers. On the one hand, since labor market

protection usually operates through increasing costs of lay-offs, it limits employers’ scope for

11WWe split the counties (powiats) into tertials by unemployment rate (TU1, TU2, TU3) and by change in the rate
of unemployment between 2015 and 2016 (TUCh1, TUCh2, TUCh3). We then allocate individuals to unemployment
terials defined as T1: (TU1 and TUCh1; TU1 and TUCh2, TU2 and TUCh1), T2: (TU2 and TUCh2; TU3 and TUCh1,
TU1 and TUCh3), and T3: (TU3 and TUCh3; TU3 and TUCh2, TU2 and TUCh3). Defining unemployment tertials
differently makes no diffrence to the results.
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adjustment of their employment strategies and production technology. Moreover higher levels
of protection might encourage employees to reduce effort and hence lower their productivity. On
the other hand, added job security could actually increase worker motivation and output through
higher expected pay-offs from their investments in human capital via on- or off-the-job training.
Greater job security could also have important social implications if different types of workers
have varying degrees of risk aversion and/or mobility. These arguments seem particularly im-
portant with regard to older workers who, on the one hand, may be at greater risk of job loss due
to deteriorating health and lower productivity, and on the other face difficulties in finding new
jobs as a result of being less mobile and because of age discrimination. Policy-wise the debate on
age specific employment protection is likely to gain in relevance in the coming years given rapid
aging of the population in most developed countries and increasing efforts of many government

to extend working lives.

In this paper we use administrative individual level data from Poland to document the external
effects of age-specific employment protection legislation for individuals who approach the eligi-
bility threshold. The regulations offer strict protection with regard to employment and earnings
and cover employees with less than four years prior to reaching retirement age. Our identifica-
tion strategy relies on a reform which took effect in October 2017 and reduced retirement age.
As a side effect it extended employment protection to younger cohorts of individuals and since
it was legislated almost a year earlier, employers - and employees - had plenty of time to adjust

their strategies to the approaching change in regulations.

Overall we find no economically meaningful effects of additional protection either with re-
spect to employment or earnings among those who gain additional months of labor market pro-
tection. These total effects, however, hide diverging patterns among the subsamples of incumbent
employees and those in the relevant age group who are non-employed. For the first group we find
small, statistically significant positive effects on employment, and among the latter small nega-
tive effects. The positive effects are stronger for men, for whom we find an average effect of about
0.67 percentage point, which is more than three times higher than the average effect for women
(0.19pp). Additional heterogeneity analysis we conducted seems to support the hypothesis that
the positive effects among incumbent employees derive from increased efforts among those ap-
proaching eligibility compared to the control cohorts. We find that the effects are particularly
strong among those in more precarious jobs - employees in the lowest tertial of earnings and
employed in firms with highest employee turnover. These employees would have most to gain
from reaching the age-specific protection threshold and would therefore have extra motivation

to remain employed in the months running up to October 2017.

The negative implications with regard to employment among the non-employed suggest that
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non-employed women (-0.91pp) suffer more as a result of the regulations in comparison to men
(-0.57pp). In fact, women who approach eligibility seem to be at a higher risk of suffering the
negative consequences of additional employment protection. In our robustness analysis we show
that we can identify negative and statistically significant overall results among the treated cohorts
of women when we focus on those who, as a result of the reform, gained the highest number of
months of protection (the youngest among our treated cohorts). While the overall effect for these
women (born between July-October 1963) is still relatively small - about 0.50 percentage point -

it is by no means negligible from the point of view of the overall employment patterns.

Our results seem to suggest that the additional employment protection extended to older
workers in Poland, on average, does not have negative employment consequences for those ap-
proaching eligibility. On the contrary, those who are most likely to gain from being covered
by it seem to exert extra effort to ensure that their employment continues beyond the eligibil-
ity threshold. Combined with positive employment effects for the covered workers implied by
the additional protection, our results suggest that age-specific employment protection could help
in keeping elderly workers attached to the labor market. This finding has three important eco-
nomic and societal implications. First, employed older workers keep contributing to their pen-
sions rather than relying on welfare or early retirement benefits. This reduces strain on the social
security system and in the medium run increases the level of pension payouts that workers could
expect post-retirement. Second, there is evidence (see e.g., (Atalay et al. 2019) or (Filomena and
Picchio 2023)) that employment could be beneficial for workers nearing retirement when it comes
to their cognition and health, which in turn reduces potential burden for the healthcare and social
assistance systems. Taken together these two factors could contribute to healthier and wealthier
elderly population which relies less on the state. Finally, expanded exposure to productive, older
workers could help overcome the previously documented ageism when it comes to demand for
labor. On the other hand, the small negative results identified for the non-employed individuals
approaching eigibility should be taken into consideration in the design of employment support
policies for older workers looking for employment. This may be particularly important in the
light of recent changes in the labor code implemented in September 2023, which increased the
potential costs for employers of protected workers and in many cases allow employees to return

to work already during the litigation process.
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Figure 1: Social reaction to retirement age reform initiatives: “retirement age” and "pre-retirement protec-
tion" in online searches in 2015 and 2016
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Note: Google search statistics for “wiek emerytalny" (EN: “retirement age”) and “ochrona przedemerytalna” (EN: “pre-retirement protection”)
based on Google Trends.

The two rounds of the presidential election took place in Poland on May 10th and 24th 2015 with the pledge of the opposition candidate, Andrzej
Duda, to return to lower retirement age of 60 and 65 for women and men, respectively. Parliamentary elections followed on October 25th 2015
and were won by the Law and Justice (PiS) party who supported Andrzej Duda in the presidential vote. The first reading of the presidential
legislative initiative took place December 2015, the second reading nearly a year later on November 15th 2016, with the legislation passed on the
following day. See main text for more details.

Source: Google Trends.
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Figure 2: Retirement age and employment protection by cohort and time
CALENDAR YEAR CALENDAR YEAR
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(a) Men (b) Women

Note: The grey area reflects cohort-specific retirement age eligibility to public pensions in accordance with the 2012 reform which gradually
increased retirement age from 60/65 (women/men) to 67. The corresponding red area reflects the months of eligibility to age-related employment
protection. The navy-blue area (overlapping partly with the red area) shows the additional earlier eligibility to pension reforms following the
2016 reform which reduced retirement age back to 60/65. The orange area is the additional age-related EPL eligibility gained as a result of the
retirement age reform which came into effect in October 2017.

Source: Authors’ illustration on the basis of the corresponding legislation.
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Table 1: Pre-retirement employment protection and effects for employment
and earnings among cohorts approaching eligibility: Average treatment effects

Men Women
Employment:
Full sample mean#: 0.6656 0.7641
Full sample estimates, DID: -0.0033*** -0.0027***
(0.0011) (0.0010)
Full sample estimates, DIDID: -0.0004 -0.0022
(0.0015) (0.0014)
Employees sample estimates, DIDID 0.0067*** 0.0019*
(0.0014) (0.0011)
Non-employed sample estimates, DIDID -0.0057* -0.0091**
(0.0034) (0.0043)
Earnings (logs):
Earnings sample mean#: 8.071 7.939
Earnings sample estimates, DID: -0.0099*** -0.0081***
(0.0029) (0.0024)
Earnings sample estimates, DIDID -0.0010 0.0030
(0.0041) (0.0033)

Notes: DID - difference-in-differences estimates, DIDID - triple difference estimates (in ac-
cordance with Equation 3). Samples of employees and non-employed defined on the basis of
labor market status in the months July-September prior to treatment (and in corresponding
months for respective samples in the triple difference estimation). Based on samples A1 (em-
ployment) and A2 (earnings), see main text for definition of samples and Tables A.1 and A.2
for details. # - mean values calculated for the treated cohorts for months considered as pre-

treatment (May-October 2016).

Source: Authors’ calculations using Ministry of Finance administrative database.
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Table 2: Pre-retirement employment protection and effects for employment and earn-
ings among cohorts approaching eligibility: Robustness analysis

DIDID estimates Employment: Earnings:
Men Women Men Women

Main sample criteria (months 1-10)

Sample 62/57, samples A1/A2 -0.0004 -0.0022 -0.0010 0.0030
(0.0015)  (0.0014) (0.0041)  (0.0033)
Sample 62/57, samples B1/B2 0.0001 -0.0014 0.0016 0.0045
(0.0018)  (0.0015) (0.0042)  (0.0034)
Sample 62/57, samples C1/C2 -0.0009 -0.0019 -0.0037 0.0030
(0.0015)  (0.0014) (0.0040)  (0.0033)

Robustness estimates: (months 7-10)

Sample 62/57, samples D1/D2 0.0003  -0.0055** -0.0064 0.0051
(0.0025)  -0.0023 (0.0066)  -0.0052
Sample 62/57, samples E1/E2 0.0010 -0.0051™* -0.0043 0.0079
(0.0028)  -0.0025 (0.0068)  -0.0054
Sample 62/57, samples F1/F2 -0.0013  -0.0048™* -0.0064 0.0001
(0.0024)  -0.0023 (0.0066)  -0.0052

Robustness estimates: (months 7-10)

Sample 61.5/56.5, samples G1/G2 0.0006  -0.0051** -0.0061  0.0045
(0.0025)  (0.0023) (0.0066)  (0.0052)

Sample 61.5/56.5, samples H1/H2 0.0012  -0.0050** -0.0040  0.0077
(0.0028)  (0.0025) (0.0068)  (0.0054)

Sample 61.5/56.5, samples 11/12 -0.0015  -0.0048** -0.0067  0.0001
(0.0024)  (0.0023) (0.0066)  (0.0052)

Notes: All values show triple difference estimates (DIDID) of the average treatment effect as specified
in Equation 3. First row shows the main specification results from Table 1 for comparison. See main
text for the definitions of the analysis samples and Tables A.1 and A.2 for details of sample sizes.
Source: Authors’ calculations using Ministry of Finance administrative database.
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Figure 3: Pre-retirement employment protection and effects for employment and earnings among cohorts
approaching eligibility: Event studies
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Table 3: Pre-retirement employment protection and effects for employment and earnings among cohorts
approaching eligibility: Heterogeneity analysis

DIDID estimates Men: Women:
Full (sub-) Tertial 1  Tertial 2  Tertial 3  Full (sub-) Tertial 1  Tertial 2 Tertial 3
sample sample
Employment:
By firm size: 0.0062"*  0.0085*** 0.0038" 0.0029 -0.0014 0.0016
(0.0025)  (0.0022)  (0.0020) (0.0019)  (0.0016)  (0.0016)
By firm turnover: 0.0062*** 0.0011 0.0032 0.0128*** 0.0010 0.0006 0.0008 0.0016
(0.0013)  (0.0014)  (0.0020)  (0.0030)  (0.0010)  (0.0011)  (0.0015)  (0.0023)
By firm age composition: 0.0082*** 0.0034* 0.0067*** 0.0019 0.0014 -0.0003
(0.0025)  (0.0020)  (0.0022) (0.0020)  (0.0015)  (0.0017)
By earnings: 0.0067**  0.0112***  0.0050*** 0.0013 0.0019* 0.0074*** 0.0001 -0.0023*
(0.0014)  (0.0033)  (0.0018)  (0.0018)  (0.0011)  (0.0026)  (0.0014)  (0.0012)
By local unemployment: -0.0004 -0.0002 0.0041 -0.0009 -0.0022 -0.0026 -0.0018 -0.0016
(0.0015)  (0.0021)  (0.0033)  (0.0032)  (0.0014)  (0.0020)  (0.0030)  (0.0028)
Earnings:
By firm size: -0.0091 -0.0044 -0.0034 0.0011 -0.0007 0.0055
(0.0058)  (0.0069)  (0.0079) (0.0049)  (0.0054)  (0.0065)
By firm turnover: -0.0058 -0.0101 0.0019 -0.0026 0.0018 -0.0001 -0.0004 0.0063
(0.0040)  (0.0066)  (0.0065)  (0.0074)  (0.0033)  (0.0053)  (0.0054)  (0.0061)
By firm age composition: -0.0105 0.0034 -0.0107* -0.0034 0.0069 -0.0020
(0.0081)  (0.0066)  (0.0061) (0.0067)  (0.0053)  (0.0048)
By earnings: -0.0053 0.0050 -0.0022 0.0007 -0.0008 -0.0089 0.0017 0.0075
(0.0037)  (0.0067)  (0.0052)  (0.0062)  (0.0031)  (0.0054)  (0.0047)  (0.0054)
By local unemployment: -0.0010 -0.0014 -0.0110 0.0051 0.0030 -0.0001 0.0010 0.0120%
(0.0041)  (0.0057)  (0.0085)  (0.0078)  (0.0033)  (0.0046)  (0.0073)  (0.0064)

Notes: All values show triple difference estimates (DIDID) of the average treatment effect as specified in Equation 3. See main
text for the definitions of the analysis samples and Tables A.1 and A.2 for details.
Source: Authors’ calculations using Ministry of Finance administrative database.



Appendix:

Appendix Tables

Table A.1: Sample selection and analysis samples, men
Main, heterogeneity and robustness samples, numbers of individuals

Reform sample: Placebo sample: Total sample:

Treatment Control Treatment Control
Birth months: 01-10.1956 01-10.1958 01-10.1955 01-10.1957
Full sample (individuals): 155,087 163,536 149,688 160,755 629,066
Sample selection for main specifications:
- sample after step 1: disability/early retirement at age 62 114,803 128,463 120,262 121,455 484,983
- sample after step 2: sectors of employment 54,397 63,475 56,166 59,031 233,069
(employment estimation sample, A1)
Heterogeneity analysis:
Estimation samples, employment:
- terciles by firm size, turnover and age composition 29,393 35,163 28,170 31,924 124,650
- terciles by individual earnings (employees) 34,682 41,572 33,365 37,906 147,525
- non—employees 18,787 20,851 21,845 20,217 81,700
Estimation samples, earnings:
- earnings estimation sample (sample A2) 38,051 45,491 37,055 41,280 161,877
- terciles by firm size, turnover & age composition 29,393 35,163 28,170 31,924 124,650
- terciles by individual earnings 34,682 41,572 33,365 37,906 147,525
Alternative samples for robustness analysis
adjusted sample selection criteria in step 1:
Birth months: 01-10.1956 01-10.1958 01-10.1955 01-10.1957
Estimation sample, employment:
B1, step 1: only early retirement pension at age 62 61,626 72,001 59,578 66,972 260,177
C1, step 1: any pension at age 62 49,689 60,837 43,740 55,658 209,924
Estimation sample, earnings:
B2, step 1: only early retirement pension at age 62 44,595 53,616 41,533 49,152 188,896
C2, step 1: any pension at age 62 36,284 45,289 31,245 41,268 154,086
Birth months: 07-10.1956  07-10.1958 07-10.1955 07-10.1957
Estimation sample, employment:
D1, step 1: disability/early retirement at age 62 20,999 23,624 21,617 22,474 88,714
E1, step 1: only early retirement at age 62 23,790 26,846 23,035 25,588 99,259
F1, step 1: any pension at age 62 19,367 22,613 17,140 21,282 80,402
G1, step 1: disability/early retirement at age 61.5 21,400 23,954 22,180 22,830 90,364
Hi, step 1: only early retirement at age 61.5 24,034 26,993 23,353 25,753 100,133
I1, step 1: any pension at age 61.5 19,374 22,932 17,140 21,616 81,062
Estimation sample, earnings:
D2, step 1: disability/early retirement at age 62 14,716 16,986 14,274 15,805 61,781
E2, step 1: only early retirement at age 62 17,238 20,054 16,052 18,878 72,222
F2, step 1: any pension at age 62 14,150 16,874 12,246 15,839 59,109
G2, step 1: disability/early retirement at age 61.5 15,045 17,275 14,708 16,095 63,123
H2, step 1: only early retirement at age 61.5 17,441 20,184 16,301 19,015 72,941
12, step 1: any pension at age 61.5 14,154 17,157 12,246 16,119 59,676

Notes: See notes in text presented below Table A.2.
Source: Authors’ calculations using Ministry of Finance administrative database.
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Table A.2: Sample selection and analysis samples, women
Main, heterogeneity and robustness samples, numbers of individuals

Reform sample: Placebo sample: Total sample:

Treatment Control Treatment Control
Birth months: 01-10.1961 01-10.1963 01-10.1960 01-10.1962
Full sample (individuals): 150,368 148,902 157,283 147,534 604,087
Sample selection for main specifications:
- sample after step 1: disability/early retirement at age 57 131,632 131,630 147,639 129,261 540,162
- sample after step 2: sectors of employment 60,374 60,329 65,569 60,189 246,461
(employment estimation sample, A1)
Heterogeneity analysis:
Estimation samples, employment:
- terciles by firm size, turnover and age composition 38,655 38,651 40,644 38,438 156,388
- terciles by individual earnings (employees) 44,576 44,617 46,961 44,499 180,653
- non-employees 14,802 14,772 17,522 14,726 61,822
Estimation samples, earnings:
- earnings estimation sample (sample A2) 48,004 48,102 51,057 48,136 195,299
- terciles by firm size, turnover & age composition 38,655 38,651 40,433 38,300 156,039
- terciles by individual earnings 44,576 44,617 46,618 44,250 180,061
Alternative samples for robustness analysis:
adjusted sample selection criteria in step 1
Birth months: 01-10.1961 01-10.1963 01-10.1960 01-10.1962
Estimation sample, employment:
B1, step 1: only early retirement pension at age 57 62,872 63,239 67,067 62,979 256,157
C1, step 1: any pension at age 57 56,814 58,107 57,000 57,528 229,449
Estimation sample, earnings:
B2, step 1: only early retirement pension at age 57 50,913 51,662 53,517 51,359 207,451
C2, step 1: any pension at age 57 46,646 47,704 46,728 47,471 188,549
Birth months: 07-10.1961 07-10.1963 07-10.1960 07-10.1962
Estimation sample, employment:
D1, step 1: disability/early retirement at age 57 22,883 22,476 24,219 22,573 92,151
E1, step 1: only early retirement pension at age 57 23,847 23,585 24,833 23,627 95,892
F1, step 1: any pension at age 57 21,590 21,660 21,264 21,643 86,157
G1, step 1: disability/early retirement at age 56.5 23,038 22,630 24,445 22,736 92,849
H1, step 1: only early retirement pension at age 56.5 23,933 23,655 24,960 23,710 96,258
11, step 1: any pension at age 56.5 21,595 21,810 21,264 21,800 86,469
Estimation sample, earnings:
D2, step 1: disability/early retirement at age 57 18,185 17,968 18,933 18,107 73,193
E2, step 1: only early retirement pension at age 57 19,319 19,332 19,870 19,338 77,859
F2, step 1: any pension at age 57 17,720 17,819 17,455 17,920 70,914
G2, step 1: disability/early retirement at age 56.5 18,318 18,100 19,076 18,244 73,738
H2, step 1: only early retirement pension at age 56.5 19,393 19,393 19,975 19,409 78,170
12, step 1: any pension at age 56.5 17,723 17,952 17,455 18,055 71,185

Notes: See notes in text presented below.
Source: Authors’ calculations using Ministry of Finance administrative database.
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Notes for Tables A.1 and A.2:
Sample sizes presented in the Tables reflect the number of individuals. ‘Reform sample’ — sample sub-
jected to the retirement age reform in 2016-2017 in the analysis time frame; ‘Placebo sample’ — sample
not subjected to the retirement age reform in 2016-2017 in the analysis time frame, used for ‘placebo
reform’ in years 2015-2016 for triple difference specification; ‘Full sample’ — individuals born in specific
months, registered as being alive at the end of 2018.
- Sample selection, step 1: excluding individuals who at a specific age (62/57 in main sample for men/women,
61.5/56.5 in robustness analysis for men/women) are registered as claiming a specified type of social se-
curity pension.
- Sample selection, step 2: excluding individuals who at any point between 01-2015 and 06-2018 are
recorded as being employed in selected sectors (see # below) and/or worked in occupations that have a
separate pension scheme (uniformed services, judges and public prosecutors).
- Samples for heterogeneity analysis by firm characteristics additionally conditional on being employed
in firms with more than 10 employees in the first half of 2016 (“reform sample”) and first half of 2015
(“placebo sample”); firm-level turnover defined on the basis of turnover between first half of 2015 and
2016; age composition of employment defined by the proportion of people age 50+;
- Samples for analysis of earnings: individuals need to have at least one observation of positive earnings
from an employment contract for the estimation time frame;
- Samples for earnings tertials: based on average earnings (from an employment contract) for the months
January-June 2016 (“reform sample”) or January-June 2015 (“placebo sample”);
# - Employees recorded as working in the following sectors are excluded from the analysis: agriculture,
forestry, hunting and fishing (A); mining and quarrying (B); water supply, sewage and waste management
and reclamation activities (E); professional, scientific and technical activities (M); public administration
and national defence, compulsory social security (O); education (P); households with employees, house-
holds producing goods and providing services for their own needs (T); extraterritorial organizations and
teams (U).
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Appendix Figures

Figure A.1: Demographic trends and labor force participation: Poland and OECD
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