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Abstract

We examine how different potential unemployment benefit durations in Polish

counties affected the durations of benefit receipt and unemployment as well as re-

entry into employment. We use administrative data on the universe of unemploy-

ment spells in Poland that started in the years 2008-2011. Potential benefit duration

was 6 or 12 months, depending on the previous year’s unemployment rate in the

county of residence. The cut-off rate was changed in 2009. We apply difference-

in-differences to evaluate the reform effect and regression discontinuity design to

quantify the effect of the cut-off in all, including non-reform years. Results are

remarkably similar and imply marginal effects of maximum duration of 0.4 on be-

nefit duration and 0.3 on unemployment duration per month of potential benefit

reduction. The reduction in potential benefit duration by 6 months increased the

probability to find a job in the first 9 months of unemployment by about 5 percentage

points.
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1 Introduction

In this paper, we estimates the impact of unemployment benefit exhaustion on the prob-

ability of exiting unemployment and on the probability of re-entering into employment.

We use administrative data on the universe of unemployment spells in Poland that started

in the years 2008-2011. We exploit the unique setting of the Polish unemployment be-

nefit system, where the length of an individual’s unemployment benefit eligibility period

depends inversely on the relative unemployment rate of the county of residence. In 2009

the length of the eligibility period was reduced in counties with a medium unemployment

rate. First, we apply difference-in-differences (DD) to estimate the causal effect of this

reform on the length of unemployment benefit receipt, unemployment, and the probabil-

ity to start a new job. Second, we use regression discontinuity design (RD) to estimate

the effect of different eligibility periods for all years 2008-2011 on the same outcomes.

These very different set-ups yield strikingly similar results. Reducing the length of the

benefit eligibility period from 12 to 6 months reduces the average length of unemployment

benefit receipt by 2.4 - 2.8 months. The average length of unemployment decreases by

1.7 - 1.9 months. The entry into employment is sped up by 0.7 - 0.9 months conditional

on re-entering the labour market in the first 18 months after becoming unemployed.

Generally, the generosity of unemployment insurance systems is determined by the

level of benefits and the potential benefit duration. An optimal unemployment benefit

scheme trades off insurance against job-search incentives. On the one hand, insurance

against the decrease in income associated with job loss would call for high benefit levels

and a long benefit eligibility period. On the other hand, generous regulations worsen

the incentives for the unemployed to look for jobs. Baily (1978) and Chetty (2006) show

that the optimal level of unemployment insurance is negatively related to the elasticity

of unemployment duration with respect to the benefit rate. A similar argument can be

made regarding the optimal eligibility length. Therefore, the effect of a decrease in the

maximum benefit duration is a key policy parameter.

The institutional set-up in Poland, where the maximum benefit duration is longer in

counties where the unemployment rate is high, is unique, but it shares a similarity with

the US, where the benefit level is higher when the unemployment rate is high. As shown

in Landais et al. (2018b), it might indeed be optimal that the transfer system is more

generous in economic slumps. The reason is that, in economic downturns, tightness is

inefficiently low and in booms it tends to be inefficiently high. Empirically, an increase
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in the level of unemployment benefits increases tightness. Thus, varying generosity of the

benefit system can be used to counteract inefficient tightness (Landais et al., 2018a).

An extensive literature estimates the effects of the length of potential unemployment

benefit duration on the duration of unemployment benefit receipt or unemployment. Past

studies have estimated effects for specific US states (Katz and Meyer, 1990; Card and

Levine, 2000; Landais, 2015; Johnston and Mas, 2018), Germany (Hunt, 1995; Caliendo

et al., 2013), France (Baguelin and Remillon, 2014; Le Barbanchon, 2016), Slovenia (van

Ours and Vodopivec, 2006), Austria (Lalive et al., 2006; Lalive, 2007, 2008; Lalive et al.,

2011, 2015), and the Netherlands (de Groot and van der Klaauw, 2019). These papers use

variations in unemployment benefit eligibility length due to age-dependent rules or due to

policy reforms. They generally find significant incentive effects of the maximum benefit

period, which impacts both duration of benefit receipt and the probability of re-entry into

employment.

Our main contributions are the following: First, we are the first to provide quasi-

experimental evidence on the effects of the maximum benefit period in Poland, a large

country with a population just below 40 million. A large share of the existing literature

has focused on relatively smaller countries or specific US states. Second, our set-up allows

us to identify the effects of reducing the potential benefit duration on prime-age workers,

instead of older workers or specifically long-term unemployed which are often the focus

of other studies. Third, our sample covers the universe of newly unemployed in Poland.

With the administrative data we are able obtain precise estimates and can explore several

heterogeneities. Fourth, we use two different sources of variation to estimate the impact

of the maximum benefit period on unemployment. We use RDD exploiting differences in

local unemployment rates and DID when evaluating the implementation of the reform.

This goes beyond comparing nested specifications or specifications relying on comparable

identifying assumptions as a robustness check and allows us — besides also serving as a

robustness check — to investigate the effect of benefit lengths in several years. By using

the two identification strategies we can also explore both within and between county

variation over time.

Our estimates imply that an increase in potential benefit duration by one month

increases benefit duration by about 0.4. The size of this effect is in the upper end of

previous studies, but is comparable to recent estimates for the US. Johnston and Mas

(2018) finds a marginal effect of 0.45 for Missouri. In contrast, older studies on the US

find substantially smaller effects. For instance, Katz and Meyer (1990) for several US
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states and Card and Levine (2000) for New Jersey find that marginal effects of 0.1-0.2

months. Lalive et al. (2006) find a marginal effect of only 0.05 for Austria.

We find that an increase in potential unemployment benefit duration by one month

increases the average unemployment duration by 0.3 months, which again is similar to

the estimate of 0.25 for Missouri in Johnston and Mas (2018).

A second strand of the literature is concerned with spikes of unemployment exit rates

and employment entry rates around the date of benefit expiry. A common finding is

that the unemployment exit increases substantially around the date of benefit expiry,

but this effect is much smaller for the re-employment rate (Card et al., 2007, and papers

cited therein). Our analysis shows that in the Poland context, unemployment exit and job

finding rates increase after benefit expiry, but do not decrease sharply directly afterwards.

The next section introduces the institutional set-up, Section 3 describes the data and

outlines the empirical strategy. We present the results by first showing stylised facts

(Section 4) followed by econometric results (Section 5). Then we conclude.

2 Institutional Set-up

After 1989, the Polish economy went through a fundamental overhaul. Unemployment

had barely existed in the previous decades and was a new phenomenon to accommodate

economically, socially and politically. There was no institutional infrastructure to manage

newly emerging problems and the unemployment benefit system had to be crated from

scratch with no possibility to refer to previous institutional arrangements. A number of

changes were introduced since over time, including the reform of interest of 2009.1 Over

time, the number of benefit claimants has been reduced substantially: over 700 thousands

of new claimants in 2004, ca. 500 thousands in 2008 and less than 300 thousands in 2019.

Analogously the relative benefit level declined. Among OECD countries, unemployment

benefits in Poland became relatively ungenerous. As of 2007, Poland ranked 21st out of 29

countries in the net replacement rate in the first year of an unemployment spell (OECD,

2009). At the time of reform this paper analyses in 2009, monthly unemployment benefits

amounted to 575 Polish zloty (308 US$ PPP).

The maximum length of unemployment benefits of newly unemployed individuals de-
1The reform consists of two elements. First the reduction of the benefit duration in February 2009 and

a reduction of the levels in January 2010. Whereas the former part of the reform was only implemented
in some counties, see below, the latter part was implemented in the whole of Poland. Additionally the
reduction in benefit after three months was accompanied by a rise in benefits in the preceding months
making it difficult to identify a clean counterfactual to analyse this reform.
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pends on the county-level unemployment rate relative to the Polish average. Specifically,

if an unemployment spell begins at any time in a given year, say 2008, the unemployment

benefit category of the county depends on the relative unemployment rate of the county

as of 30 June in the previous year (2007). The benefit lengths changes once the counties

pass certain thresholds.

This is illustrated in Figure 1. Before February 2009 (dashed line), individuals from

counties with a relative unemployment rate of up to 125 percent could receive 6 months of

benefits and those from counties with higher rates could receive 12 months.2 In February

2009, a reform was implemented — based on an act published on January 17th 2009

— that substantially shortened the maximum benefit lengths for many individuals. The

threshold for receiving six rather than 12 months of benefits was shifted from a relative

unemployment rate of 125 to 150 percent. Other rules were simplified such that no

individuals could receive 18 months any more. Further details on the institutional setting

are provided in the appendix. As both pre- and post-reform different rules applied to

individuals above 50 years of age, we exclude those from the main analysis.

We define three unemployment categories on the county level; counties with relative

unemployment rates of i) larger than 125 and smaller or equal to 150 percent ii) up to

including 125 percent iii) greater than 150 percent. The first category was directly affected

by the 2009 reform, the second one was unaffected and in the third one only few special

cases were affected by the change in legislation. Of the newly unemployed in 2009, 12.2%

were of the first category and thus directly affected by the reform. This moderate share

alleviates concerns about general equilibrium effects in the Polish labour market. Note

that as the unemployment category in a given year is defined by the relative unemployment

rate of 30 June in the preceding year, the category of a county can be subject to change

from year to year.

Poland had a total of 379 counties at the time of the reform, but only 340 employment

offices, as some counties share an employment office. This is usually the case when a city

is an own county and shares the employment office with the surrounding county. Two

counties sharing an employment office often belong to the same unemployment category.
2Different rules apply to individuals above 50 years. Before February 2009, some individuals could

receive 18 months of benefit payments. First, a parent with a child below 15 years who starts collecting
the benefit for six or 12 months (depending on the county), and then the second parent becomes eligible
to the benefit before the eligibility period of a first parent ends, then this second parent can collect the
benefit for 18 months (prior to reform), or 12 after the 2009 reform. Second, individuals with more than
20 years of contributory periods pre-reform who reside in counties with a relative unemployment rate of
more than 200 percent. The thin dashed line indicates the latter case.
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Figure 1: Reform of unemployment benefits

Notes: Figure shows an overview of the 2009 reform in the lengths of unemployment benefits for
most recipients. Relative unemployment rate refers to a county’s unemployment rate relative
to the average rate in Poland. The grey shaded area indicates the relative unemployment range
of treated counties.
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However, it also occurs that the counties have sufficiently different unemployment rates,

so that the counties belong in different categories (10 out of 40 joint employment offices in

2009 and 2011, and 13 in 2008 and 2010). As we cannot assign individuals unambiguously

to the correct treatment status, we omit those individuals from the analysis (6.67% of the

sample).3

Figure 2 shows the county distribution of unemployment categories for 2009,4 the year

in which the reform of benefit lengths was enacted. Counties with lower or equal to 125

percent of the national mean are coloured light blue and the countries with rates above

150 percent of the mean in navy. The lengths of benefit payments (six and 12 months

respectively) in these counties did not change due to the reform. The brightly blue

coloured counties saw a reduction of benefit lengths from 12 to six months in February

2009.
3Two counties, Siemianowice and Świdnik, appear to have been wrongly assigned based on the un-

employment rates provided by Statistics Poland. In 2008 (the former) and 2009 (the latter), many
individuals received benefits for more than six months although according to their unemployment cat-
egory they should not have been eligible for that. We have manually re-assigned those two counties. As
those two counties jointly only account for 0.38% of observations, this barely changes the results. Figures
and tables excluding those counties are available upon request.

4Note that as the relative unemployment rate of June in the previous year determines the lengths of
benefit payments in the following year, the relative rate of 2008 determines the type of county as of 2009.
The figure is thus based on 2008 rates, for ease of legibility we refer to this as the unemployment rate of
2009.

7



Figure 2: County distribution of relative unemployment rates in 2009

Own illustration, source: Ministry of Labour and Social Policy

The map shows that the counties experiencing a shortening in benefits are distributed

relatively evenly throughout the country. Reassuringly, this means that our effects won’t

be driven by certain regional developments or local economic shocks. Counties with high

unemployment rates are somewhat clustered in the north and in the southeast of Poland.

One driver of the regional diversity in unemployment rates is the distance to key economic

centres of the country (Warsaw, Wrocław, Kraków, Poznan and Łódz). Appendix Fig-

ure A1 shows the county distribution for the years 2008 to 2011, corroborating that the

relative magnitude of unemployment rates is quite persistent within counties over time,

but there is also a non-negligible share of counties changing their status.

3 The Data and Empirical Strategy

Data We use administrative data of the the universe of individuals in Poland who

started receiving unemployment benefits in the years 2008-2011.5 In total, our analysis
5For those individuals we also observe unemployment spells in other years up to 2017.
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Table 1: Summary statistics

Unemployment category Low Medium High All
Relative rate ≤ 125% (125%, 150%] > 150%

(1) (2) (3) (4)
Female 0.53 0.48 0.47 0.51

(0.50) (0.50) (0.50) (0.50)
Age (in years) 32.84 32.71 33.27 32.96

(8.15) (8.32) (8.42) (8.26)
At most primary education 0.14 0.17 0.19 0.16

(0.35) (0.37) (0.39) (0.37)
Some secondary education 0.62 0.66 0.65 0.63

(0.49) (0.47) (0.48) (0.48)
Post-secondary / tertiary education 0.23 0.17 0.15 0.20

(0.42) (0.38) (0.36) (0.40)
Employment experience (in years) 9.99 9.75 9.95 9.95

(7.86) (7.63) (7.65) (7.77)
Unemployment duration in months 9.35 10.53 11.76 10.29

(11.60) (12.67) (13.18) (12.32)
Benefit duration in months 4.21 5.00 7.02 5.23

(2.13) (3.20) (4.54) (3.48)
Observations 919481 215649 552255 1687385

sample contains 1,687,385 unemployment spells from 1,401,978 individuals. We observe

the precise start and end date of the unemployment spells, and for how long the benefit

was received within these spells. The spells also indicate the pre-unemployment status

of individuals (for example employment, imprisonment, welfare) as well as the state that

individuals exit into after unemployment (e.g. regular employment, retirement, active

labour market policy), which allows us to construct a variable of the date of return into

employment - one of our main outcome variables. We further amend the data with

information on the reason for entering unemployment. We only use unemployment spells

from fired individuals (84%) as individuals who quit (15%) received benefits for a shorter

time period. Results including those more voluntary unemployed individuals, whose choice

of having become unemployed may be more more endogenous to the generosity of the

benefit system, are qualitatively the same and available upon request.

The data further includes a limited set of individual background characteristics; the

exact date of birth, sex, highest education obtained and the accumulated employment

experience / contributory periods. Importantly we observe which of the 340 employment

offices individuals are assigned to, which is based on residence. Through this variable,

we can determine for each year the potential benefit lengths of individuals with a few

exceptions.
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Table 1 presents summary statistics of our sample pooled over 2008-2011 by unem-

ployment category of the counties and for all counties. A little less than half of all newly

unemployed individuals are female and individuals are just below 33 years old on average

(individuals above 50 are excluded in the analysis sample). The indicators for education

obtained show that counties with lower unemployment rates have on average about 50

percent more unemployed individuals with a post-secondary / tertiary education and also

fewer with at most primary education. Looking at the lengths of unemployment and

unemployment benefit duration, both factors that are directly influenced by the unem-

ployment category counties belong to, we see that both are positively correlated with the

relative unemployment level.

Econometric specification To obtain estimates of the effect of reducing the potential

benefit duration, we implement a difference-in-differences (DD) strategy. In its basic form,

DD contains two groups and two periods. One group (the treatment group) is exposed to

a treatment (here the 2009 benefit reform) in the second time period. As a benchmark,

we first focus on the years 2008 and 2009 and use only one control group. We estimate

the following equation:

yit = β0 + β1treatit + β2postt + β3treatit × postt + εit (1)

where yit is an outcome of individual i at time t. treat indicates that the individual

resides in a county affected by the reform and and post is a dummy variable that equals

one for 2009 (we exclude January of both years in this specification). β3 is the coefficient

of interest. Standard errors are clustered at the employment office level. Initially, we use

the two potential control groups in separate estimations. But the multiple control groups

and time periods also allow for a more flexible estimation, increasing the sample size and

precision and letting us control for more potentially biasing factors.

yit = γ0 + γ1catc + γ2catc × trendt + γ3cat1 × post+ µFEsit + uit (2)

catc denote the three unemployment categories as described in Section 2 (c = 1 is

the treatment group). γ1 and γ2 are vectors controlling for baseline differences between

the unemployment categories and category-specific trends. The high dimensional FEs

vector controls further controls for year, month × year and employment office fixed effects

(the last fixed effect does not make the unemployment category fixed effect redundant
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as employment office can be assigned to different unemployment categories). γ3 is the

coefficient of interest.

A unique feature of the Polish institutional setting is that it incorporates multiple

sources of variation. The assignment to different unemployment categories determining

the length of maximum eligibility is a natural starting point for a DD analysis as it

affected a selection of counties at a specific time. However, the assignment into county

unemployment categories itself relies on sharp cut-off rules of the relative unemployment

rate of a county. E.g. counties with a relative unemployment rate of 124.9 and 125.1 in

2009 are assigned to different unemployment categories, but plausibly face comparable

economic conditions influencing the job finding rate. Pronounced differences in outcomes

will be driven by the different incentive structure induced by the differing potential benefit

duration. Note that to exploit this variation we don’t rely on the 2009 reform, but

can simply use the different cut-off rules by year. We estimate the following regression

discontinuity design (RDD) equation:

yit = δ0 + δ1f(urit) + δ2 × belowcutofft + θyeart + φit (3)

f(urit) flexible controls for the forcing variable (the relative unemployment rate of a

county in year t). belowcutoff is a dummy that equals one if an unemployment office is

below the year-specific (changed in 2009) cut-off rule in year t.6 The advantage of having

two very distinct identification strategies is that it serves as a robustness check going

beyond changing minor aspects of the same strategy. Additionally, using the RDD we

can identify the effect of a shorter benefit receipt period in every year and not just in the

time period surrounding the reform introduction.

Outcomes Our three main outcomes are benefit receipt, lengths of the unemployment

spell and exit into employment (which includes regular work and self-employment / firm

founding). Exit into employment is defined by the direction of the outflow, i.e. the status

following the unemployment spell. To ease interpretation we code binary variables for

cumulative exit rates after different points in time (3, 6, 9, 12, 15, and 18 months). Addi-

tionally we also code the lengths in months until individuals exit benefit, unemployment

or until they exit into employment.

Whereas the lengths in months measure is unproblematic for the first two outcomes,
6In this specification we exclude all counties sharing an employment office, as we can’t identify the

county-specific unemployment rates in this context.
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for exit into employment we face selection issues as we only observe the exit from unem-

ployment (which mostly is into employment — 68.1% in our data —, but it also contains

individuals who did not appear at the employment office, asked to be crossed out from the

registry, or individuals who entered into retirement, active labour market policies etc.)

but cannot follow individuals thereafter. Therefore if an individual first exits from un-

employment for another reason and enters employment a month later, we cannot identify

this.7 Thus we investigate the lengths until exit into employment conditional on having

exited into employment within 18 months after the start of the unemployment spell. In

principle censoring of spells — due to people who have never exited unemployment - could

also be an issue for exit from unemployment but of the almost two million unemployment

spells we observe in our main analysis, only 0.8% have not exited unemployment by 2016.

4 Stylised Facts

We begin the empirical analysis be showing some stylised facts giving us a sense of the

reform effect before turning to the econometric analysis in the next section. In Figure 3

we present survival estimates for our three main outcomes separately for 2008 and 2009.8

The upper panels show survival in benefits, i.e. how long individuals received benefits for.

We differentiate by unemployment category of the counties. In 2008, the survival curves

of the medium and high relative unemployment category are barely distinguishable with a

continuous decline up to 12 months when a little more than a quarter still receive benefits.

In the low unemployment counties the sudden drop occurs at six months, where almost

40 percent still received benefits. In 2009 the medium unemployment counties have their

eligibility reduced to six months and their curve shifts closely to the low unemployment

one, but in line with their worse local economic conditions it remains slightly higher.
7An exception is if an individual becomes unemployed again and exits into employment then. But

there a few cases for whom we observe this in a short period of time.
8We exclude January of both years, as the reform came into effect in February 2009. In Appendix

Figure A2 we also show survival graphs for the years 2010 and 2011 which closely mirror those of 2009.
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Figure 3: Survival estimates

(a) Survival in benefits 2008 (b) Survival in benefits 2009

(c) Exit from unemployment 2008 (d) Exit from unemployment 2009

(e) Entry into employment 2008 (f) Entry into employment 2009

Note: In both years January is excluded. Hazard rates for the years 2008 and 2009 are shown
in Figure 4. Corresponding to this figure, Appendix Table A1 shows the share of individuals
who have exited at discrete points in time (3, 6, 9, 12, 15, 18 months) and the average lengths
in months. Appendix Figure A2 shows the same figure for the years 2010 and 2011.

Exiting benefits at the expiration date is deterministic, but this does not hold for re-

maining in unemployment. Panels c) and d) show the exit from unemployment for the two

years. A similar pattern emerges that the counties affected by the reform closely resemble
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the high unemployment category in 2008 and the low unemployment category in 2009.

In Appendix Table A1 we present cumulative exit probabilities for the different outcomes

at various points in time corresponding to Figure 3. The probability to have exited un-

employment within 12 months has increased by more than ten percentage points in the

counties affected by the reform. It also becomes evident that exit from unemployment has

also increased within the first six months where individuals were not mechanically affected

by the change in duration.9 Finally, the two bottom panels show entry into employment.

The patterns are less pronounced as not all individuals enter directly into employment,

but the main pattern remains, that the reform significantly altered the behaviour of in-

dividuals in affected counties. For low and high unemployment counties (not affected by

the reform) exiting unemployment and into employment is reduced in 2009, potentially

due to the increasing overall unemployment rate in the financial crisis.

Next we examine hazard rates, i.e. exit probabilities conditional on survival at points

in time, in Figure 4. A common finding in the literature on unemployment benefits are the

spikes in exit around the time of benefit exhaustion (Card and Levine, 2000; Card et al.,

2007; Katz and Meyer, 1990). We refrain from showing hazard rates for benefit exit due

to its deterministic relationship around the expiration date. For exit from unemployment

we find that the hazard increases strongly after benefit exhaustion (six and 12 months

for the different groups respectively), but only identify a spike for the low unemployment

counties followed by a slow decline. For the higher unemployment counties the hazard rate

increases after 12 months but remains on a higher level in the following six months. Except

for the jump after benefit exhaustion, hazard rates remain relatively constant over time.

In contrast, for entry into employment the bottom panels show a continuous decline in the

hazard rate since the beginning of the unemployment spell. This suggests that individuals

who don’t find a job within the first few months after becoming unemployed, have a harder

time re-entering employment. Selection (more able or motivated individuals finding work

faster) or signalling (longer unemployment spells are interpreted as a negative signal by

employers) may be driving this. The uptick in job finding is stronger after 12 than after

six months, this holds also for the medium unemployment counties affected by the 2009

reform.10

9Note that the positive effect after six months is relative to the effect of individuals from unaffected
counties. A negative time trend between 2008 and 2009 decreased exit from unemployment in those
countries.

10Again we also show the hazard for 2010 and 2011 in Appendix Figure A3 and hazard rates by year
for low unemployment counties in Appendix Figure A4. The purpose of the latter figure is to inspect
whether they 2010 reduction in the benefit amount after three months increased hazard rates around
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Figure 4: Hazard rates

(a) Exit from unemployment 2008 (b) Exit from unemployment 2009

(c) Entry into employment 2008 (d) Entry into employment 2009

Note: Figure shows hazard rates of exiting unemployment and entry into employment. Ex-
cluding January. Hazard rates correspond to survival estimates from Figure 3. Hazard rates
for the years 2010 and 2011 and hazard rates by year for low unemployment counties (to show
time effects) are shown in Appendix Figures A3 and A4.

To examine the validity of the identifying assumptions of the DD estimator, Figure 5

plots the average benefit length and unemployment length by start month of the un-

employment spell. In the 13 months preceding the reforms the level and trend of the

unemployment categories with the same benefit structure are almost indistinguishable

(i.e. they follow a common trend and levels are similar). Although a DD strategy does

not rely on equal pre-treatment levels of the dependent variable, it requires less assump-

tion about the functional form and is suggestive at least of counterfactual trends in the

post-period (Kahn-Lang and Lang, 2019). After the reform comes into effect in February

2009 the average benefit duration in affected counties is abruptly reduced by about 2.5

months. After the reform, the average benefit duration is then very similar to that of

low unemployment counties. For the average unemployment length — unsurprisingly —

that time. We don’t find convincing evidence for this.
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economic condition appear to matter more as the average duration remains higher for the

medium unemployment category after the reform. Regardless, the lower average unem-

ployment duration following the reduction of benefits is also apparent for this outcome as

os the common pre-trend.

Figure 5: Benefit and unemployment length by start date of unemployment spell

(a) Benefit length (b) Unemployment length

Note: Figure shows the average benefit and unemployment length in months by the relative
unemployment rate of counties.

5 Econometric Results

Difference-in-differences Table 2 shows results for the interaction term of equation (1),

i.e. the average treatment effect on the treated of the 2009 reform based on the basic DD

specification.11 As we report results for the basic specification without monthly dummies

and the reform came into effect in February 2009, we exclude the month January from

both years. The first two columns show the effects of the reform on benefit duration.

Using both control groups, the probability to end the benefit receipt in the first three

months increases by about 2.5 percentage points. Thus, the reform induces individuals

to start looking for alternatives to benefits before the exemption. The effect is strongest

for exiting in the first 6 months as it includes the mechanical effect of benefit exhaustion.

The point estimates for 12 and 15 months are close to zero and are driven entirely by

groups with extended benefit duration, which cannot be identified in the data. Finally,

the reform effect on the length of unemployment benefit receipt a reduction of 2.6-2.8

months.
11Table A1 in the appendix shows the cumulative probability of exits from benefits and unemployment

as well as into employment for the three groups before and after the reform. This allows to calculate the
point estimates of the treatment effects presented in Table 2.
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Columns 3 and 4 show the effects on unemployment. First, we observe that the effect

on exits from benefits by no means translates into an exit from unemployment of the

same size. While the reform leads to a decrease in benefit receipt in the first 6 months by

about 50 percentage points, the decrease in the unemployment rate is below 5 percentage

points. However, interestingly, the effect on the probability to exit unemployment remains

positive even for the first 18 months after the start of benefits. It is about 5 percentage

points at a point when individuals in both treatment and control groups are not eligible

for benefits. The estimated effect on the length of unemployment is a reduction of 1.7-1.9

months.

Finally, columns 5 and 6 show the effects on entry into employment. The effect

is statistically significant for entry into employment in the first 9 and 12 months after

the benefit start for both control groups. The probability to start a job in this period

increases by 3-6 percentage points, depending on the control group. Nonetheless, the

reform reduced the average number of months until individuals start a new job by 0.7-0.9

months, conditional on starting a new job in the first 18 months.
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Table 2: Difference-in-differences: Cumulative exit rates

Outcome: Benefits Unemployment Entry into employment

Control group: High Low High Low High Low

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

Interaction term: Medium unemployment × post

≤ 3 months 0.0263* 0.0253** 0.0128 0.0092 0.0153 0.0010

(0.0134) (0.0122) (0.0127) (0.0118) (0.0104) (0.0095)

≤ 6 months 0.5326*** 0.4784*** 0.0492*** 0.0380*** 0.0394*** 0.0173

(0.0158) (0.0126) (0.0147) (0.0138) (0.0120) (0.0113)

≤ 9 months 0.4370*** 0.3983*** 0.1261*** 0.1169*** 0.0632*** 0.0393***

(0.0158) (0.0124) (0.0162) (0.0148) (0.0130) (0.0121)

≤ 12 months -0.0045 0.0089*** 0.1340*** 0.1278*** 0.0495*** 0.0256**

(0.0032) (0.0010) (0.0156) (0.0145) (0.0133) (0.0124)

≤ 15 months -0.0039 0.0070*** 0.0768*** 0.0793*** 0.0208* -0.0008

(0.0025) (0.0005) (0.0130) (0.0125) (0.0126) (0.0120)

≤ 18 months 0.0000 0.0000 0.0469*** 0.0496*** 0.0070 -0.0143

(.) (.) (0.0110) (0.0107) (0.0119) (0.0115)

length in months -2.7797*** -2.5953*** -1.8835*** -1.7048*** -0.8664*** -0.7258***

(0.1572) (0.1242) (0.4607) (0.4389) (0.1388) (0.1159)

Clusters 169 238 169 238 169 238

N 351,652 485,087 351,652 485,087 351,652 485,087

N (months) 205,349 289,175

Notes: Sample is restricted to years 2008 and 2009, and to individuals below 50 years of age. Standard
errors, clustered at the employment office level, in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 3 shows results for the flexible DD specification based on equation (2). In

addition to the previous table, it also shows effects on the probabilities to start an active

labour market policy or to found a firm. The results in the first three columns are

directly comparable to those reported in Table 2 and the estimated treatment effects are

very similar. Column 4 shows that some of those who exit from unemployment start an

active labour market policy, but the probability to do so in the first 12 months after the

start of benefit receipt increases by only 1 percentage point. Column 5 shows that the

reform had virtually no effect on the probability to found a firm.
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Table 3: Difference-in-differences: flexible specifications

Exiting

benefits unemployment into employment into ALMP self-employment

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

Interaction term: Medium unemployment × post February 2009

≤ 3 months 0.0217*** 0.0146** 0.0091* 0.0022 0.0008

(0.0070) (0.0067) (0.0052) (0.0018) (0.0011)

≤ 6 months 0.4611*** 0.0431*** 0.0233*** 0.0057*** -0.0003

(0.0127) (0.0074) (0.0059) (0.0020) (0.0014)

≤ 9 months 0.3804*** 0.1211*** 0.0442*** 0.0116*** 0.0003

(0.0117) (0.0089) (0.0065) (0.0022) (0.0017)

≤ 12 months 0.0030** 0.1309*** 0.0333*** 0.0118*** 0.0003

(0.0015) (0.0088) (0.0072) (0.0024) (0.0020)

≤ 15 months 0.0014 0.0847*** 0.0094 0.0070*** -0.0020

(0.0011) (0.0071) (0.0070) (0.0025) (0.0020)

≤ 18 months 0.0000 0.0530*** -0.0058 0.0043* -0.0036

(.) (0.0058) (0.0070) (0.0024) (0.0023)

length in months -2.4704*** -1.9240*** -0.7676*** 0.0000 0.0000

(0.0892) (0.1977) (0.0748) (.) (.)

Year × month FEs Y Y Y Y Y

Unemployment category FEs Y Y Y Y Y

Category specific time trends Y Y Y Y Y

Employment office FEs Y Y Y Y Y

Clusters 334 334 334 334 334

N 1687385 1687385 1687385 1687385 1687385

N (months) 1021650

Notes: Table shows interaction terms between counties with medium employment levels (125-150% relative to the country
average) and a binary indicator that equals 1 after February 2009. The remaining categories i) <125% and iii) ≥ 150%.
Restricted to years 2008 to 2011. Individuals above 50 years of age excluded. Standard errors, clustered at the employment
office level, in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 4 shows heterogeneous treatment effects. They have been obtained using the

fully interacted version of the flexible DD specification. Thus, for instance, when com-

paring the effects on males and females, the coefficients are the same as those from two

separate estimations. The advantage of the joint estimation is that the results directly

show whether differences in effect sizes are statistically significant.

Panel A shows effects on exits from unemployment. The first line shows the effects

for males as a baseline and the second line shows, how the effect for females differs. For

exiting unemployment in the first 6 months, the difference is insignificant, but afterwards
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it becomes significant. For instance, the reform effect on the probability to exit from

unemployment in the first 12 months is 5 percentage points higher for females than for

males, almost 50 percent larger. Thus, women react stronger to this incentive which is

in line with commonly found higher female labour supply elasticities. The effect on the

unemployment duration is 0.9 months larger.

Heterogeneity regarding education is not as pronounced, only the effect on exiting

unemployment in the first three months is slightly higher for the highly educated. Finally,

individuals above 32 years of age react more strongly to the reform, the reduction in their

average unemployment length is 0.4 months stronger than the one for their peers, yet only

at the margin of statistical significance.

Panel B shows effects on entry into employment. Again, women react stronger than

men. For instance, the effect on the probability to enter employment in the first 12 months

is twice as large. However, the difference in the effect on total duration prior to starting

a new job is not significant.

The effect of the reform on those with higher education to start a new job is stronger

than for those with low education. It is significant even in the first 18 months. The

reform has had a stronger effect on the length until re-entering the labour market for the

over-32-years-old, the difference is about 0.16 months.
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Table 4: Difference-in-differences: Heterogeneous effects

≤ 3m ≤ 6m ≤ 9m ≤ 12m ≤ 15m ≤ 18m length in months

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

Panel A: exit from unemployment

Interaction 0.0115 0.0379*** 0.0997*** 0.1066*** 0.0670*** 0.0420*** -1.4506***

(0.0079) (0.0099) (0.0103) (0.0097) (0.0075) (0.0058) (0.2030)

Interaction × Female 0.0090 0.0120 0.0441*** 0.0492*** 0.0346*** 0.0206*** -0.9073***

(0.0096) (0.0117) (0.0103) (0.0112) (0.0098) (0.0076) (0.2502)

Interaction 0.0084 0.0409*** 0.1195*** 0.1321*** 0.0792*** 0.0472*** -1.8197***

(0.0082) (0.0093) (0.0108) (0.0108) (0.0086) (0.0069) (0.2414)

Interaction × High education 0.0140* 0.0069 0.0041 -0.0028 0.0114 0.0126** -0.2457

(0.0075) (0.0085) (0.0085) (0.0092) (0.0075) (0.0063) (0.2223)

Interaction 0.0107 0.0366*** 0.1077*** 0.1179*** 0.0814*** 0.0531*** -1.7275***

(0.0073) (0.0081) (0.0096) (0.0088) (0.0077) (0.0063) (0.2006)

Interaction × Above 32 0.0088 0.0137 0.0281*** 0.0270*** 0.0070 -0.0003 -0.4014*

(0.0080) (0.0085) (0.0078) (0.0074) (0.0062) (0.0058) (0.2134)

Panel B: entry into employment

Interaction 0.0081 0.0211** 0.0339*** 0.0237*** 0.0020 -0.0110 -0.6909***

(0.0062) (0.0084) (0.0077) (0.0079) (0.0076) (0.0076) (0.1029)

Interaction × Female 0.0031 0.0043 0.0206** 0.0184* 0.0134 0.0089 -0.1986

(0.0090) (0.0110) (0.0102) (0.0105) (0.0104) (0.0098) (0.1363)

Interaction 0.0041 0.0199** 0.0404*** 0.0306*** 0.0027 -0.0115 -0.8117***

(0.0070) (0.0082) (0.0090) (0.0093) (0.0086) (0.0084) (0.0978)

Interaction × High education 0.0119 0.0101 0.0106 0.0083 0.0170* 0.0151* 0.0808

(0.0078) (0.0088) (0.0091) (0.0095) (0.0090) (0.0087) (0.0957)

Interaction 0.0063 0.0200*** 0.0317*** 0.0212*** 0.0043 -0.0103 -0.6941***

(0.0059) (0.0069) (0.0076) (0.0082) (0.0085) (0.0084) (0.0876)

Interaction × Above 32 0.0062 0.0069 0.0260*** 0.0249*** 0.0105 0.0091 -0.1606*

(0.0072) (0.0084) (0.0077) (0.0080) (0.0078) (0.0083) (0.0903)

Year × month FEs Y Y Y Y Y Y Y

Unemployment category FEs Y Y Y Y Y Y Y

Category specific time trends Y Y Y Y Y Y Y

Employment office FEs Y Y Y Y Y Y Y

Observations 1999319 1999319 1999319 1999319 1999319 1999319 1021650

Notes: Table shows interaction terms between counties with medium employment levels (125-150% relative to the country average) and
a binary indicator that equals 1 after February 2009. The simple interaction thus show the effect for the omitted group (e.g. males in
the first row). A female (high education, above 32 years) dummy is included as well as an interaction of all fixed effects with this group.
This is equivalent to estimating separate regressions for the two groups being compared. The remaining unemployment categories i)
<125% and iii) ≥ 150%. Restricted to years 2008 to 2011. Individuals above 50 years of age excluded. Standard errors, clustered at
the employment office level, in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Regression discontinuity Next we estimate treatment effects by using the variation

induced by the sharp cut-off rules of the relative unemployment rate. To motivate this

identification strategy we plot the average benefit length for 2008 and 2009 by the relative

unemployment rate of the employment office in Figure 6. In both 2008 and 2009 the

relative cut-offs at 125 and 150% of the relative unemployment rate induce a pronounced

discontinuity in the average benefit length. Surprisingly, the positive relationship between

the unemployment rate and benefit length is relatively weak away from the cut-off.

Figure 6: RDD

(a) Unemployment benefit length, 2008 (b) Unemployment benefit length, 2009

Note: Unit of observation is the employment office. Fitted line is weighted by number of
observations. January is excluded in both graphs.

Table 5 presents the estimates obtained from equation 3. Note that beside the different

samples (double offices are excluded),12 the effect of a shorter benefit receipt in the RDD

is estimated based on the cut-off in every year rather than on the reform of benefits

introduced in one year (2009) in the DD estimates. If the effect of shorter potential

benefit duration is stronger in, say, 2011, the identified effects would be larger in the

RDD setting. The coefficients in Table 5 are overall quite similar to the once identified in

Table 3. The coefficients for exiting benefits are slightly larger and they are smaller for

exiting unemployment or entering into employment.
12In the DD estimates we only excluded counties from double offices if the counties belonged to different

unemployment categories. Here we have to include all counties with double offices as we don’t know in
which counties individuals reside and thus what their unemployment rate was.
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Table 5: RDD

Exiting UB Exiting unemployment Entry to employment

(1) (2) (3)

Below cut off

≤ 3 months 0.0152* -0.0027 -0.0055

(0.0083) (0.0081) (0.0074)

≤ 6 months 0.5052*** 0.0177* 0.0036

(0.0076) (0.0092) (0.0081)

≤ 9 months 0.4036*** 0.0957*** 0.0314***

(0.0084) (0.0097) (0.0082)

≤ 12 months 0.0046*** 0.1083*** 0.0194**

(0.0007) (0.0095) (0.0082)

≤ 15 months 0.0044*** 0.0605*** -0.0071

(0.0004) (0.0085) (0.0078)

≤ 18 months 0.0000 0.0400*** -0.0173**

(.) (0.0075) (0.0075)

length in months -2.5507*** -1.3899*** -0.5197***

(0.0835) (0.3055) (0.0854)

Clusters 299 299 299

N 1086788 1086788 1086788 (months: 653,650)

Notes: Table shows the RDD coefficient (δ2) of equation 3, which is an indicator variable for the county to
have an unemployment rate below the cut-off (150 until January 2009, 125 thereafter). Estimates control for a
linear and quadratic term of the forcing variable (relative unemployment rate) interacted with the year. Sample
excludes all counties that share an unemployment office, as the unemployment rate of the county cannot be
identified. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6: RDD estimates by year - lengths in month

2008 2009 2010 2011
(1) (2) (3) (4)

Exiting benefits -2.4337*** -2.6993*** -2.4411*** -2.5737***
(0.1283) (0.1089) (0.0951) (0.1254)

Exiting unemployment -1.4447*** -1.8807*** -1.0004*** -1.1036***
(0.4319) (0.4329) (0.3368) (0.3940)

Clusters 299 299 299 299
N 225,541 328,575 270,762 261,910

Entry into employment -0.5235*** -0.7184*** -0.3390*** -0.4489***
(0.1336) (0.1322) (0.1092) (0.1245)

Clusters 299 299 299 299
N 130,504 197,163 164,767 161,216

Notes: Table shows the RDD coefficient (δ2) of equation 3, which is an indicator
variable for the county to have an unemployment rate below the cut-off (150 until
January 2009, 125 thereafter). Estimates control for a linear and quadratic term of the
forcing variable (relative unemployment rate). Coefficients are identified from separate
regressions. Sample excludes all counties that share an unemployment office, as the
unemployment rate of the county cannot be identified. *** p < 0.01, ** p < 0.05, *
p < 0.1.
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6 Conclusions

We have analysed the effect of a reduction in the length of potential unemployment benefit

duration in Poland on benefit and unemployment duration as well as on the probability

to enter employment. We have made use of the unique set-up of the Polish labour market,

where the potential unemployment period depends on the previous year’s unemployment

rate in the county of residence. In counties with relatively high unemployment rates, the

potential duration is 12 months, in those with relatively low rates it is 6 months. In

2009, the cut off was reduced such that the eligibility period was reduced from 12 to 6

months in many counties. We have applied DD to analyse the reform effects. Moreover,

we have applied RDD to estimate the effects of different potential benefit durations in

the years 2008 - 2011, i.e., including non-reform years. These very different set-ups yield

strikingly similar results, implying that an increase in the potential duration increases

average benefit duration by 0.4 months and average unemployment duration by 0.2-0.3

months. This finding is in line with recent estimates for the US. Moreover, we find that

the reduction in potential benefit duration by six months increased the probability to

find a new job in the first 9 months after starting benefit receipt by about 2 percentage

points. A heterogeneity analysis shows that women react considerably stronger to changes

in potential benefit duration. This is in line with the common finding of higher female

labour supply elasticities.

Our results provide key information for the design of optimal unemployment insurance

schemes, which trade off insurance against job seeking incentives. In Poland, the potential

benefit duration has a quite substantial impact on the duration length. This possible

benefit of the 2009 reform, which reduced the potential benefit duration, must be weighed

against the decrease in disposable income for the unemployed who did not succeed in

finding a job in six months. Future research should incorporate these factors in a welfare

analysis.
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Appendix

Institutional details

It should also be noted that the length of the eligibility period could have been further

cut due to the so called grace period / withdrawal period. Prior to the 2009 reform, the

eligibility period could have been cut by three months if a person quitted a job instead of

being fired, or refused to participate in an active labour market policy (ALMP); or it could

have been cut by six months if there had been disciplinary dismissal. Thus, in counties in

which the benefit could have been collected for 6 months the eligibility period could have

lasted in fact zero, three or six months, while in counties in which the benefit could have

been collected for twelve months the eligibility period could have been in fact six, nine or

12 months. After 2009 reform, the eligibility period could have been cut by ninety, 120,

180 or 270 days. So in six-month counties the benefit could have been collected for: (i)

six months (fires), (ii) three months (quits), (iii) two months (ALMP first refusal), or zero

months (disciplinary dismissal). While in 12-month counties the benefit could have been

collected for: (i) 12 months (fires), (ii) nine months (quits), (iii) eight months (ALMP

first refusal), (iv) six months (disciplinary dismissal or ALMP second refusal), or (v) three

months (ALMP third refusal).
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Figures

Figure A1: County distribution of relative unemployment rates by year

(a) 2008 (b) 2009

(c) 2010 (d) 2011

Own illustration, source: Ministry of Labour and Social Policy

A2



Figure A2: Survival estimates

(a) Survival in benefits 2010 (b) Survival in benefits 2011

(c) Exit from unemployment 2010 (d) Exit from unemployment 2011

(e) Entry into employment 2010 (f) Entry into employment 2011

Note: In both years January is excluded. Hazard rates for the years 2010 and 2011 are shown
in Appendix Figure A3.
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Figure A3: Hazard rates

(a) Exit from unemployment 2010 (b) Exit from unemployment 2011

(c) Entry into employment 2010 (d) Entry into employment 2011

Note: Figure shows hazard rates of exiting unemployment and entry into employment. Ex-
cluding January. Hazard rates correspond to survival estimates from Figure A2

Figure A4: Hazard rates - by years for low unemployment counties

(a) Exit from unemployment (b) Exit into employment

Note: Figure shows hazard rates of exiting unemployment and entry into employment by year
excluding January. The sample is restricted to low-unemployment counties (≤125%) which did
not experience a decrease in benefit duration.
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Table A1: Cumulative probability of exiting unemployment benefits and of exiting into
employment 2008 and 2009

Exit from benefits Exit from unemployment Exit into employment

Before After Diff. Before After Diff. Before After Diff.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Medium unemployment

≤ 3 months 31.3 29.2 -2.1 28.8 25.8 -3.0 23.0 21.4 -1.6

≤ 6 months 48.7 97.2 48.5 45.3 45.7 0.5 36.0 37.1 1.1

≤ 9 months 58.9 99.0 40.1 55.4 64.5 9.1 43.5 48.0 4.5

≤ 12 months 99.1 100.0 0.9 63.7 75.0 11.3 49.3 53.4 4.1

≤ 15 months 99.3 100.0 0.7 74.3 81.6 7.4 54.6 56.9 2.2

≤ 18 months 100.0 100.0 0.0 81.1 85.9 4.9 57.7 59.0 1.3

in months 6.8 4.4 -2.4 11.5 10.1 -1.4 5.7 5.4 -0.3

High unemployment

≤ 3 months 30.4 25.7 -4.7 27.9 23.6 -4.3 22.6 19.5 -3.1

≤ 6 months 48.6 43.8 -4.8 45.2 40.7 -4.5 36.4 33.5 -2.8

≤ 9 months 59.3 55.6 -3.6 55.5 52.0 -3.5 44.0 42.1 -1.9

≤ 12 months 97.7 99.1 1.4 63.7 61.6 -2.1 49.5 48.7 -0.8

≤ 15 months 98.4 99.5 1.1 74.2 73.9 -0.3 55.0 55.1 0.1

≤ 18 months 100.0 100.0 0.0 80.7 80.9 0.2 58.0 58.6 0.6

in months 6.8 7.2 0.4 11.5 12.1 0.5 5.7 6.2 0.6

Low unemployment

≤ 3 months 36.1 31.5 -4.6 32.2 28.3 -3.9 25.3 23.6 -1.7

≤ 6 months 98.8 99.4 0.6 51.6 48.3 -3.4 39.9 39.2 -0.6

≤ 9 months 99.5 99.7 0.2 70.1 67.5 -2.6 49.8 50.3 0.5

≤ 12 months 100.0 100.0 0.0 79.0 77.5 -1.5 54.1 55.6 1.6

≤ 15 months 100.0 100.0 0.0 84.2 83.6 -0.6 56.5 58.8 2.3

≤ 18 months 100.0 100.0 0.0 87.7 87.6 -0.1 58.2 60.9 2.7

in months 4.0 4.2 0.2 9.1 9.4 0.3 4.7 5.2 0.5
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