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moderate impact on job separations in the long-wimle the short-term
effects are negligible. Another important result ti|t young workers
earning around the level of minimum wage have aiSaantly lower
probability of returning to employment after a jolss than their peers from
higher part of the income distribution. This efféats been in place since
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1. Introduction

Although the employment effect of minimum wage hlsady been examined in hundreds of
analyses, the literature is far from being conei@siThe majority of these studies indicate that
an increase in minimum wage reduces employment €ggpeliterature review by Neumark
and Wascher 2007), which is consistent with thedsted neo-classical model of the labour
market. However, Doucouliagos and Stanley (200®9wskhat after filtering the research
record from the publication selection bfathere is no evidence of a meaningful adverse
employment effect. Other meta-analyses tend toimonthat the employment effects of
moderate increases in minimum wage are not sulstéBelman and Wolfson 2014, Nataraj
et al. 2014, Schmitt 2013).

The empirical literature can be divided into tweeg of analyses: studies that analyse the
effects on the employment variables at the aggeelgktvel and microeconometric analyses
that track situation of individual persons or fitcn&udies of the former type aim to identify
the overall impact of the regulation, which comesighe effects on job separations and on
jobs creation. However, this strand of literatuaeds serious methodological challenges. First,
the minimum wage may be endogenous with respettte@urrent and forecasted economic
situation in a region or a country. Second, aggeegmployment is also driven by factors
such as demography, technology, global divisiotabbur, or policies other than minimum
wage. Unfortunately, it is often difficult to sep#e the effects of minimum wage from other

factors that determined employment in a region ésgeAllegretto et al. 2017).

In contrast, the microeconometric research metloagois closer to that used in experiments,
in which one aims at separating the effect of mummwage from other factors that influence
individual probability of being employed. Howeverych separation is also difficult as the
level of wages is not assigned randomly, but maycbeelated to some unobserved

characteristics of individuals or firms.

The aim of the present paper is to provide new engd on the employment effects of
minimum wage that comes from a large micro datasethich every employee (taxpayer) is
tracked for many years. An important advantagédisfdataset is the possibility of controlling
for unobserved characteristics of individuals. Rertmore, this paper contributes to the

literature by analysing the long-term effects ohimum wage.

Y In the research on minimum wage, the publicatiglection bias is reflected by a tendency to hidwilte that
imply no negative employment effects.



An important criticism of the existing researchtlst it mostly focuses on the short-term
impact of changes in minimum wage, whereas thesadgents of the labour demand may be
more pronounced in the long-run, after firms modifgir capital-labour ratios (Sorkin 2015).
Meer and West (2016), using US employment datahat dtate level, show that the
contemporaneous impact of an increase in minimugews insignificant, while this variable
significantly reduces overall employment when laydpy one and two years. In contrast,
Brochu and Green (2013) show that an increase imnmim wage lagged by one year does

not explain much of the employment flows (quityolis and hires) in Canada.

In the existing microeconometric studies, the fooasthe short-term effects of minimum
wage is often determined by the construction of tmelerlying surveys, which usually
observe individuals for only two consecutive yedrkis may be sufficient to assess the
employment effect of the minimum wage hike thatetalplace between the first and the
second year. Such a sample selection can be fouhariexample, the US Current Population
Survey or the EU Labour Force Survey. Neumark et(2004) use the former data and
introduce a lagged increase in minimum wage as @ahla that explains individual
employment. However, they admit that it would betiwavhile to know what the actual wage
was of individuals in the year zero, before empésye/ere surveyed. Although some person-
level datasets do observe individuals for longaiops? | am not aware of any study that
would utilize this information to estimate the leteym employment effects of minimum

wage.

Another issue related to the long-term consequeatesnimum wage is its impact on social
exclusion. | will compare the probabilities of remag unemployed for people characterized
by the different income levels. If employees dispth from jobs due to minimum wage
increases had relatively lower chances of findiogsjin subsequent years, this would
translate into higher welfare costs of the minimwage regulation. Such a result would also

indicate that minimum wage reduces creation of jobsow-skilled employees.

The current analysis is set in the economic andtutisnal reality of Poland, that is, a
country that has experienced a prolonged periodasf economic growth together with
substantial increases in minimum wage as well @seain the ratio of the minimum wage to
the average wage. Hence, it is an interesting t@asetudying the employment effects of

minimum wage, and findings from this research may ibteresting not only for the

2 Examples in the US include the National Longitadi8urvey of Youth, the Panel Study of Income Dyitam
or the Longitudinal Employer-Household Dynamics.
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stakeholders in Poland. Nevertheless, there aree 9dofand-specific characteristics of the
labour market (such as availability of civil law ntoacts which were not subject to the
minimum wage regulation) that should be taken atcount when drawing conclusions from
this study. As Boockmann (2010) points out, the legpent effects of minimum wage may

depend on other country-specific labour market leggns.

The employment effects of minimum wage in Polandewmereviously analysed using the
Labour Force Survey data. Baranowska-Rataj and Ka@d15) use a difference-in-
differences matching estimator to assess the imgdaninimum wage on employees aged 18-
29. They find that an increase in minimum wage el@ses the chances of affected individual
to remain employed by almost 15 percentage pokésninska and Lewandowski (2015)
follow up with a similar methodology, but with adgr sample and a focus on the population
aged 15-54. They estimate an effect of the minimage increase on the probability of a job
separation at 6 percentage points. Moreover, tdewntify that flows from permanent to
temporary jobs (the latter includes civil law caafis which are not subject to minimum
wage) may be attributed to minimum wage hikes. Buatpers stress that workers with fixed-
term contracts are significantly more exposed #ribk of job separation due to a minimum

wage hike than are permanent workers.

An important assumption made in both papers is #dmaployees directly affected by an
increase in minimum wage (treated group) have amuhobserved characteristics to workers
with somewhat higher wages (control group). Althoggopensity score matching combined
with the difference-in-differences estimator mayphi correct for unobserved factors, it is
not the case for the analyses of job separationdumied in the above-mentioned papers. The
reason is that every individual considered in thasalyses is employed in the period t, and

the only one observation on further employmentonysis in the period t+1.

Interestingly, the results from microeconometrigdés on Poland are not backed up by the
research that focuses on the aggregated varidildsowicz et al. (2015) find that the ratio of
the minimum wage to the local average wage is mognt in explaining local

unemployment in Poland.

The rest of the paper is structured as follows. $éeond section describes the Polish labour
market using both the publicly available data amel findings from the tax dataset. Section
three explains the construction of the datasetthadempirical strategy. The fourth section

reports empirical results, followed by section fiwehich contains the robustness analysis.



Section six summarizes the most important resuisc@ncludes. Detailed remarks about the

data are provided in the appendix.

2. Main characteristics of the Polish labour market
The overall employment in Poland increased fron¥ 1gillion people in 2004 (10.7 million
in the non-agriculture sectors) to 15.3 million2@16 (13.0 million outside agriculture). This
was reflected by an increase of the employment(catleulated for the age group 15-64) from
51.7% to 64.5% in the same period. Also, the unegmpént rate declined from 19.1% to
6.2%. Despite this remarkable progress, the overaployment rate remains below the EU

average.

Poland is characterized by a particularly low ser@mployment rate (age 55-64), which
increased from 26.2% in 2004 to 46.2% in 2016, waerthe EU average in 2016 was at
55.3%. Low activity in this age group was relatedhe legacy of the communist economy,
which had left many people unprepared to work enrttarket economy. As time passed, more
and more people who had been educated before dmomic transition exited the working
age population. An additional factor contributigtihe low senior employment rate is that the
statutory retirement age for women is set at 60 iffen at 65) and there are some early
retirement schemes for various occupational groApsther regulation that influences senior
employment is the law that prohibits laying off peowho will be eligible for retirement
within four years. Therefore women aged 56 and alas/well as men aged 61 and above are

covered by strong employment protection.

Young people (15-24) in Poland are also less achivthe labour market than (on average)

their peers in the EU, with the employment rate20d6 amounting to, respectively, 28.4%

and 33.9%. This is related to the fact that Pollaasl one of the highest ratios of students to
population aged 20-24 in the EU.

There is also a large heterogeneity between regmoagkets in Poland, with the eastern part
of the country recording significantly worse empimnt statistics. To some extent this is a
result of a historically lower economic developmehtthese regions. However, barriers to
labour mobility (insufficient transport infrastruce, expensive housing to rent) also play a
role in maintaining high local unemployment ratéaportantly, as the minimum wage is

uniform for the whole country, the ratio of minimuwm average wage is highest in the least



developed regions, which may hamper employmentekample, in 2015 the ratio exceeded
48% in some of the NUTS 2 regions, while in theitzhpegion it was at 34%.

In Poland there is a dual labour market, with ai§icant share of population being employed
based on civil law contracts. These contracts arehnless regulated than are job contracts,
and they provide virtually no employment protectitor the employees. They are also
associated with lower non-wage costs. From a lpgait of view, they are intended to be
used for temporary jobs or when an employee is fpaidaccomplishing a specific task.
However, the use of civil law contracts has becamme widespread and also includes
ordinary full-time jobs. An alternative, and alsopplar, way to evade taxes and labour
market regulations is to register economic actiatyd sign a contract with the actual
employer for providing services. Most importanttwil law contracts were not subject to the

minimum wage regulation until 2017.

Figure 1 Structure of employment as observed in thetax ~ Figure 2 Share of people for whom income from civil law
data, population below 60 years of age contracts and economic activity is higher than income
from job contracts
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minimum wage (age 24-59)

Source: Own calculations based on the tax datdbet.analysis includes only persons whose annualmecwas at least
equal to the half of the annualized minimum wage.

Figure 2 depicts developments in the popularitgieil law contracts and economic activity.
It seems that these types of contracts became atevayjrcumvent the minimum wage
regulation, as they are particularly popular am@egple with an income lower than the
annualized minimum wage. However, a sizable shavd law contracts may actually be

related to temporary jobs with monthly earnings\etbiine minimum wage.

The minimum wage in Poland is set annually as altre$ negotiations between government,
employers and trade unions. However, if no consemsueached, the government sets the

level of minimum wage. Importantly, the law reqgitdat as long as minimum wage is lower
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than 50% of the average wage, an increase in thermin wage should be at least equal to
the forecasted inflation plus 2/3 of the forecastsad GDP growth.

The minimum wage was relatively low until 2007. 2008 and 2009 there were two
substantial increases by, respectively, 20% and. M8%le in 2010 and 2011 the growth in
minimum wage barely exceeded inflation, from 20X#vard there has been systematic
increase in the real value of minimum wage, as aglin the ratio of minimum to average
wage. These developments were accompanied by dicagh increase in the share of
employees (having job contracts) that earn themminm wage, as evidenced in the Figure 4.
Similarly to other countries, young people are treddy highly affected by the minimum
wage. Regarding the situation of senior employtesfact that the share of minimum wage
earners is lowest in this group does not neceggsaghn that they are the least affected by the
regulation. It might be the case that people inrpteement age are more likely to be forced
out of the labour market if their productivity beces lower than the minimum wage.

Figure 3 Evolution of minimum wage in Poland Figure 4 The shares of employees earning minimum
wage in the selected age groups
Minimum wage in 2015 prices (right axis) = == Total  eeeeees Below 30
e=g==Ratio of minimum to average wage (left axis) 18% 3049 15059
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Source: Own elaboration based on official data Source: Own calculations based on the tax datpsbtic
sector employees excluded

3. Dataset and estimation strategy
The dataset was obtained from the Ministry of Fagaof Poland internal tax registry. Its brief
description in the next few paragraphs is complegeterwith more detailed remarks and

descriptive statistics in the appendix.

The dataset reflects all the information that tggpa submit in their annual tax returns. In
particular, it contains an income from a job coctiravhich is essentially the sum of the wages

and bonuses received during a year. | use thiaario approximate wages. Other categories



of income include revenues from civil law contraatel economic activity. It is important to
track them because people affected by labour maeketdations may change the form of their
contract without actually losing their job.

Another important variable is the cost of revenatated to a job contract. It is usually
calculated as a flat sum multiplied by the numbérmmnths, in which a person was
employed. | use this information to verify whetlagperson was employed for the whole year.
If the cost of revenue implies that a taxpayer wasemployed for the whole year, | do not
use her income to approximate wages, because htrmigoduce more noise than valuable
information. For example, someone employed fronudan16 to March 18 would record
the cost of revenue corresponding to 3 months, edseher wage would reflect only two
months of a full-time job.

Additionally, the dataset contains information oacle taxpayer's age, sex, location of
residence and year of death if appropriate. | attbute to each taxpayer the ID number of

her main employer in a given year.

The econometric analysis is conducted on the ptipoléhat excludes employees from public
sector. The main reason is that those people didednto a thirteen salary, which is not
necessarily equal to the regular monthly wage. dfoee, it is more difficult to approximate
monthly wages of those employees. Moreover, in phélic sector minimum wage is
expected to have lower impact on employment thaherprivate sector, as public entities are
usually less concerned with cost minimization. Awmot large group excluded from the
analysis comprises people of retirement age as asethose covered by the pre-retirement

employment protection.

The tax dataset does not explicitly record eveuth @s job separation or being unemployed.
| define four dummy variables based on the changescome, cost of revenue and
employer’s ID. The detailed definitions are prodde the appendix. The first variable is a
job loss. It is intended to reflect the situatiohere somebody becomes unemployed for at
least one month. The definition of this variables fie@en calibrated using the social security
system database for 2015, which reports employrsetis of individuals on the monthly

basis. Unfortunately, the social security dataoisatcessible for earlier years.

The second variable is a job separation. It reflecturrence of either the job loss or a change
in the main employer’s ID. The third variable, anttact change, occurs when a taxpayer’s
income does not fall sufficiently to identify thebj loss, but the source of income switches



from a regular job contract to a civil law contracteconomic activity. The last dependent
variable, long-term unemployment, denotes a sinatvhen an individual does not return to

regular employment within three years from a jagslo

The explanatory variable of main interest is tresitnby minimum wage. In the baseline
specification it is coded as a binary variable ttetes value of 1 when the annualized
minimum wage for a given year is higher that thdividual’'s income from job in the

previous yeatr.

Although the dependent variables are binary, llumar probability models, as they provide
good estimates of the partial effects for averaglees of the explanatory variables and the
coefficients are easy to interpret (Wooldridge 200&oreover, a linear model is less
computationally expensive than non-linear modelsiciv makes it feasible to implement it

for a large dataset.

As a first step of the analysis explaining the Jobs, the job separation and the contract
change, | run OLS estimations, which do not taki® iaccount individual effects. This
approach is therefore analogous to the analysdsatkabased on datasets observing each
individual only for two consecutive periods. | uke population composed of the two groups:
the treatment group (people with the treatmentabédei equal to 1) and the control group. The
control group consists of people earning in petiddbetween 100% and 125% of the
minimum wage valid for the year t. The control gras smaller than the treatment group by,
on average, 26%. Together they comprise 18% to 2986 trend is increasing) of all

employees having job contracts for a full year. THeS specification is following:
Vit = &g + Py * treated;; + [, x entr;, xy xdem; + 6 *reg;, + €;, Q)

whereentr denotes labour market entrants, that is, indivglweho recorded income from
work or economic activity for, at most, two yearmsfdre a year t. This variable is defined
from 2007 year, i.e. fourth year of data. The vediodemographic variabledem, includes
dummy variables for age groups and sex. In pagicuhe oldest age group covers women
aged 55-56 and men aged 60-61. By including thisalbke, | aim to capture the idea that
employers may be willing to lay off employees jufore they enter the pre-retirement
employment protection. Theeg vector includes dummy variables that are createdha
interaction of the NUTS 3 regions with years. Thgirpose is to control for the local demand
for low-skilled labour. There are 72 NUTS 3 regiansPoland and most of them may be



considered as local labour markets. That is, eng@syare usually able to commute to work
within the NUTS 3 region.

The crucial assumption that must hold for the dpation (1) to provide unbiased estimation
of B, parameter is the similarity between the controlugrand the treatment group in terms
of unobserved characteristics of employees. ThéepdoOLS is a consistent estimator if the
fixed unobserved characteristics of individuals aneorrelated to the explanatory variables.
Ideally, the treatment should be result of somedoam factors on the labour market. If,
however, unobserved characteristics were correlatddthe wage level, then the estimation

of B, coefficient would be biased.

To get some insight whether an estimateSpfparameter is truly related to the minimum
wage, | also run a placebo test for every dependable® In each placebo test, | construct
an artificial treatment variable, as if the minimuwage were 10% higher than the actual one.
The treatment group is composed of people earminthe year t-1 below this artificial

minimum wage in the period t. However, employee® \ahe treated by an increase in the
actual minimum wage are excluded from the placetadyais. The control group is defined as
previously, using the artificial minimum wage agpaint of reference. Any value of the

placebo treatment coefficient higher than zero waulggest that the OLS estimation of the

minimum wage impact on job losses is biased upward.

Next, | turn to the analysis that is robust to plessible correlation between taxpayer's wage
and her fixed unobserved characteristics. Namelgel the fixed effects estimator. There are
two important shortcomings of this estimator. Firstloes not allow to estimate the effect of
variables constant in time, e.g. some demograpai@bles. Second, the estimation of the
impact of minimum wage is based only on those iidials who experienced variation in the

treatment. That is, data on employees who were greently affected by minimum wage is

only utilized to estimate coefficients of otherssamportant, explanatory variables. The fixed

effects specification is following:
Vit = @i + YpooPup * treated;_p, + Y _o Pop * irregular;,_, +y + dem; + 8 xreg;, + €, (2)

The analysis uses a categorical variable denotimg of the three possible statuses of
taxpayers. First, an individual may be a regulapleyee (working for 12 months with
earnings implying the full-time job) in the yead tand not being treated by the minimum

wage increase. Such status is used as a poinfevenee. Second, an individual may be a

% | am grateful to Piotr Lewandowski for suggesting to conduct such tests.
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regular employee in the period t-1 who is treatgdninimum wage increase of the period t.
Third, a taxpayer may not be a regular employdbenyear t-1. This category includes people
with no income from job or with an income lower nh@0% of annualized minimum wage as

well as the employees whose cost of revenue implaeking for less than 12 months.

In the static specification, the number of laggatlgs of treatment is set to 0, while in the
dynamic specification the parametRrequals 3. | use lagged treatments to allow for the

effects of minimum wage hike to materialize in kheg-run.

For the static specification, inclusion of irreqgumployees does not change anything. The
reason is that the dependent variables are natedefor people who were not classified as
regular employees in the previous year. Howevenag important benefits for the dynamic
specification. By including variable denoting irudgr employees, | can use the whole
population. Otherwise, the sample in the dynamexHjgation would be largely reduced in a

non-random way.

The region-year variables are constructed as in dpecification (1). The only one

demographic variable in the specification (2) is #ye group composed of people just before
entering pre-retirement protection. | exclude frima analysis people below 30 years of age
as these individuals are relatively likely to expece changes in the educational attainment
level and in other characteristics that are unotesein the dataset. The population analysed
in the fixed effects regressions consists of peole ever belonged to the treatment group or

the control group, as defined in the specificafibn

Another analysis covered in this paper deals withimpact of the minimum wage on social
exclusion. The question is whether the probabditprolonged unemployment after a job loss
is higher for employees affected by the minimum evéttan for people in the higher part of

the income distribution. The regression takes tlewing form:
Yi=apt Z;iiﬁj *Dj; +yxdem; + 6 xreg; + € 3)

wherey; is the long-term unemployment variable (definednathe Table 7) and the vectors
dem; andreg; are analogous to the specification (R), is the dummy variable, denoting
that prior to a job loss a taxpayer belonged tottéatment group),; stands for the control
group andDs; for the rest of employees (who earn more than 1265%inimum wage). The

sample used for this estimation comprises all olagiems classified as the job loss events.
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Hence, the dataset does not have a panel struttecause individuals are not expected to

lose jobs repeatedly. The regression is also rparagely for different demographic groups.

4. Empirical results
An initial glance at the evolution of the dependeatiables is presented in figures 5-8. The
figures compare the probabilities of the analyseehts for different income groups. People
affected by an increase in minimum wage record dnigbrobability of losing a job or
changing a type of contract than do employeesarctntrol group, whose wage in the period
t-1 is slightly above the minimum wage set for theriod t. The average probability of
remaining employed (i.e. not experiencing a joks)ds 81.5% among the treatment group
and 84.6% in the control group. However, it is agparent that both the treatment and the

control group experience lower job security thamndst of population.

Figure 5 Prababilities of job loss Figure 6 Probabilities of job separation
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Figure 8 Prabability of long-term unemployment,

Figure 7 Praobabilities of a contract change conditional on ajob loss
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Figure 8 implies that the probability of long-temmemployment after a job loss has been

quite similar in different income groups since 208&fore 2008, however, people earning

around the minimum wage recorded significantly lowwobability of the long-term

unemployment than the population average.

Table 1 Results of the OL S estimations

Job loss, Job loss, Job Job Contract  Contract
oLS oLS separation, separation, change, change,
Placebo OoLS OoLS OoLS OoLS
test Placebo Placebo
test test
Treated 0.029” 0.011" 0.011" 0.019” 0.003” 0.002”
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Entrants 0.086 0.062~ 0.091" 0.071" 0.001" 0.000
(0.000) (0.001) (0.000) (0.001) (0.000) (0.000)
Age: below 25  0.077 0.093” 0.111" 0.138" 0.008™ 0.007”
(0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
Age: 25-30 0.060 0.071" 0.091" 0.117" 0.008™ 0.007"
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000)
Age: 31-40 0.016 0.022” 0.026" 0.039” 0.004™ 0.004™
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Age: 41-50 0.000 0.000 0.000 0.000 0.000 0.000
() () () () () ()
Age: 51+ 0.034 0.028" 0.024” 0.013"  -0.002"  -0.0027
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000)
Age: protection 0.119" 0.103" 0.095~ 0.073" 0.002” 0.002”
threshold (0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
Woman 0.016 0.006" 0.005" -0.0127  -0.005"  -0.006"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Constant 0.127 0.125° 0.237" 0.251" 0.011" 0.011"
(0.003) (0.004) (0.003) (0.005) (0.001) (0.001)
Observations 1.31e+07 7.77e+06 1.12e+07 6.64e+0&24e107 7.40e+06

The dependent variables are indicated in colummlihga and defined in Table 7. Robust standard eiromarentheses.
# protection threshold includes women aged 55-56raen aged 60-61.p<0.1,” p<0.05,” p<0.01

Table 1 reports the results of the OLS estimatidhsurns out that people affected by an
increase in minimum wage are more likely to expergethe job loss, the job separation or the
contract change than employees earning just abewenmnimum wage. The effects of being
treated by minimum wage amount to, respectivelytfierthree dependent variables, 2.9, 1.1
and 0.3 percentage points. These results, takémcatvalue, would suggest that each year
around thirty thousand employees lost jobs due neiramum wage increase. However, the

outcome of the placebo regressions shows thatiibneamentioned results do not have causal
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interpretation. The differences found between tieatment and the control group are also

present when one compares the placebo group wagblgpdaving a bit larger income.

An interesting issue presented in the Table 1 esrétation between demographic variables
and probabilities of labour market events. As elguicyoung employees are much more
likely to experience a job loss or a job separatiban workers in their forties. The
observation which is the most important from polmsrspective is that many job contracts
are terminated when employees are just about tobered by pre-retirement protection.

Table 2 shows the results of the fixed effectsneations that may be interpreted in terms of
causality. The conclusion from previous OLS estioret which is confirmed here is the
positive effect of pre-retirement protection on tisk of terminating a job contract. When a
person enters the last year before the start ofgiieement protection, her probability of

losing a job increases by 11 percentage points.

Table 2 Results of the fixed effects estimations

Job loss, Job loss, Job Job Contract  Contract
static three lags separation, separation, change, change,
version static three lags static three lags
version version
Treated -0.010°  -0.005" -0.000 0.008 0.004~ 0.004™
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Treated (-1) 0.008 0.024~ 0.002”
(0.000) (0.000) (0.000)
Treated (-2) 0.007 0.010~ 0.001"
(0.000) (0.000) (0.000)
Treated (-3) 0.005 0.006~ 0.001”
(0.000) (0.000) (0.000)
Not a regular -0.1117 -0.090" -0.005~
employee (-1) (0.000) (0.000) (0.000)
Not a regular -0.061" -0.0537 -0.003”
employee (-2) (0.000) (0.000) (0.000)
Not a regular -0.047" -0.044” -0.002”
employee (-3) (0.000) (0.000) (0.000)
Age: protecti- 0.125 0.110" 0.1117 0.107" 0.001"  -0.001"
on threshold (0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
Constant 0.066 0.1237 0.1437 0.209" -0.002 0.001
(0.010) (0.013) (0.018) (0.018) (0.004) (0.004)
Observations 1.80e+07 1.42e+07 1.32e+07 1.32e+07/0e107  1.34e+07
Individuals 3.86e+06 3.60e+06 3.49e+06 3.49e+06 6€306 3.49e+06

The dependent variables are indicated in colummlihga and defined in Table 7. Robust standard eiromarentheses.
# protection threshold includes women aged 55-56raen aged 60-61.p<0.1,” p<0.05,” p<0.01

In contrary to the OLS results, minimum wage hikes not conducive to job losses and job
separations in the short-term. In the regressiguiagxng the job loss, the coefficient of
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treatment is even slightly negative, which is ceuintuitive. However, there is a significant
positive effect on the probability of the contrabtange. The event of contract change is not
very frequent itself, with the annual unconditiopabbability being close to 1%. Thus, the

impact of treatment amounting to 0.4 percentagetpahould be considered as important.

The results on job losses and job separations ehaftgr including the lagged effects of
treatment. Then, an increase in minimum wage hasiy® effect on the probabilities of these
events. Being affected by minimum wage for fourrgeecreases the probability of job
separation by 4.8 percentage points and the prittiyati job loss by 1.5 percentage points.
Given the cumulative nature of the treatment, tieet effect may be considered as small,
while the former seems to be economically significdong-term effects of minimum wage

are also higher than the short-term effects ircts® of the contract change.

It turns out that people who were not regular elygds in previous years, but worked for a
full year in t-1, have substantially lower prob#ibf losing a job than those employees who
were regular workers in previous years. There wae reasons that may explain this result.
First, those are mostly employees who were recéntdd, so it is likely that economic needs
of employers continue to justify their employmeBecond, the fact that a given person

worked for a full year indicates that she acclimedi successfully in a new workplace.

The next part of the analysis is concerned withltimg-term consequences of losing a job.
Table 3 presents the results of separate estinsatbthe equation (3) for each year and for
different age groups. The reason for this appraadhat the results differ notably between
years and various demographic groups. The onlyubugported in the table is the coefficient
of the dummy variable that denotes being affectgdti® minimum wage increase. It

represents an additional probability of remainingemployed in comparison to the people

earning more than 125% of the minimum wage.

Among people younger than 40 years, minimum wageees have significantly worse

chances of getting back to work after a job logstthe higher-income earners. In contrast,
there is no substantial difference in terms of clkanof return on labour market among
population aged 41-50. The results are oppositeptwple older than 50 years, where
employees earning around the level of minimum wageactually more likely to return to

employment than workers from higher parts of thome distribution. However, the results
for people in their fifties and, to some extentitigs are influenced by the early retirement
schemes. These schemes are dedicated to profdsgiangs that earn more than the
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minimum wage. Hence, some of the job losses idedtiémong employees with relatively

high income may actually represent voluntary decigo take advantage of early retirement.

It turns out that before 2008, people earning adotie level of minimum wage were not
exposed to a relatively high probability of longaeunemployment after losing a job. In
contrast, since 2008, this group of employees psfisantly lower chances of returning to
employment than people from the higher part of medistribution. In 2008 there was the
biggest increase in minimum wage, which made themmum wage binding for a larger share

of the population. It also might have hamperedctiences of low-skilled employees finding a

job.
Table 3 Results of 50 regressions explaining long-ter m unemployment after a job loss
All age groups  Age <31 Age: 31-40 Age: 41-50 Age: 51%61
All years 0.016" 0.047" 0.050" -0.019” -0.090"~
2005 -0.041" -0.007” -0.019” -0.078” -0.151"
2006 -0.041" -0.008™ -0.020” -0.079” -0.139”
2007 -0.01T" 0.008™ 0.013" -0.037” -0.099”
2008 0.042" 0.072” 0.081" 0.021" -0.077"
2009 0.049" 0.088™ 0.083" 0.022” -0.073"
2010 0.037" 0.070” 0.072” -0.006 -0.059”
2011 0.024" 0.059” 0.058" -0.010” -0.072”
2012 0.023" 0.059” 0.060” -0.012” -0.070”
2013 0.021 0.053" 0.066" -0.015" -0.084™

The dependent variable is long-term unemploymeaibld reports the effect of being affected by theimum wage increase
in comparison to being in the higher part of incadfiwribution, that is to earn in year t-1 morerti25% of the minimum
wage set for the yeartexcluding women above 56 years old due to employpestection;

"p<0.1," p<0.05™ p<0.01

5. Robustness analysis

As a primary check, | rerun the dynamic versiorspécification (2), each time focusing on
different subsamples. First, | verify whether thaimresults hold after changing the time
frame of the analysis. Table 4 reports the outpuegressions which exclude either last four
years or initial five years of data. Although méimdings hold in both subperiods, the impact
of minimum wage on job losses is significantly kargn the later period. This may be related
to the fact that minimum wage was on relatively l@wvel until 2008. The results for job
separation are presented only for the later subgedas data on employers’ id is available
from 2007.

Second, | change the population covered by theysisalln one variant of regression,
| include people below 30 years of age, who werduebed so far. In another regression,
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| consider only workers employed in large companiileat is with the number of employees
exceeding 250. The rationale for the latter chedhat there may be employees in small and
medium firms who actually earn more than minimumgaaut, for the purpose of tax
evasion, declare that they receive only the mininmaage. Such practice is less feasible in
large companies, because it would be more riskyaie illegal agreement with hundreds of

employees and also due to difficulties in managiagal cash flows.

Table 5 shows that after including people belowyd@rs of age, the impact of minimum
wage hikes on all the dependent variables is higien in the baseline specification. The
results on job losses and job separations remaistlynonchanged when considering only
employees of large companies. However, among famgs the impact of minimum wage on
the probability of contract change is significarttigher than for the whole population.

Table4 Estimation resultsfor different time periods

Job loss, Job loss, Job Contract Contract
2005-2011 2010-2015 separation, change, change,
2010-2015 2005-2011 2010-2015

Treated -0.004™ -0.001 0.017" 0.004™ 0.003”
Treated (-1) 0.008™ 0.007™ 0.023" 0.001" 0.002™
Treated (-2) 0.004™ 0.015" 0.019” 0.001" 0.001"
Treated (-3) 0.005" 0.014” 0.014” 0.001" 0.001"

The dependent variables are indicated in colummlihga and defined in Table 7. Table reports onlgfficients of the
selected regressors. The full specification is mivg equation (2).p < 0.1,” p<0.05,” p<0.01

Table5 Estimation results for modified coverage of population

Job loss, Job loss, Job Job Contract  Contract
people only separation, separation, change, change,
below 30 employees people only people only
years of large  below 30 employees below 30 employees
included firms years of large years of large
included firms included firms
Treated -0.004"  0.004~  0.013°  0.019°  0.005  0.005"
Treated (-1) 0.010 0.002" 0.028" 0.018” 0.002” 0.004™
Treated (-2) 0.008 0.005" 0.012” 0.010” 0.001” 0.003”
Treated (-3) 0.005 0.002” 0.008™ 0.007" 0.001" 0.003”
Observations 1.83e+07 3.88e+06 1.71e+07 3.23e+067/4e107 3.61le+06
Individuals 4.66e+06 1.37e+06 4.52e+06 1.04e+06 4e466 1.30e+06

The dependent variables are indicated in colummlihga and defined in Table 7. Table reports onlgfiicients of the
selected regressors. The full specification ismibg equation (2).p < 0.1,” p<0.05,"" p<0.01
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Third, | run the main regressions for each of 16TI$LR regions (voivodeships) separately.
The results on job separation hold in every regwath the lowest impact of minimum wage
hikes amounting to 3 percentage points over foarg/ef treatment. In contrast, results on job
loss are less robust. One voivodeship shows ndiyp®sgffect of minimum wage on the risk

of losing a job and another region has cumulatquhchlower than one percentage point.

As another robustness check, | modify the explagatariable. | express the treatment in

terms of wage gap, which is defined as the pergeniacrease in employee’s wage that is
required to meet the new minimum wagRather than using volatile one-year wage gaps, |
construct cumulated wage gap as a product of oaewage gaps from last four years. Wage

gaps that are missing or equal to zero are notwket calculating the cumulated value.

Table 6 reports the results of fixed effects edtioma An increase in minimum wage by 10%,
which happened over previous four years, is assatiaith probability of a job loss being
higher by 1.9 percentage for an affected emplole¢his approach, the impact of minimum
wage on job separation is also higher than the ainpa job losses, but the difference is much
smaller than in the regressions using categonieatrnent variable.

Table 6 Estimation resultsfor the cumulated wage gap as explanatory variable

Job loss Job Contract
separation change

Cumulated wage 0.189" 0.237" 0.024"
gap (0.001) (0.002) (0.000)
Entrants -0.065 -0.055" -0.002”
(0.001) (0.001) (0.000)
Age: protection 0.117" 0.109” 0.000
threshold (0.001) (0.001) (0.000)
Constant 0.043 0.133" -0.001
(0.012) (0.018) (0.004)
Observations 1.56e+07 1.32e+07 1.47e+07
Individuals 3.70e+06 3.49e+06 3.59e+06

The dependent variables are indicated in columulihga and defined in Table 7. Table reports alfffatients estimated in
regressions, except for region-year dummy variaBlpsotection threshold includes women aged 55-56raend aged 60-61.
Robust standard errors in parenthesess 0.1,” p< 0.05,” p<0.01

| also check robustness of the finding that sin@@82young workers affected by minimum
wage have had significantly higher probability ohd-term unemployment following a job
loss than their peers from higher part of incomstritiution. This result holds for each

voivodeship separately and for modified definitimfishe long-term unemployment variable.

* An analogous variable is used by, for exampled@ad Krueger (1994) or Giuliano (2013).
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6. Conclusions
In this paper, | evaluate the impact of minimum wagcreases on unemployment, job
separations (including job-to-job transitions) amd the outflows from the regulated labour

market to other legal forms of employment.

The results of pooled OLS estimations, in whichompare the treatment group with the
control group, point out to significant negative ayment effects of minimum wage.

However, as evidenced by the placebo analysis,ethresults do not have a causal
interpretation. They simply show that people witlvér wages are more likely to experience

job separation.

In contrast, the outcome of fixed effects estimatitdicates that minimum wage hikes do not
have significant impact on job separations in thertsrun. The adjustment that actually does
happen in the short-run is the change in the leggah of employment. In this latter aspect,
my results confirm findings from the previous stuoly the effects of minimum wage in

Poland (Kamiska and Lewandowski 2015).

An important contribution of the present paper as show that employment effects of

minimum wage may materialize with a delay. | fihattif an employee is affected by changes
in minimum wage for four years, her probability experiencing a job separation gets
increased by almost 5 percentage points. This icoait, though not very large, may be

considered as economically significant. The resoft§ob separations are robust to various
changes in the specification, while the findingstb@ minimum wage impact on job losses
(job separation followed by a period of unemploytheme not so clear. The baseline results
suggest that minimum wage impact on job lossesery vmall. As Poland experienced

relatively good labour market conditions in recgedrs, the possible explanation is that some
job contracts were in fact terminated due to mimmwage hikes, but the employees were

able to find new employment within a short periddime.

Another important finding which is enabled by tbeditudinal character of the dataset is that
young, low-income people face more difficultiesra@turning to employment after a job loss
than their peers with higher salaries. It means tiina welfare costs of minimum wage may
include not only higher unemployment, but also lbagn social exclusion among some of
the negatively affected workers. This effect may amually stronger in economies that
experience slower economic growth and worse lalbmanket conditions than Poland in the

successful period after the EU accession in 2004.
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As a by-product of the current study, | find that4petirement protection may be a
counterproductive labour market policy. It turng that employees that are about to enter the
pre-retirement protection period are relativelelikto be fired.

It should be noted that the present paper is raatnaprehensive assessment of the minimum
wage impact on employment in Poland. Some of thextesf of minimum wage are difficult to
identify using person-level data. In particularnimum wage may lead to lower levels of job
creation, especially among firms that are abowdrtter the market or increase scale of their
activity. They may choose to invest in technologyich is less labour intensive, or to move
the production to areas with cheaper labour. Howeawuethe present paper, such effects are
included in the exogenous measure of demand for-slalled labour and are not
distinguishable from other factors that influenggr@gate economic activity in a region.
Analogously, there may be unobserved positive eympémt effects of minimum wage,
resulting from greater incentives for low-skilleégple to enter the labour market. Future

research may attempt to tackle these issues bysamglfirm-level payroll data.
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Appendix

Identification of employment status

In order to precisely approximate the taxpayer'gjevat is essential to know the number of
months in which a person was employed. As explainethe main text, | don’'t analyse

individuals whose cost of revenue, related to agobtract, implies working for less than 12
months in a given year. There are two cases inlwthiat variable may signal working for

less than 12 months.

First, an employee may report costs that are Iadwan the annual flat rate for employees
living in the town of their workplace. The secorabe is related to the fact that there is also a
higher flat rate for employees commuting from distareas. Hence, any linear combination
of these two rates that uses less than 12 montpkesnthat a person was working for less
than a whole year. For example, when the montlaltyrites equal 111.25 and 139.06 PLN,
the value of costs equalling 1418.42 PLN suggdsitdn employee worked in the town of
her residence for 4 months and commuted from amtidbcation for 7 months. The switch
may be due to a change in the employee’s placesidence, so it is not necessarily a signal
of a job-to-job transition.

However, when people report non-standard high cotsommuting to work, it may be
impossible to tell if they were employed for theokMhyear or, for example, 10 months. About
7% of taxpayers, for whom the cost of revenue dmesmply that they worked for less than
12 months, individually calculate their cost of aonting.

| verify accuracy of the cost of revenue in asswpdihe duration of employment by
comparing calculations from the tax dataset with dbcial security database. The latter data
is available only for year 2015. It comprises mbnihformation on the detailed source of
income of each person, e.g. job contract, civil leantract or maternity leave. The minor
inconvenience is that the employment status iscbasehe date of payment of salary. Hence,
someone who quits a job in November, but receiesast salary on Decembet, would be
classified as still being employed in December. Ewegr, in the case of regular job contracts

salaries are often paid at the end of the correipgmmonth.

It turns out that the cost of revenue is a quitedgmdication of the employment duration.
Among people for whom the cost of revenue impliesking for 12 months, only 1.3% were

employed for a shorter period according to theaa®curity system. It is important to note
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that the cost of revenue is not assigned to empkwdo did not work at all in a given month
due to a sick leave or a maternity leave. Thathg aimost 10% of people who figure in the
social security database as being employed for d2ims are classified in the tax database as
not working for a full year. This issue is not ngsarily disrupting for the analysis, because
people who are on various types of leaves recenh part (usually 80%) of their regular

salary. Therefore, it would be difficult to predisealculate their monthly wage.

Another limitation of the dataset is that it doex allow detection of persons employed on
part-time contracts. Hence, someone earning abb@/entnimum wage but working part-time
may be mistakenly classified as being directly @fd by the minimum wage regulation.
Fortunately, part-time job contracts are not popudd@oland. The Eurostat data show that the
share of part-time workers declined from 10% to iAn%he period 2004-2016. This indicator
may actually overestimate the share of part-timekers in the population covered by the
present analysis, as Eurostat data also includggdogment based on civil law contracts,

which are usually characterized by more flexiblekimmy hours than regular job contracts.

Definitions of dependent variables

Table 7 presents the way the four dependent vasadrle constructed. The definitions of job
separation, contract change and long-term unemmayrare to some extent related to the
definition of job loss.

The job loss event was calibrated to match thesdns, in which the social security database
indicates that an employee became unemployedntifge job loss in the social security data
when an employee who had been employed in 2014 full year (based on the cost of
revenue available in the tax dataset), became ulogetg) i.e. without any legal form of

employment, for at least one month in the year 2015

| compared several dozen definitions of the jols ltgat used only the variables that were
available in the tax datasets: costs of revenuegnie from job and total income from
economic activity. The final definition (described Table 7) was chosen to minimize
weighted sum of the two types of errors. The eofdirst type is identifying a job loss against
the evidence from the social security data, whike eérror of second type is not identifying a
job loss when the social security data indicates ¢éimployment duration in 2015 was shorter
than 12 months. | assigned higher weight to thersddype of error, because the first type

consists of situations, in which an employee exgreed significant drop in annual earnings.
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Thus, despite being officially employed for 12 muwsitthe error of first type indicates some

negative developments for an employee.

Table 7 Definitions of the dependent variables

Job loss Job separation Contract change unlzaorggl-ct)i/rranent
Cost of revenue f ob i
implies working for Income rom Job in
less than 12 months in year t constitutes less
year t than 50% of total
Condition _ Job loss happened in| INcome In year t.
AND Total income* | year ¢ AND total income in
g‘ {JZ?S gslgw;r or year t is higher than | Job loss happened in
€q 0o 85% of income from | yeart
income from job in ob in vear t-1
year t-1. J Y ' AND in each of the
years t+1, t+2, t+3
The share of job total income was
Cost of related income in tota| lower than 30% of the
“0st of revenue , income in year tis annualized minimum
implies working for | The ID of main. lower by at least 10%| wage multiplied by
less than 12 months in €mployer (the firm han i ) 0 of indivi
. than in year t-1 the ratio of individual
. year t that paid the largest _ wage to minimum
Alternative share of total salary | AND the share of job wage in vear t-1
condition | AND average of total | related to a regular job income in year t+1 is geiny :
income in years tand| contract) is different | lower than 50%
t+1 is lower or equal | in year t than it was in AND total i .
to 92.5% of income | year t-1. otal iIncome in
from job in year t-1. year tis higher than
85% of income from
job in year t-1.
Data on emplover's Income from job in
ID is missin Fi)n Zither year t-1 constitutes | Taxpayer died in year
9 less than 80% of total| t+4 or earlier.
year t-1 or year t. income
Set to
missing if Income from job in t-1 is lower than 90% of annmatl minimum wage (70% for workers with
overall experience lower or equal to 2 yeasrs)
OR cost of revenue implies work for less than 12ithe in t-1
OR taxpayer died in year t+1 or earlier.

*The total income means the sum of income fromgobtracts, civil law contracts and economic acivit

Among 464 thousand job losses found in the so@aliisty data, the best definition of job
loss used in the tax dataset captured 334 thousfatidm, leaving 130 thousand mistakenly
unidentified. It should be noted, though, that én&80 thousand cases consist of situations, in
which an annual income of an employee did notdabistantially in the analysed year. There
are also 253 thousand observations for which tifieilen used in the tax database identified

a job loss in contrary to the evidence from soseurity system.

® Although it is not allowed for employers to paygea lower than the minimum wage, there are sonsonsa
why a person employed for the whole year mightixeca lower amount of money. For example, an enggoy
on sick leave receives 80% of her regular wage.ohaptly, minimum wage is reduced to 80% of itsmak
level for the people with a history of overall eyainent shorter than 13 months.
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To sum up, although the algorithm for identificatiof the job loss does not matches perfectly
unemployment observed in the social security data,supposed to capture the most evident
incidents of unemployment. Most of the remainingoes stem from the fact that the
definition used within the social security data nayually underestimate the number of job
losses. For example, the switch from full-time eoyphent to a part-time civil-law contract
would not be treated as becoming unemployed irstiwéal security data, whereas it would
correspond to a job loss according to the definitised in the tax dataset.

The job separation variable aims to cover bothangk from employment to unemployment
and a job-to-job transition. Regarding the lattbere may be a time shift of a few months in
its identification. For example, if a taxpayer im@oyed in the firm X from January to

August of the year t, and she starts working fomflyY from September, then the firm X

would be her main employer in the year t (assundomparable monthly wages in both
firms), while the change of the main employer wolbddidentified only in the year t+1. This

inaccuracy is not necessarily wrong, as minimumeniag the year t+1 is usually announced
at the beginning of the second half of the yeanddea job transition that happens in Autumn
of year t may be a result of employer’s adjustntemhinimum wage set for the year t+1. It is
important to note that the job separation is defifimm 2008, as data on employers is

available only from 2007.

The definitions of the contract change and longitenemployment are somehow arbitrary.
However, regression results are not very sensttivihe changes in the thresholds used in

these definitions.

Descriptive statistics

Table 8 presents the summary on the number of y@xpaovered in the analysis. The first
column shows the number of taxpayers that declangdncome from job, civil-law contract
or economic activity in a given year. There arera24 million individuals observed in the
dataset. The second column includes only those et who obtained any income from
regulated job contract. The third column providamber of employees having a job contract
for a full year (as indicated by the cost of revenariable). The difference between the
second and the third column reflects the size efpbpulation that cannot be analyzed in the
current paper, due to the lack of information oa thonthly basis. The fourth column is the
subset of the population that is actually analyseeixcludes people whose age indicates that
they are eligible for retirement or for pre-retiremh employment protection. Public sector

employees are also excluded. Moreover, people reatmelow 90% of annualized minimum
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wage are not taken into account, as they are phplpat-time workers. The fifth column
counts those taxpayers from the fourth column wérm eninimum wage (their income from
job is between 97% and 103% of annualized minimuagey. That number includes
entrepreneurs that may be probably fictitiously kEyed in order to avoid paying social
contributions related to their income from econoraativity. Hence, in the econometric
analysis | do not classify as being treated by mum wage those entrepreneurs whose

income from economic activity is higher than twibe annualized minimum wage.

Table 8 Summary on the population covered by the dataset, thousand per sons

1) 2) (3) 4) 5)
vear Active | om ) ajob oonact| COveredby | iRt

taxpayers job contract | for a full year the analysis wage
2004 12 980 10 852 7371 6774 419
2005 13 235 11 014 7519 6 884 463
2006 13720 11 405 7 665 7 025 511
2007 14 383 12 016 7 887 5719 501
2008 14 860 12 420 8283 6 013 593
2009 14 734 12 258 8 431 5937 712
2010 14 769 12 124 8 478 5985 670
2011 14 959 12 181 8 486 5767 701
2012 14 892 12 016 8 489 5630 732
2013 14 870 11 880 8 420 5447 739
2014 15088 12 008 8 497 5432 759
2015 15 369 12 261 8 625 5494 779
2016 15573 12 517 8 806 5620 790

Source: Own calculations based on the tax dataset
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