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The effect of output on employment 
in Poland during the COVID-19 pandemic

 Krzysztof Bartosik1

Abstract

The COVID-19 pandemic caused a significant decline in out-
put, as well as economic policies aimed at mitigating the 
negative effects of the pandemic. Both of these factors had 
an impact on the labour market. This paper investigates 
changes in employment across groups of workers during the 
coronavirus pandemic in Poland and the effect of output on 
these changes. Firstly, it examines changes in employment 
growth rates across different groups of workers in 2020. 
Secondly, the paper analyses the impact of the coronavirus 
crisis on employment by comparing actual and predicted 
employment growth during the pandemic period (2020). 
Using Okun’s law, Ordinary Least Squares, and quarterly 
data, the elasticities of employment growth with respect 
to GDP growth in the pre-pandemic period (2003–2019) 
are calculated. These elasticities are then used to estimate 
projected employment growth during the pandemic. The 
results suggest that the total employment response to out-
put change was relatively small, compared to the historical 
pattern. However, the response was unequal across groups 
of workers. The youngest workers, particularly women, and 
those with temporary employment contracts were most af-
fected by the pandemic.
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Introduction

The pandemic caused a sharp fall in Poland’s GDP. In response, policies 
known as “anti-crisis shields” were introduced to mitigate the negative effects. 
These included wage subsidies, exemptions from social security contributions, 
and other forms of social security support to maintain economic activity and 
protect jobs (Ambroziak, 2022; Dębkowska et al., 2021). These instruments 
may have encouraged labour hoarding among employers and reduced the re-
sponsiveness of employment to output. This effect may have been reinforced 
by the institutional reforms that started in 2016, which increased employment 
protection for temporary workers (Dral, 2016; Paluszkiewicz, 2017) and re-
duced their share in total employment (see Figure A1 in the Appendix). This 
may have affected the responsiveness of employment to output, as tempo-
rary workers are less protected and more likely to be laid off in a downturn 
than permanent workers. This raises the question of whether these changes 
have affected the cyclical sensitivity of different groups of workers, in parti-
cular, those who tend to be laid off in recessions, such as young workers and 
those on temporary contracts.

This paper investigates changes in employment across groups of workers 
during the coronavirus pandemic in Poland and the effect of output on the-
se changes. The study identifies which groups of workers were most affec-
ted by layoffs and if the relationship between output and employment chan-
ged after the introduction of structural reforms and anti-crisis policies. This 
can contribute to a better understanding of inequalities in job security in the 
Polish labour market.

Firstly, the paper examines employment growth rates across different gro-
ups of workers in 2020. The analysis considers breakdowns by age, gender, 
education, working hours, employment status, and type of contract. Secondly, 
the paper analyses the impact of the coronavirus crisis on employment by 
comparing actual and predicted employment growth during the pande-
mic (2020). Using an employment version of Okun’s law and Ordinary Least 
Squares (OLS), the study estimates the elasticities of employment growth to 
GDP  growth (Okun’s coefficient) for the pre-pandemic period (2003–2019). 
These elasticities are then used to estimate projected employment growth 
during the pandemic. The difference between the predicted and actual chan-
ges highlights the distinct employment response to output during the coro-
navirus crisis compared to the previous years.

The study uses quarterly data from Statistics Poland and the Eurostat data-
base. The analysis focuses on the changes in employment in 2020. This is due 
to the availability of comparable data. The methodology of the Polish Labour 
Force Survey (LFS) changed in 2021, which means that data from 2021 on-
wards may not be entirely comparable to previous years.
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This article extends the existing literature on the impact of the pandemic 
on the Polish labour market by analysing the employment response to output 
for different groups of workers using Okun’s law. Previous studies have focu-
sed on different issues and used different methodologies. Kukołowicz (2021) 
found that actual unemployment was lower than the unemployment predic-
ted by international and national institutions. This was due to some workers 
who had been dismissed becoming economically inactive. Kwiatkowski and 
Szymańska (2022) argue that the coronavirus crisis caused a reallocation shock, 
resulting in reduced employment in some sectors and increased employment 
in others. Maj and Kubiciel-Lodzińska (2022) examined the impact of the pan-
demic on immigrant employment in the Opolskie Voivodeship and found that 
immigrants were often the first to be laid off, especially in the early stages of 
the pandemic, but often on their own initiative. According to Strzelecki (2020, 
pp. 16–17), the reduction in Ukrainian employment was relatively small, due 
to the low share of their wages in wage funds and the flexible forms of em-
ployment. Other studies have examined changes in employment structure. 
Muster (2022) and Radziukiewicz (2021) found a significant increase in the 
number of people working from home during the pandemic.

The remaining sections of the paper are structured as follows. Section 1 
presents the literature review. Section 2 describes the research method and 
used data. Section 3 presents the results of the analysis. Section 4 presents 
a discussion and conclusions.

1. Literature review

This paper refers to research trends that use Okun’s law to analyse the 
impact of macroeconomic shocks on the labour market, and to analyse cy-
clical sensitivity across age and gender. For example, Cazes et al. (2013) and 
IMF (2010) use Okun’s law to examine the impact of the global financial cri-
sis on unemployment in a sample of OECD countries. They found that the re-
sponsiveness of unemployment to output changed over time. Additionally, 
the responsiveness was higher in countries with low employment protection 
and a high proportion of temporary workers. The IMF (2010) also showed 
that other factors such as financial stress, house price collapse and sectoral 
shocks increased this responsiveness during the recession. In a more recent 
study, the IMF (2022) showed that during the coronavirus pandemic in OECD 
countries, the response of unemployment to output contraction was muted 
compared to the past and varied across countries, mainly due to anti-crisis 
policies, in particular, the implementation of job retention schemes (JRS). In 
turn, Hutengs and Stadtmann (2014), and Dunsch (2016) examined the re-
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sponse of unemployment to output by age in Poland, among other countries. 
They found that economic fluctuations affect younger workers more than 
older ones. Zanin (2014) also found that younger workers are more sensitive 
to changes in output than older workers, but also that young men are more 
sensitive than women.

This paper also relates to studies analysing the impact of the pandemic on 
labour markets. Cross-country studies, such as those conducted by the OECD 
(2020) and Eurofound (2021, 2022), also show that the impact of the pande-
mic on employment and unemployment varied across countries, due to diffe-
rent policy responses. For example, EU countries that implemented different 
JRSs experienced lower job losses than the US. Country case studies confirm 
that JRS programmes reduced the impact on the labour market. For exam-
ple, Aiyar and Dao (2021) suggest that Germany’s job protection programme 
(Kurzarbeit) reduced the rise in unemployment by about 3 percentage points 
in the second quarter of 2020. Similarly, Meriküll and Paulus (2023) indicate 
that the job retention scheme in Estonia prevented the unemployment rate 
from being 2–4 percentage points higher in 2020. Osuna and Perez (2021) 
find that the unemployment rate in Spain would have reached 42% without 
short-time work (STW).

The research demonstrates also that the pandemic had varying effects on 
employment across different groups of workers. According to García-Pérez 
and Villar (2020), in Spain, mainly young and less-educated workers were laid 
off. Gaudecker et al. (2021) indicate that in the Netherlands, the self-employ-
ed and less educated workers experienced the largest reductions in working 
hours, while workers with higher education began working from home more 
frequently. Beland et al. (2020) found that self-employed Canadians experien-
ced the largest reductions in working hours. This was particularly true for wo-
men, immigrants, and those with lower levels of education. The sectors most 
affected were arts, culture, and recreation, social, community, and govern-
ment services, as well as sales and services. Lemieux et al. (2020) demonstra-
ted that in Canada the pandemic had a more significant impact on low-wage 
workers, as well as sectors that were most affected by lockdown measures, 
such as accommodation and food services, and younger and non-unionized 
workers. Lee et al. (2021) found that in the US the pandemic disproportio-
nately affected women, young people, those with lower levels of education, 
and ethnic minorities. Auer (2022) shows that in Germany immigrants were 
more strongly affected than natives. Nunes et al. (2023) found that in Portugal 
municipalities with a higher proportion of temporary workers had a higher 
increase in unemployment.

Other studies indicate that the prevalent use of working from home hel-
ped to protect jobs during the pandemic. Gallacher and Hossain (2020) indi-
cated a negative correlation between the ability to work remotely and em-
ployment losses in Canada. Alipour et al. (2020) showed that working from 
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home in Germany reduced the risk of short-term work and coronavirus in-
fection. However, studies indicate that the ability to work remotely varies 
across different groups of workers, sectors, regions, and countries. Dingel 
and Neiman (2020) fund that in the US, individuals who are better-paid and 
educated, employed in the financial sector, or provided professional services 
are more likely to work from home. They also suggest that the ability to work 
from home is generally higher in developed countries.

2. Research method and data

2.1. Method

This paper analyses the impact of the coronavirus crisis on employment 
by comparing actual and predicted employment growth during the pande-
mic period (2020). A two-step method is used. In the first step, Okun’s law 
(Okun, 1962) is used to calculate the elasticity of employment growth to eco-
nomic growth, known as Okun’s coefficient, during the pre-pandemic period 
(2003–2019). In a second step, this elasticity is used to estimate the forecast 
for 2020. The actual and the forecast changes are then compared. The diffe-
rence highlights the different response of employment to output during the 
coronavirus crisis compared to the past. This approach is similar to that used 
by the IMF (2010, 2022) to identify the drivers of cross-country variation in 
unemployment dynamics during recessions. Unlike the IMF (2010, 2022), this 
study uses a different specification of Okun’s law, focuses on employment and 
differences between groups of workers in the single country.

The study uses the employment version of Okun’s law, which relates the 
employment growth rate (Δn) to the GDP growth rate (Δy):

 ∆nt = β0 + β1 ∆ yt + εt  (1)

The basic specification is modified, as proposed by Sögner & Stiassny (2002, 
p. 1776), by including the current and lagged changes in GDP. The use of this 
specification allows taking into consideration delayed adjustment of employ-
ment to output (e.g., due to the notice period):

∆nt = β0 + β1 ∆ yt + β2 ∆ yt–1 + εt = 

 = β0 + β1 ∆
2 yt + (β1 + β2)∆ yt–1 + εt  (2)

where Δ represents the percentage change from the same quarter in the 
previous year, Δ2  represents the change in the GDP growth rate from the 
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previous quarter, the β0 is an intercept, and the β1 coefficient captures the 
short-term effect while (β1 + β2) captures the total effect of GDP changes on 
employment changes. Employment and GDP growth rates are measured as 
the change compared with the same quarter of the previous year. Model (2) 
is estimated using OLS.

A large number of studies have confirmed the existence of Okun’s law, the 
relationship between output and (un)employment. It is a useful tool for stu-
dying the impact of output on (un)employment socio-economic groups and 
how this impact changes over time because the value of Okun’s coefficient 
depends on the cost of adjusting employment to output, which can be vary, 
due to economic policy and institutional factors. This study focuses on the out-
put-employment relationship, because during the pandemic the relationship 
between output and unemployment was affected by changes in the labour 
force participation rate (see next section).2 This paper employs a basic spe-
cification of Okun’s law to analyse the differences in employment sensitivity 
across groups of workers.3 The use of this specification allows us to overco-
me the limited data availability and to analyse the effects of the pandemic in 
more detail, as some data are not available at the level of employee groups 
and on a quarterly basis.

2.2. Data

The study uses quarterly data from Statistics Poland and the Eurostat da-
tabase. Data on the real GDP growth rate (at constant prices) is sourced from 
the Macroeconomic Data Bank and Quarterly Macroeconomic Indicators of 
Statistics Poland. Data on the labour market is obtained from the Polish LFS, 
which is published by Statistics Poland and the Eurostat database. The analysis 
focuses on the changes in employment in 2020, because the methodology of 
the LFS changed in 2021, and data from 2021 onwards may not be fully com-
parable to previous years (see Statistics Poland, 2020, 2022). To ensure data 
comparability over time, the study primarily used data based on the method-
ology before 2021 for most calculations. As a result, in most cases, the analy-
sis only goes up to the fourth quarter of 2020. Table 2A in the Annex presents 
descriptive statistics for the variables used to estimate Okun’s coefficient.

 2 Examples of studies using the employment version of Okun’s law include Döpke (2001), 
Basu and Foley (2013) and Chinn et al. (2014).

 3 Many studies use the basic versions of Okun’s law. For example, Sögner & Stiassny (2002), 
Cazes et al. (2013), d’Apice (2014), Zanin (2014), Ball et al. (2017), Russnak et al. (2023).
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3. Empirical analysis

3.1. Changes in GDP and employment

The analysis starts by presenting the main developments on the Polish la-
bour market. Figure 1 shows the long-term changes in employment and GDP 
growth rates from the first quarter of 2001 to the fourth quarter of 2021. It 
shows that during the pandemic, the sharpest decline in economic growth 
coincided with a moderate decline in employment. In the second quarter of 
2020, GDP fell by 7.8% compared to the same quarter of 2019. In the follo-
wing quarters, it fell by 1.0% and 1.8%, respectively. However, the changes 
in employment are much smaller. Only in the second and third quarters of 
2020 did employment fall by 1.3% and 0.6%, respectively (or by 1.7% and 
0.8% according to the data defined for 2021). This contrasts with previous 
economic slowdowns at the turn of the century or during the global finan-
cial crisis, when employment fell more than GDP. A larger fall in output than 
in employment implies a fall in labour productivity, which in turn suggests 
that labour hoarding was an important mechanism of labour market adjust-
ment to the shock.

Figure 2 shows in more detail the changes between the first quarter of 2020 
and the fourth quarter of 2021.4 It shows that the adjustment took place main-

 4 Figure 2 consists of two panels because, as mentioned above, the LFS methodology 
changed in 2021. Panel I shows 2020 data as defined before 2021 and 2021 data as defined in 
2021, while panel II shows unified data as defined in 2021.

Figure 1. GDP and employment growth rates (in %, 2001q1–2021q4)

Note: Change is compared to the quarter of the previous year.

Source: Statistics Poland and own calculations.
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ly through changes in employment and labour force participation rate, and to 
a lesser extent through changes in unemployment. Figure 2 suggests a posi-
tive relationship between changes in GDP and employment in 2020–2021, as 
predicted by Okun’s law, and changes in the labour force participation rate. 
However, the relationship between GDP and unemployment appears to be 
weaker. The procyclical behaviour of the participation rate suggests a larger 
transition from employment to inactivity than to unemployment, and a stron-
ger impact of output on employment than on unemployment (see also Table A1 
in the Appendix). This also means that the unemployment rate only partially 
reflects the impact of the pandemic on the labour market.

Figure 2. GDP growth rate and changes in selected labour market indicators 
(in 2020–2021)

Note: Panel I in 2020 data as defined before 2021 and in 2021 data as defined in 2021; Panel II in 2020–
2021 data as defined in 2021; change compared to the same quarter of the previous year; GDP and 
employment growth rates in per cent; change in unemployment rate and labour force participation rate 

in percentage points.

Source: Statistics Poland and own calculations.
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3.2. Changes in employment across groups of workers

To examine the impact of the pandemic on different groups of workers, the 
average employment growth rates are calculated for the period between the 
second and fourth quarters of 2020, when economic growth slowed down. 
They are calculated for different age groups, genders, levels of education, wor-
king hours, employment status and types of employment contracts. Tables 
1–3 present the results, which suggest that the changes in employment were 
significantly different across groups of workers.

Young workers, especially those aged 15–24, experienced the largest falls 
in employment. While the total number of employees fell by 1.2%, the num-
ber of those aged 15–24 and 25–34 fell by 17.2% and 4.9%, respectively. 
Employees on temporary contracts were also hard hit by redundancies. The 
number of employees on permanent contracts rose by 2.8%, while the num-
ber on temporary contracts fell by 16%. Declines were common to all work-
ing age groups, but the largest falls were in the 15–24 and 24–25 age groups, 
at 22.5% and 17.9%, respectively. Note also that these groups were the only 
ones to experience a fall in permanent employment, by 9.6% and 0.2%, re-
spectively. Larger falls in employment were recorded for those working part-
time than full-time, by 3.5% and 0.2%, respectively. Again, the largest falls 
were in the 15–24 and 25–34 age groups, by 28.9% and 7.6%, respectively.

Table 1. The growth rate of employees by age, gender, and employment contract 
(in %, 2020q2–q4)

Total Males Females

Employment contract

total perma-
nent

tempo-
rary total perma-

nent
tempo-

rary total perma-
nent

tempo-
rary

Total –1.2 2.8 –16.0 –1.6 2.1 –15.9 –0.9 3.6 –16.0

15–24 –17.2 –9.6 –22.5 –13.5 –5.0 –20.2 –21.8 –16.3 –25.4

25–34 –4.9 –0.2 –17.9 –5.6 –2.4 –15.5 –4.1 2.7 –20.2

35–44 1.7 4.4 –12.3 1.6 4.0 –12.1 1.8 4.9 –12.4

45–54 2.4 5.2 –14.6 1.8 5.1 –19.0 3.1 5.3 –10.3

55–59 –1.8 0.0 –15.6 –3.1 0.1 –25.7 –0.5 –0.3 –2.8

60–64 7.1 9.1 –2.9 3.6 5.4 –7.5 14.5 17.3 2.4

65+ 11.1 13.1 6.5 14.3 17.7 6.2 6.8 7.4 5.7

Note: Date as defined before 2021; compared to the similar period of the previous year.

Source: Statistics Poland and own calculations.
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More men than women were laid off. However, women experienced gre-
ater job losses than men in the ‘at-risk’ groups. In the youngest age group, 
21.8% of women and 13.5% of men were dismissed, including 25.4% and 
20.2%, respectively, on temporary contracts. The employment of women on 
part-time contracts was reduced by 4.3%, while the employment of men on 
part-time contracts dropped by 1.8%.

Table 2. The growth rate of employed persons by age and education level 
(in %, 2020q2–q4)

Total Males Females

Level of education

prima-
ry

sec-
ondary

tertia-
ry

prima-
ry

sec-
ondary

tertia-
ry

prima-
ry

sec-
ondary

tertia-
ry

Total –2.4 –0.6 1.2 –2.0 0.8 0.0 –3.5 –2.3 2.0

15–24 –21.6 –11.1 –27.2 –24.4 –2.7 –26.0 –13.1 –21.0 –27.8

25–34 –1.5 –1.7 –6.2 1.2 –3.1 –7.7 –12.9 0.9 –5.1

35–44 –6.9 1.1 5.5 –6.0 2.8 5.8 –9.1 –1.3 5.2

45–54 –0.2 3.4 7.8 0.7 6.0 4.9 –1.7 0.9 9.8

55–64 2.7 0.1 4.9 1.7 0.5 2.3 5.2 –0.4 7.2

65+ 19.7 5.7 0.2 24.9 – –6.2 – 4.5 11.6

Note: date as defined before 2021; compared to the similar period of the previous year.

Source: Statistics Poland and own calculations.

The relationship between education and changes in employment appears 
to be ambiguous. On the one hand, those with primary and secondary edu-
cation experienced the largest falls in total employment, 2.4% and 0.6%, re-
spectively. The number of those with tertiary education increased by 1.2%. 
On the other hand, in the 15–24 and 25–34 age groups, the largest decline 
was among those with tertiary education, 27.2% and 6.2%, respectively.

Interestingly, the number of self-employed increased by 2.7%, with a par-
ticularly high increase of 21.6% among women aged 15–24, who experien-
ced sharp declines in other categories. This may indicate that the pandemic 
has forced self-employment.

The negative impact of the pandemic on the labour market was mitigated 
by government support (see Ambroziak, 2022; Dębkowska et al., 2021) and 
the widespread use of working from home (see Muster, 2022; Radziukiewicz, 
2021). This reflects two pandemic-specific changes in the structure of employ-
ment. Firstly, Figure 3 shows an unprecedented increase in the share of em-
ployees temporarily released from work. Before the pandemic, the proportion 
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of these workers increased gradually but never exceeded 8%. In 2020, howe-
ver, it reached almost 15%. Secondly, the share of people working from home 
increased significantly to almost 9% in 2020, compared with around 4.5% in 
the pre-pandemic years. These pandemic-specific changes in the structure of 
employment may help to understand why a relatively small number of wor-
kers were laid off. The limited availability of detailed data for 2020 makes it 
difficult to analyse these phenomena in depth in Poland. However, the gre-
ater impact of the pandemic on the young, those with temporary contracts, 

Table 3. The growth rate of employed persons by working time and by status 
in employment (in %, 2020q2–q4)

Total Males Females Total Males Fe-
males

Working time Status in employment

full-
-time

part-
-time

full-
-time

part-
-time

full-
-time

part-
-time self-employed

Total –0.2 –3.5 –0.3 –1.8 –0.1 –4.3 2.7 3.5 1.0

15–24 –14.9 –28.9 –12.0 –28.9 –20.2 –36.4 8.2 3.7 21.6

25–34 –3.6 –7.6 –3.9 4.9 –3.0 –12.1 1.9 2.0 1.6

35–44 0.9 7.9 0.8 26.2 1.0 2.7 –0.6 1.4 –4.4

45–54 3.3 2.8 3.4 –0.6 3.2 3.3 5.7 7.5 2.5

55–64 3.2 –6.7 2.3 –12.8 4.4 –3.0 4.1 4.5 2.8

65+ 8.5 5.7 9.3 2.9 6.2 8.8 4.0 –0.7 16.4

Note: date as defined before 2021; compared to the similar period of the previous year.

Source: Statistics Poland and own calculations.

Figure 3. Share of workers temporarily released from work obligations and 
working from home (in %)

Note: share of workers temporarily released from work obligations—quarterly data seasonally adjusted, 
after 2020 as defined in 2021; share of working from home yearly data.

Source: Eurostat, Statistics Poland, and own calculations.
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less educated and women suggests that these groups were less likely to be-
nefit from these forms of support.

3.3. Employment response to the output

This section estimates Okun’s coefficients for the pre-pandemic period 
(2003–2019) and compares actual and predicted employment growth during 
the pandemic period (2020). The pre-pandemic sample starts in 2003q1 be-
cause some of the changes in employment at the turn of the century, such 
as the sharp rise in the number of workers with temporary contracts and the 
fall in the number of workers with permanent contracts, were unlikely to be 
related to economic growth.5 The analysis is carried out separately for total 
employment (aged 15–64) and for young people (aged 15–24), who were most 
affected by the coronavirus crisis. Both groups are disaggregated by sex, edu-
cation, working hours, type of contract, and employment status.

3.3.1. Pre-pandemic employment elasticity

Tables 4 and 5 show the elasticities calculated for the pre-pandemic pe-
riod. Some interesting findings emerged from these results. They confirm that 
economic growth determines changes in total employment in the Polish eco-
nomy, but its impact varies for different groups of workers. Between the first 
quarter of 2003 and the fourth quarter of 2019, the coefficient (β1 + β2) for 
total employment is 0.48. This means that a 1% change in GDP growth was 
associated with a 0.48% change in total employment growth.

However, the elasticity of employment to business fluctuations varies be-
tween groups of employees. For total employment, the elasticities for men 
and women are similar at 0.49 and 0.48, respectively. Full-time employment, 
permanent employment, and self-employment are sensitive to output with 
elasticities of 0.55, 0.63, and 0.53, respectively. The Okun’s coefficient for 
young employees is 1.23. This is almost twice as high as for total employment. 
However, among young people, female employment is more elastic than male 
employment, with elasticities of 1.39 and 1.10, respectively. Part-time and 
permanent employment are sensitive to output, with elasticities of 1.67 and 
3.38, respectively. In both age groups, employees with primary education are 

 5 It seems that shortening the time series should result in a smaller discrepancy between 
actual and forecast employment. On the one hand, e.g., the analysis for the years 2003–2019 
gives more accurate forecasts than for the period 2001–2019. On the other hand, starting the 
analysis in 2014, e.g., after the global financial crisis and the debt crisis in Europe, leads to in-
conclusive results.
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Table 4. Okun’s coefficients for employed persons and employees aged 15–64 
(2003q1–2019q4)

Employed 
persons 

growth rates
Δ2GDP ΔGDPt–1 Constants N R2 Prob 

(F-stat)

Total  0.28  0.48*** –0.73 68 0.27 0.000

(0.18) (0.15) (0.55)

Males  0.25  0.49*** –0.73 68 0.25 0.000

(0.21) (0.15) (0.61)

Females  0.32*  0.48*** –0.73 68 0.23 0.000

(0.18) (0.17) (0.59)

Primary 
education

 0.43  1.35*** –10.17*** 68 0.28 0.000

(0.47) (0.35) (1.51)

Secondary 
education

 0.28  0.67*** –2.74*** 68 0.27 0.000

(0.28) (0.19) (0.76)

Tertiary 
education

 0.43 –0.10  6.43*** 68 0.03 0.380

(0.42) (0.27) (1.25)

Full-time  0.29  0.55*** –0.76 68 0.28 0.000

(0.22) (0.18) (0.61)

Part-time  0.41 –0.08 –1.00 68 0.02 0.597

(0.46) (0.30) (1.16)

Self-employed  0.12  0.53*** –2.49*** 68 0.19 0.001

(0.23) (0.15) (0.70)

Employees 
growth rates Δ2GDP ΔGDPt–1 Constants N R2 Prob 

(F-stat)

Total  0.36  0.58** –0.74 68 0.20 0.001

(0.26) (0.23) (0.87)

Permanent 
contract

–0.00  0.63** –1.38 68 0.15 0.005

(0.42) (0.25) (1.16)

Temporary 
contract

 1.63  0.26  3.09 68 0.03 0.422

(1.34) (0.89) (3.89)

Note: Newey-West standard errors in parentheses, statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.

Source: Eurostat, Statistics Poland, and own calculations.
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Table 5. Okun’s coefficients for employed persons and employees aged 15–24 
(2003q1–2019q4)

Employed 
persons 

growth rates
Δ2GDP ΔGDPt–1 Constants N R2 Prob 

(F-stat)

Total  0.68  1.23*** –5.83*** 68 0.21 0.001

(0.49) (0.29) (1.23)

Males  0.71  1.10*** –5.16*** 68 0.18 0.001

(0.54) (0.35) (1.27)

Females  0.69  1.39*** –6.65*** 68 0.15 0.006

(0.68) (0.35) (1.80)

Primary 
education

 1.18  1.58** –8.85*** 68 0.06 0.134

(1.50) (0.59) (2.28)

Secondary 
education

 0.40  1.17*** –5.75*** 68 0.14 0.007

(0.60) (0.37) (1.62)

Tertiary 
education

 3.23*  1.28 –0.98 68 0.06 0.136

(1.89) (1.15) (4.75)

Full-time  0.32 –0.56 –0.71 68 0.01 0.654

(1.34) (0.78) (3.28)

Part-time  0.89  1.67*** –7.07*** 68 0.26 0.000

(0.59) (0.42) (1.56)

Self-employed –2.32*  0.39 –5.01* 68 0.06 0.155

(1.34) (0.60) (2.98)

Employees 
growth rates Δ2GDP ΔGDPt–1 Constants N R2 Prob 

(F-stat)

Total  1.21**  1.63*** –6.47*** 68 0.25 0.000

(0.55) (0.42) (1.53)

Permanent 
contract

 0.50  3.38*** –14.84*** 68 0.25 0.000

(1.40) (0.89) (3.60)

Temporary 
contract

 1.83  0.61 –0.40 68 0.04 0.230

(1.20) (0.76) (3.19)    

Note: Newey-West standard errors in parentheses, statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.

Source: Eurostat, Statistics Poland, and own calculations.
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more sensitive to business fluctuations than those with secondary education 
(1.35 vs. 0.67 and 1.58 vs. 1.17).

Economic fluctuations impacted the employment of most groups before 
the pandemic. However, some groups remained unaffected by changes in out-
put. For the 15–64 age group, GDP fluctuations were statistically significant 
for 9 out of 12 subgroups. For the 15–24 age group, GDP fluctuations were 
statistically significant for 8 out of 12 subgroups. Among those aged 15–64, 
output effect was statistically insignificant for individuals with part-time and 
temporary contracts. In the 15–24 age group, output effect was statistical-
ly insignificant for the self-employed, full-time employees, and temporary 
employees. In both age groups, output had no statistically significant effect 
on employment for those with tertiary education. This suggests that factors 
other than changes in output also influence employment dynamics and are 
of different importance across groups of workers.

These finding are interesting for two reasons. Firstly, some groups of em-
ployees with atypical contracts are insensitive to economic fluctuations. 
However, some previous research (e.g., Cazes et al., 2013; IMF, 2010, 2022) 
suggests that employees with temporary contracts are more sensitive to eco-
nomic fluctuations than workers with permanent contracts. Secondly, some 
of the groups insensitive to changes in output were strongly affected by the 
pandemic. Striking examples are employees with temporary contracts, young 
people with tertiary education, and all with part-time contracts. It is likely 
that the sensitivity of these groups to economic fluctuations depends on the 
phase of the business cycle or has increased recently. On the other hand, also 
groups of workers with high elasticities, such as workers with primary educa-
tion, experienced relatively large declines in employment (see Tables 1–3).

3.3.2. Actual and predicted changes in employment

Using the estimated elasticities for the 2003–2019 samples, forecasts were 
generated to predict employment growth rates in the subsequent quarters of 
2020. Figures 4 and 5 compare the actual and predicted changes in employ-
ment, Table A3 in the Appendix presents forecast errors. The findings show 
that in 2020, the total employment response to the changes in GDP growth 
was smaller than suggested by the historical relationship. However, this re-
sponse varied across different groups of workers.

Figures 4 and 5 confirm that the response of total and youth employment 
to changes in output follows different patterns. Total employed persons and 
total employees are less responsive and more smoothed than the forecast va-
lues. For example, in the second quarter of the 2020, when economic activity 
contracted most, they fell less than forecasts. In contrast, youth employment 
fell more than predicted. These trends were similar for the most sub-groups 
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Figure 4. Actual and predicted changes in employment by gender, education, working time, employment contract, and employment 
status for aged 15–64  (in %, 2020)

Note: Changes compared to the same period in the previous year.

Source: Eurostat, Statistics Poland, and own calculations.
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Figure 5. Actual and predicted changes in employment by gender, education, working time, employment contract, and employment 
status for aged 15–24 (in %, 2020)

Note: Changes compared to the same period in the previous year.

Source: Eurostat, Statistics Poland, and own calculations.
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of workers. The graphical presentation of the data makes it possible to follow 
the dynamics of changes throughout the year. For total employed persons and 
employees, the actual changes are in many cases in line with the forecasts. 
However, youth employment continues to decline in several cases in the se-
cond half of the year, although the forecasts suggest a reversal of the nega-
tive trends. This suggests that young workers were hit harder and for longer.

Table A3 in the Appendix shows the forecast errors (Mean Error – ME and 
Root Mean Square Error – RMSE). For the 15–64 age group, most of the MEs 
are positive. For the 15–25 age group, however, most of the MEs are nega-
tive. For example, the ME is 1.31 for total employment and –4.95 for youth 
employment. A positive ME value can be interpreted as the forecast unde-
restimating the result, and a negative sign as an overestimation. A positive 
ME value suggests that the actual changes in employment are higher than 
the predicted changes. On the other hand, a negative ME value suggests that 
the actual changes in employment are below the predicted changes. These 
differences may indicate that some factors changed a long-term relationship 
between output and employment during the pandemic. In the case of the 
15–64 age group, they weakened it, while in the case of the 15–24 age gro-
up, they strengthened it.

It is beyond the scope of this paper to assess the forecasting ability of 
models based on Okun’s law. However, the analysis of the data suggests that 
forecasts for total employment are more accurate than those for youth em-
ployment. In all cases, the forecast error is smaller for total employment. For 
example, the RMSE is 1.49 for total employment and 6.53 for youth employ-
ment. Moreover, for some groups of workers, changes in output have a limi-
ted ability to predict changes in employment. This is particularly the case for 
groups of workers for which the estimated Okun’s coefficients are statistical-
ly insignificant, suggesting that employment was not sensitive to GDP fluc-
tuations. Among those aged 15–64, those with tertiary education, part-time 
and temporary contracts were characterised by high forecasting errors. For 
the group aged 15–24, the self-employed, full-time and temporary employ-
ees and those with a tertiary education were also characterised by high fo-
recasting errors.

Conclusions and discussion

The paper analyses the impact of output changes on employment for dif-
ferent groups of workers during the coronavirus pandemic in order to un-
derstand how employment adjusted to the changes in GDP and which gro-
ups were most affected by the pandemic. The study shows that economic 
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 growth impacted on employment in the Polish economy in the pre-pande-
mic and pandemic periods. The change in employment during the pandemic 
was smaller than suggested by Okun’s law, but probably relatively larger than 
the change in unemployment, as some of those laid off became economical-
ly inactive. However, the impact of output on employment was varied across 
groups of workers.

The results are in line with previous research that found a positive relation-
ship between output and employment in Poland (e.g., Ciżkowicz & Rzońca, 
2003; Czyżewski, 2002; Jadamus-Hacura & Melich-Iwanek, 2014) and diffe-
rent sensitivity across age and gender to business cycle fluctuations (Dunsch, 
2016; Hutengs & Stadtmann, 2014; Zanin 2014). While some of these studies 
suggest that the sensitivity of unemployment is higher for young men than 
for young women, this paper finds that in the case of employment sensitivi-
ty, the opposite is true. It is likely that women are less attached to the labour 
market and that more women than men become economically inactive after 
being dismissed, hence the differences in the elasticity of unemployment 
and employment.

Much of the relatively weak impact of output changes on employment can 
be explained by the anti-crisis policies aimed at protecting jobs. As mentio-
ned above, Poland, like other countries, introduced such a policy including 
typical JRS instruments, such as wage subsidies, exemptions from social se-
curity contributions and other forms of social security support to maintain 
economic activity and protect jobs. Cross-country and country case studies 
(e.g. Eurofund, 2021; IMF, 2022) have shown that these instruments weake-
ned the impact of output on employment. During the pandemic, Polish em-
ployers used labour hoarding to adjust the labour demand to the fall in out-
put. This is evidenced by the significant decline in labour productivity (output 
fell much more than employment) and changes in employment structure. On 
the one hand, there was an unprecedented increase in the number of wor-
kers temporarily exempted from work obligations. On the other hand, there 
was the significant reduction in the employment of low-skilled workers, those 
with primary education and the youngest workers, for whom re-employment 
costs are relatively low in economic recovery. However, other factors such as 
the widespread use of working from home may also have changed the rela-
tionship between the economic growth and employment.

The impact of the pandemic on employment varied between groups of 
workers, while the composition of employment changes was similar to tho-
se in other countries. The employment levels of the youngest workers, espe-
cially women, and those on part-time and temporary contracts was severely 
affected by the pandemic. Part of this heterogeneity can be explained by dif-
ferences in the responsiveness of employment to output. For example, youn-
ger workers are more responsive to output than older workers, and changes 
in their employment were also higher. This seems to reflect differences in the 



77K. Bartosik, The effect of output on employment in Poland during the COVID-19 

share of temporary workers. Typically, a relatively high proportion of young 
workers have temporary employment contracts, are less protected and are 
more likely to be laid off in a downturn than permanent workers. However, 
the results suggest that temporary employment behaves asymmetrically over 
the business cycle. It is only responsive to output during recessions, as it was 
insensitive to output in the pre-pandemic period and suffered from large cuts 
during the pandemic. Some previous studies, Cazes et al. (2013) found that 
Polish unemployment is more responsive during recessions than during reco-
veries. Nevertheless, the coronavirus crisis showed that temporary workers 
are still easily dismissed, despite the structural reforms that started in 2016, 
which strengthened their employment protection.

This indicates that policies should concentrate on groups at higher risk 
of redundancy. Specifically, efforts should aim to protect the jobs of young, 
low-paid workers and women. Additionally, these policies should offer social 
protection for these groups to reduce the risk of material deprivation during 
periods of unemployment or economic inactivity.

Further research could examine how the structural reforms have affected 
the responsiveness of employment to output. Admittedly, they did not prevent 
the decline in temporary employment during the pandemic, but the ques-
tion is how they affected employment growth during the recovery. Further 
research could also more closely examine the impact of ‘anti-crisis shields’, la-
bour hoarding and working from home on employment during the pandemic.

Appendix

Figure A1. Share of temporary workers in the total employed (in %, aged 15–64)

Source: Eurostat, and own calculations.
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Table A1. The GDP growth rate and changes in selected labour market indicators 
(in 2020 and 2021)

2020 2021

Quarter I II III IV I II III IV

GDP growth rate (in %) 2.7 –7.8 –1.0 –1.8 0.2 12.2 6.5 8.5

date as defined before 2021

Employment growth rate (in %) 0.9 –1.3 –0.6 0.5

The employment-to-population 
ratio (in percentage points)

0.5 –0.6 –0.3 0.3

Unemployment rate (in per-
centage points)

–0.8 –0.1 0.2 0.2

Labor force participation rate 
(in percentage points)

0.1 –0.7 –0.3 0.5

date as defined in 2021

Employment growth rate (in %) 0.9 –1.7 –0.8 0.4 1.3 3.4 3.1 2.8

The employment-to-population 
ratio (in percentage points)

0.5 –1.0 –0.4 0.2 1.4 2.6 2.5 2.4

Unemployment rate (in per-
centage points)

–0.8 0.0 0.2 0.3 0.8 0.3 –0.3 –0.3

Labor force participation rate 
(in percentage points)

0.0 –1.0 –0.3 0.4 2.0 2.8 2.4 2.3

Note: The change is compared to the quarter of the previous year.

Source: Statistics Poland and own calculations.
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Table A2. Descriptive statistics of the variables used (2003–2019)

Mean Median Maxi-
mum

Mini-
mum Std. Dev. N Mean Median Maxi-

mum
Mini-
mum Std. Dev. N

Employed growth 
rates aged 15–64 aged 15–24

Total 1.25 1.07 5.26 –2.55 1.57 68 –0.81 –0.25 8.21 –12.29 4.59 68

Males 1.27 0.89 5.68 –2.83 1.66 68 –0.64 –0.78 10.38 –8.80 4.41 68

Females 1.22 1.10 5.45 –2.22 1.68 68 –0.95 –0.14 9.66 –17.20 6.19 68

Primary education –4.62 –4.21 6.83 –15.10 4.39 68 –2.37 –4.48 46.65 –20.59 11.04 68

Secondary education 0.01 –0.18 4.86 –5.06 2.20 68 –0.98 –0.20 11.11 –12.25 5.26 68

Tertiary education 6.03 5.35 12.38 1.34 3.05 68 4.31 1.12 48.40 –15.44 13.95 68

Full-time 1.50 1.12 6.24 –1.95 1.77 68 –2.98 –4.14 21.71 –22.04 9.95 68

Part-time –1.32 –1.34 8.58 –11.34 3.85 68 –0.23 –1.03 12.39 –11.44 5.58 68

Self-employed –0.32 –0.03 4.12 –7.46 2.10 68 –3.44 –5.98 40.52 –24.96 11.33 68

Employees growth 
rates aged 15–64 aged 15–24

Total employees 1.66 1.31 6.96 –3.72 2.22 68 0.22 0.70 12.52 –12.37 5.58 68

Permanent contract 1.21 1.47 7.18 –5.14 2.91 68 –1.01 –4.34 23.37 –20.61 11.86 68

Temporary contract 4.18 0.87 28.91 –11.53 9.84 68 2.11 –0.76 24.60 –11.25 8.84 68

Δ2GDP 0.02 0.10 2.40 –2.40 1.02 68 0.02 0.10 2.40 –2.40 1.02 68

ΔGDPt–1 4.09 4.20 7.60 –0.30 1.78 68 4.09 4.20 7.60 –0.30 1.78 68

Source: Eurostat, Statistics Poland, and own calculations.
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Table A3. Forecast errors (in percentage points, in 2020)

Employed persons growth rate Employees growth rate

Gender Education level Working time
Status in 
employ-

ment
Contract

total males females primary second-
ary tertiary full-time part-time self-em-

ployed total perma-
nent

tempo-
rary

Aged 15–64

Mean error 1.31 1.36 1.24 6.11 2.78 –4.16 1.60 –1.40 5.84 0.62 4.95 –16.68

Root Mean 
Square Error

1.49 1.52 1.70 6.82 3.24 5.00 1.85 2.37 6.42 0.98 5.57 18.72

Aged 15–24

Mean error –4.95 –3.92 –6.33 2.65 –4.97 –9.60 –15.22 –2.54 7.72 –3.80 –16.44 14.66

Root Mean 
Square Error

6.53 4.24 10.71 17.31 5.96 26.98 24.48 3.40 16.31 6.72 19.13 16.17

Source: Eurostat, Statistics Poland, and own calculations.
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