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ABSTRACT: The aim of this article is to determine whether the increase in the minimum wage in Poland can be linked
to the decline in employment and labour force participation among the youngest age group and those with the lowest
education levels. The research was based on correlation and determination analyses between changes in employment
and economic activity rates and the relationship between minimum and average wages in cross-sections by education
and age, with additional considerations based on a panel model and other economic measures. The results indicated that
people with the lowest level of education are being replaced in the workplace by other groups; youth employment is
growing more slowly than in other age groups, with a decline in their economic activity, which may be related to the
increase in the minimum wage. This situation threatens the achievement of the SDGs; therefore, these groups should
receive support from the state.
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Introduction

Setting the minimum wage level is a significant element of a country’s socio-economic policy
(Rosinski, 2021; Oliveira, 2023). The primary reason for introducing a minimum wage is to protect
workers’ incomes when employers have a bargaining advantage. When there are few employment
offers on the labour market, employers can offer very low wages (Dube, 2019).

The International Labour Organisation (ILO) defines the minimum wage as the amount of remu-
neration that an employer is obligated to pay employees for work performed during a given period,
which cannot be reduced by a collective agreement or individual contract (ILO, 2016). Convention No.
131 (ILO, 1970) contains provisions aimed at establishing a minimum wage system that covers all
groups of wage earners (Rosinski, 2021). Currently, the ILO takes the position that minimum wages
should be based on the theory of fair wages. Therefore, it recommends that the minimum wage
should be set at 50% of the average wage (Rutkowski, 2013; Oliwkiewicz, 2018).

The inspiration for this article was the desire to examine the impact of increasing the minimum
wage in Poland on the labour market and the implementation of Sustainable Development Goals
(SDGs). The relative increase in the minimum wage (to the average wage) in Poland has been the
highest among EU countries in recent years. In the last analysed year (2024), the level of minimum
wages increased to 53.2% of the average wage, exceeding ILO recommendations. The lack of long-
term studies on the relationship between the successive increase in the minimum wage level in rela-
tion to the average wage and the effects of this process was identified as a research gap. The research
covers a long-term period (2007-2024), whereas previous studies focused on the short term (on
reaction to a one-time minimum wage increase). Particular attention was paid to the consequences
of minimum wage increases for groups of employees with the lowest human capital and young peo-
ple entering the labour market. The article answers the question of whether there have already been
negative effects of raising the minimum wage in the Polish labour market.

The article contributes to the existing literature in several ways. First, we complement theoretical
work on the importance of the minimum wage in the labour market. Second, we complement empir-
ical work using macroeconomic data to examine the relationship between minimum wage increases
and the employment rate and participation rate of the most vulnerable groups of employees in the
labour market. Previous research has focused on the short-term effect of raising the minimum wage
or the long-term effect of a single minimum wage increase. Finally, our article contributes to the
extensive and intensified policy and academic literature on the effects of a large increase in the min-
imum wage, which is important both for the Polish economy and for other economies. The article
concludes by proposing actions to mitigate the negative effects (from the perspective of the labour
market and achieving SDGs) of excessive minimum wage levels.

The article consists of a theoretical introduction with references to previous research, a method-
ological section, a research section, discussion and conclusions.

Minimum wage increases and the Sustainable Development Goals

The appropriate use of the human capital available to the economy contributes to the achieve-
ment of the SDGs, in particular: poverty reduction (SDG 1), hunger (SDG 2), improving health and
well-being (SDG 3), high-quality education (SDG 4), decent work and economic growth (SDG 8) and
reducing inequalities (SDG 10) (Danska-Borsiak, 2025). In Poland, the labour market is approaching
equilibrium, accompanied by an increase in labour force participation among the 20-64 age group, as
well as by an increase in the employment of foreigners. This situation should be conducive to achiev-
ing the eighth SDG, among others, achieving higher levels of economic productivity, full and produc-
tive employment and decent work for all women and men, including young people and persons with
disabilities, equal pay for work of equal value and reducing the proportion of youth NEET-s (not in
employment, education, or training) (Zielinski, 2024).

An increase in the minimum wage is beneficial, contributing to a reduction in wage inequality
(Oliveira, 2023). It raises the overall level of wages (Autor et al., 2016) and the income of low-skilled
workers (Gerritsen & Jacobs, 2020), not only for groups previously earning below the minimum
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wage, but also for those earning slightly above it (Neumark, Wascher, 2010; Cengiz et al., 2019; Dust-
mann et al., 2022; Strawiniski & Majchrowska, 2025). This reduces the number of “poor workers” who
need social support.

The neoclassical labour market model indicates that workers’ wages are mainly determined by
their marginal product (McCausland et al., 2020). Setting the minimum wage above the equilibrium
wage increases production costs, which, with elastic demand, leads to a decline in production and, in
turn, to a decline in labour demand (Gerritsen & Jacobs, 2020). Employers may respond to an increase
in the minimum wage by reducing employment and/or working hours, especially for low-wage work-
ers, and by attempting to replace labour with capital, which may increase unemployment (Dube,
2019). The extent of the decline in labour demand in response to an increase in the minimum wage is
therefore determined by the share of labour costs in total costs, the elasticity of demand for goods
produced, and the possibilities of replacing labour with capital (Neumark & Wascher, 2010).

An increase in the share of labour costs in total costs causes firms to raise selling prices to main-
tain profitability. This is particularly true for goods and services produced by low-skilled workers
(Neumark & Wascher, 2010). A higher minimum wage partly burdens consumers (through higher
prices) and partly reduces firm profits (Harasztosi & Lindner, 2019).

Research on the minimum wage most often concerns its impact on employment, wage levels and
structure, labour productivity, poverty levels, the size of the grey economy, and public finances
(Rosinski, 2021).

The impact of the minimum wage on employment is presented differently in the literature (Dube
etal,, 2010; Kunaschk, 2024). Most authors emphasise that it depends on the scale of changes in the
minimum wage. With a moderate increase, some companies will reduce employment, while others
will increase it (in response to rising income of workers). These two effects may offset each other,
with the result that the increase in the minimum wage will not affect the level of employment on a
macroeconomic scale (Card & Krueger, 2000). The effects of minimum wage increases vary across
different segments of the labour market, depending on the region, sector of the economy, skills, age
and abilities of the worker, and international competition (Card & Krueger, 1994; Dube et al., 2010;
Allegretto et al,, 2017; Blomer et al., 2024; Strawinski & Majchrowska, 2025).

Following an increase in the minimum wage, an increase in average labour productivity in the
economy can be expected, due to the possible loss of employment by the least qualified, their replace-
ment by more highly qualified workers, the upgrading of the skills of workers at risk of losing their
employment, the improvement of workplace equipment, and better organization of labour in condi-
tions of rising labour costs (Neumark, 2019; Gerritsen & Jacobs, 2020).

The main objective of raising the minimum wage is to reduce poverty (which is consistent with
SDG 1 and supports the implementation of the other SDGs mentioned at the beginning of this subsec-
tion) by increasing wages in the lowest income groups. A negative effect may be a decline in the
income of workers who cannot find employment at higher wages (Blomer et al., 2024).

An increase in the minimum wage may increase the size of the grey economy as a result of actions
taken by some employers who attempt to avoid rising labour costs by officially employing workers on
a part-time basis, while giving them a full workload and paying part of their wages unofficially. On the
other hand, workers who have previously been employed in the grey economy may start looking for
official employment, which counteracts the growth of the grey economy (Golnau, 2007; Cengiz et al.,
2022).

The impact of a minimum wage increase on public finances depends on the economic response,
i.e. whether positive phenomena (increase in tax and contribution revenues) or negative phenomena
(decrease in corporate income taxes, increase in the grey economy, increase in unemployment) pre-
vail (Rosinski, 2021).

Many empirical studies demonstrate that the impact of the minimum wage on employment and
unemployment is either small (Doucouliagos & Stanley, 2009; Dube et al., 2010; Belman & Wolfson,
2014; Gerritsen & Jacobs, 2020) or statistically insignificant (Cengiz et al., 2019; Cengiz et al., 2022;
Nanos, 2023). However, longer-term panel studies indicate a negative and statistically significant
reduction in low-skilled employment as a result of the minimum wage increase (Neumark & Wascher,
2010).

In the United States, where the federal minimum wage was relatively low by international stand-
ards (Allegretto et al., 2017), its impact on employment was negligible, including among teenagers
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(Card & Krueger, 1994; Allegretto et al., 2011). The total number of low-paid jobs remained at its
initial level in the five years after the increase (Cengiz et al.,, 2019). The minimum wage led to an
increase in workers’ income, a small (statistically insignificant) increase in employment, a slight
decrease in unemployment, and a slight increase in economic activity (Cengiz et al., 2022). Research
by Coviello et al. (2022) indicates that workers became more productive and less likely to be dis-
missed after the minimum wage increase, provided that they were monitored sufficiently closely.

In the United Kingdom, the increase in the minimum wage had the strongest impact at the lower
wage distribution. Some negative effects on job retention were found; however, most of them were
not statistically significant. In regions with low starting wages, the decline in employment was greater
after the minimum wage increase (Dickens et al., 2009).

The introduction of the minimum wage in Germany in 2015 significantly increased hourly wages
and had a negligible impact on total employment (employment elasticity was close to zero). The
negative effects on employment were stronger in regions with relatively low GDP growth and for
marginal workers. Employers passed on a significant portion of the increase in wage costs caused by
the minimum wage to consumers, and employment in low-wage establishments declined slightly
(Bossler & Gerner, 2020; Kunaschk, 2024; Caliendo et al., 2025).

Research in the Hungarian economy confirmed the most significant conclusions from studies in
other countries. A substantial increase in total labour costs was recorded; employment flexibility was
negative, though small; 75% of the minimum wage increase was passed on to consumers, and 25%
was borne by companies (through a decline in profits). The substitution of labour with capital was
observed. The effects of unemployment were greater in industries where it is more difficult to pass
on wage increases to consumers (Harasztosi & Lindner, 2019).

In an effort to reduce its high unemployment rate, Greece drastically reduced the minimum wages
in February 2012 by 32% for people under 25 and by 22% for everyone else. This led to an increase
in employment, which was higher among adults than among young people (Georgiadis et al., 2020).

In the Nordic countries, both trade unions and employers’ organisations oppose the establish-
ment of a single minimum wage level in the economy. In their view, cooperation between social part-
ners is sufficient to ensure an acceptable level of wages (Furaker, 2020). It should be noted that the
Nordic countries are characterised by high productivity, associated high income levels and low
income inequality (Torp & Reiersen, 2020). These countries have therefore achieved most of the
objectives for which the minimum wage is introduced in other economies. Wages and working condi-
tions are negotiated at industry and company level in order to maintain international competitive-
ness. Research in Norway indicates that in recent years there has been a weakening of trade union
power in typical low-wage industries. As a result, immigrants are much more likely to be close to the
low-wage threshold (88%) than native-born residents (15%) (Svarstad, 2024).

The optimal level of the minimum wage, allowing its beneficial effects (including the achievement
of SDGs) to outweigh its negative effects, depends on the industry, city and country (Harasztosi &
Lindner, 2019). Researchers indicate that a substantial increase in the minimum wage is likely to lead
to a decline in employment (Card & Krueger, 1994; Cengiz et al., 2019; Dube, 2019). It is difficult to
determine the optimal level of the minimum wage in advance; however, it is possible to determine
whether it has been exceeded. Symptoms of exceeding the optimal level of minimum wage include a
decrease in the economic activity of people with the lowest qualifications and without professional
experience (Rosinski, 2021).

The minimum wage in relation to the average wage has been rising significantly in Poland since
2008. Authors writing on this subject point out, on the one hand, the positive consequences of this,
and on the other, the excessive pace of growth of this ratio and the associated risks for the economy
and the labour market (Mikuta, 2015; Zelek, 2019).

A review of the literature allowed us to formulate two research hypotheses related to the prob-
lem of the optimal minimum wage level:

H1: A significant increase in the minimum wage in Poland between 2007 and 2024 contributed
to a decline in employment and economic activity among the most vulnerable groups (young people
and those with the lowest level of education.

H2: A significant increase in the minimum wage in Poland between 2007 and 2024 has resulted
in young people and those with the lowest level of education being replaced in job positions by other
groups of workers.
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Research methods

The aim of this article is to determine whether the increase in the minimum wage in Poland has
led to a decline in employment and economic activity among the youngest age group and people with
the lowest level of education. The following assumptions were made in order to achieve the
above-mentioned objective of the article:

e The research period was set from 2007 (the year after the minimum wage began to rise relative
to the average wage in Poland) to 2024.

*  The main source of data was the Eurostat database, from which data on employment by level of
education and age were obtained, including employment rates and economic activity rates, min-
imum wages in PPS (Purchasing Power Standard), the ratio of minimum wages to average wages,
as well as annual GDP growth rates, HICP inflation and labour productivity;

e With regard to the level of education, a division into three groups was used, i.e. level 0-2 (less
than primary, primary and lower secondary education), level 3-4 (upper secondary and
post-secondary non-tertiary education) and level 5-8 (tertiary education).

» Inthe case of age groups, in order to obtain comparable data (Eurostat presents tables for differ-
ent age groups in various cross-sections), the following age groups were identified: 15-24 years
(entering the labour market), 25-49 years (the group with the highest economic activity), 50-59
(pre-retirement age) and 60-64, i.e. pre-retirement age (men) and early retirement age (women).

« For the purposes of assessing the statistical significance of the relationship between changes in
employment (employment rates, economic activity) and the minimum wage (its proportion to
average wage), a correlation and determination analysis was carried out;

¢ Due to the fact that the article analyses a period of several years (including a period of high infla-
tion) during which the minimum wage in Poland was successively adjusted (Figure 1), and the
size of the labour force was also subject to significant changes, the calculations took into account
the ratio of the minimum wage to the average wage as a variable relating to the minimum wage,
and the employment rate and economic activity as variables relating to employment.
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Figure 1. Changes of Minimal Wage and relation Minimal to Average Wage in Poland in the period 2007-2024
Source: authors' work based on the Eurostat database.

¢ Inorder to determine whether changes in the minimum wage, expressed as the ratio of the min-
imum wage to the average wage are a leading and statistically significant factor in changes in
employment (employment rate) and economic activity (economic activity rate) in various
cross-sections of education level and age, a panel data model was used, which also took into
account variables such as GDP growth, HICP inflation and labour productivity.

*  Due to the specific nature of the data (only the dependent variables, i.e. the employment rate and
the economic activity rate, are two-dimensional in relation to different levels of education, while
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the independent variables, i.e. the ratio of the minimum wage to the average wage, the GDP
growth rate, HICP inflation and labour productivity, have variable values only in the time dimen-
sion), panel models were constructed using the GRETL software with the least squares method in
the fixed effects variant; in order to check whether the independent variables affect individual
panels (groups) in terms of dependent variables in the same or different ways, these models are
to be developed in two variants - the base variant, i.e. with common slopes (Pooled OLS), and
with interactions, i.e. with different slopes.

To ensure the reliability of statistical inference, standard errors clustered by time were estimated,
which allowed for the examination of heteroskedasticity and autocorrelation of the random com-
ponent within time clusters. The statistical significance of the estimated parameters was assessed
at the conventional significance levels of 1%, 5%, and 10%.

As measures of model fit, the Within R? and LSDV R? coefficients were employed. In addition, a
joint significance test of the regressors and the Welch test were conducted. to verify the homoge-
neity of the intercepts across cross-sectional units.

Results of the research

In the period 2007-2024, there were significant changes in the size and structure of employment

on the Polish labour market. From a long-term perspective, population sizes depend on natural
changes (births and deaths) and the balance of interregional and international migration (Trusko-
laski & Bugowski, 2024).

Table 1, broken down by education, contains data on changes in the number of employees,

employment rate, economic activity and its rate in 2007 and 2024.

Characteristics of employment and economic activity in Poland by level of education in 2007-2024
(in thousands of persons)

Characteristics Level 0-2 Level 3-4 Level 5-8 Level 0-8
Employment (2007) 1336 10253 3409 14997
Employment (2024) 579 8972 7220 16771
%A Employment -56.62% -12.49% 111.83% 11.84%
Employment Rate (2007) 24.90% 61.00% 82.80% 57.05%
Employment Rate (2024) 21.30% 72.00% 90.90% 72.53%
A Employment Rate -3.60% 11.00% 8.10% 15.48%
Economic Activity (2007) 1598 11429 3573 16600
Economic Activity (2024) 637 9321 7323 17281
%A Economic Activity -60.18% -18.45% 104.96% 4.10%
Economic Activity Rate (2007) 29.80% 68.00% 86.80% 63.15%
Economic Activity Rate (2024) 23.40% 74.80% 92.20% 74.73%
A Economic Activity Rate -6.40% 6.80% 5.40% 11.58%
Labour Force (2007) 5363 16807 417 26287
Labour Force (2024) 2720 12461 7943 23124
%A Labour Force -49.28% -25.86% 92.95% -12.03%

Source: Eurostat; Economy and finance; Population and social conditions; Labour market; Employment by sex, age and educa-

tional attainment level.

During the analysed period, total employment in Poland increased by 1,774,900 persons (11.8%),
with significant changes in its structure in terms of education. Employment among people with the

DOI: 10.34659/€is.2026.98.3.1339



ECONOMICS AND ENVIRONMENT 3(98) = 2026

lowest level of education gradually declined, reaching 43.4% of the 2007 level in 2024. The level of
employment among people with secondary education also fell by 12.5%. On the other hand, the num-
ber of people with higher education in employment more than doubled (by 111.8%).

Table 2, broken down by age group, contains data on changes in the number of employees,
employment rate, economic activity and its rate in 2007 and 2024.

Characteristics of employment and economic activity in Poland by age group in 2007-2024
(in thousands of persons)

Characteristics 15-24 25-49 50-59 60-64 15-64
Employment (2007) 1455 10382 2855 305 14997
Employment (2024) 1010 11212 3593 957 16771
%A Employment -30.62% 7.99% 25.87% 213.77% 11.84%
Employment Rate (2007) 25.80% 77.50% 50.80% 18.40% 56.99%
Employment Rate (2024) 28.50% 87.00% 80.30% 43.10% 72.52%
A Employment Rate 2.70% 9.50% 29.50% 24.70% 15.53%
Economic Activity (2007) 1861 11346 3096 322 16625
Economic Activity (2024) 1130 11508 3669 975 17282
%A Economic Activity -39.29% 1.43% 18.50% 203.12% 3.95%
Economic Activity Rate (2007) 33.00% 84.70% 55.10% 19.40% 63.18%
Economic Activity Rate (2024) 31.90% 89.30% 82.00% 43.90% 74.73%
A Economic Activity Rate -1.10% 4.60% 26.90% 24.50% 11.55%
Labour Force (2007) 5641 13396 5619 1658 26314
Labour Force (2024) 3543 12887 4474 2221 23125
%A Labour Force -37.19% -3.80% -20.37% 33.95% -12.12%

Source: like in Table 1.

There is a noticeable decline in the number of employed persons in the youngest age group (by
30.6% in the period 2007-2024), which is partly due to demographic processes. In the other age
groups, there was an increase in the number of employed persons. The highest increase was in the
60-64 age group (by 213.8%).

As the analysis covers a period of seventeen years, there have been changes in both the size of the
population by education level (e.g. as a result of individuals raising their level of education) and by
age group. In Poland, there is a negative balance of people entering and leaving the labour market
(Kozera-Kowalska, 2024). In the case of the youngest age group (15-24 years), its size fell by 37%
between 2007 and 2024 (to 3,724,300), and its share of the population aged 15-64 fell from 21.8% to
15.3% (Statistics Poland, n.d.).

Therefore, in order to assess the impact of the minimum wage increase on the situation of indi-
vidual groups, changes in the employment rate and economic activity rate of these groups should be
used (because they take into account the current size of individual groups). Changes in the employ-
ment rate and economic activity rate by level of education and age are presented in Figures 2-5.
Detailed data used in the figures are included in Appendices 1-2.

The increase in the minimum wage-to-average-wage ratio in 2007-2024 was accompanied by a
slight decline in the employment rate for people with an education level of 0-2 and a significant
increase in the employment rate in other groups.
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Figure 2. Employment rate in Poland by education level and changes in the minimum wage in 2007-2024

Source: Appendix 1
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wFigure 3. Employment rate in Poland by age group and changes in the minimum wage from 2007 to 2024
Source: Appendix 2

Among the selected age groups, a slight decline in the employment rate was observed for people
aged 15-24. The remaining age groups saw an increase in employment rates during the analysed
period.

The increase in the minimum wage-to-average-wage ratio was accompanied by a decline in eco-
nomic activity among people with an education level of 0-2 and a significant increase in economic
activity in other groups.
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Figure 4. Economic activity in Poland by education level and changes in the minimum wage from 2007 to 2024
Source: Appendix 1
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Figure 5. Economic activity in Poland by age group and changes in the minimum wage from 2007 to 2024
Source: Appendix 2

Similar to the employment rate, a slight decline in economic activity was observed among people
aged 15-24. The remaining age groups recorded an increase in economic activity during the analysed
period.

Verification of the hypotheses put forward in the article requires checking whether the decline in
employment and economic activity among the most vulnerable groups (young people and those with
the lowest level of education) is statistically significantly related to the increase in the minimum
wage.
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Table 3 presents the results of correlation and determination calculations between the increase
in the minimum wages (in relation to the average wage) and the labour force participation rate and
economic activity in cross-section by level of education.

Pearson correlation (r) and determination coefficients (R2) between minimum wage/average wage ratio
to employment ratio (1) and economic activity (2) structure in terms education

Minimum wage/average wage

Level 0-2 Level 3-4 Level 5-8

Employment rate by education level r -0.502171#** 0.816023*** 0.803399%*+
R? 0.252114 0.665894 0.64545

Economic activity by education level r -0.87437%* 0.842486%** 0.8485713%**
R? 0.76452 0.709782 0.719975

* correlation significant at the 0.7 level
** correlation significant at the 0.05 level
**+ correlation significant at the 0.07 level

Source: authors’ work based on Eurostat data.

The results presented in Table 3 indicate a statistically significant negative correlation between
the increase in the minimum wages/average wage ratio and employment rate of people with the
lowest level of education in Poland, although the coefficient of determination is low. In the case of
economic activity, the correlation coefficient is strong (significant at the 0.01 level), additionally sup-
ported by a high coefficient of determination. For higher levels of education, a high positive correla-
tion was observed between the increase in the minimum wages and employment rate and economic
activity. These correlations were confirmed by high coefficients of determination.

Table 4 presents the results of correlation and determination calculations between the increase
in the minimum wages (in relation to the average wage) and employment rate and economic activity
by age group.

Pearson correlation (r) and determination coefficients (R2) between minimum wage/average wage ratio
to employment ratio (1) and economic activity (2) structure in terms age

Minimum wage/average wage

15-24 25-49 50-59 60-64
Employment rate by age group r 0.44169 0.825431%*x 0.93473%** 0.88956***
R? 0.19509 0.681336 0.873721 0.791316
Economic activity by age group r -0.34618 0.78898* 0.946797%** 0.805327***
R? 0.119843 0.622489 0.895288 0.801611

* correlation significant at the 0.7 level
** correlation significant at the 0.05 level
**% correlation significant at the 0.01 level

Source: authors' work based on Eurostat data.

The results of the comparison indicate a statistically significant (at the 0.01 level) positive rela-
tionship between the increase in the minimum wages/average wage ratio and employment rate and
economic activity of all age groups except the youngest people. These correlations were confirmed by
high coefficients of determination. With regard to the youngest age group, a statistically insignificant
positive relationship between the minimum wages/average wage ratio and employment rate and a
statistically insignificant negative relationship with economic activity were observed. These correla-
tions are accompanied by low coefficients of determination.

In order to analyze in-depth the changes in the employment rate (ER) and the economic activity
rate (EAR) under the influence of changes in the minimum wage to average wage (MWAW) ratio and

10
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other economic factors (GDP growth - GDP, inflation - HICP and labor productivity - LP) with addi-
tional consideration of their (ER and EAR) differentiation due to the level of education (Level 0-2,
Level 3-4, Level 5-8) and age (15-24, 25-49, 50-59 and 60-64), four panel models with fixed effects
and different slopes were built.

Tables 5 and 6 present the panel model coefficients for the ER variable estimated in GRETL.

Table 5. Results of panel data estimation for the Employment Rate variable taking into account the
differentiation by education level - least squares method (LSM)

Model 1: Fixed Effects Estimation, using 54 observations, 3 cross-sectional data units included (Education Level - EL),
Time series length = 18 years, Dependent variable (Y): ER (Employment Rate), Standard errors clustered by 18 values of Year

coefficient standard error t-Student p-value significance

const 0.3729 0.0286 13.0400 0.0000 kK
MWAW_EL(0-2) 0.1701 0.0476 -2.3130 0.0335 **
MWAW_EL(3-4) 0.7619 0.0947 8.0420 0.0000 Hoxk
MWAW_EL(5-8) 0.6225 0.0951 6.5490 0.0000 xk
GDP_EL(0-2) 0.2110 0.1032 2.0450 0.0567 *
GDP_EL(3-4) 0.5417 0.2151 2.5180 0.0221 b
GDP_EL(5-8) 0.5040 0.1878 2.6830 0.0157 **
HICP_EL(0-2) 0.1021 0.0410 2.4930 0.0233 b
HICP_EL(3-4) 0.4473 0.0781 5.7250 0.0000 Hxk
HICP_EL(5-8) 0.3228 0.0695 4.6420 0.0002 ol
LP_EL(0-2) -0.0024 0.0009 -2.5420 0.0210 ok
LP_EL(3-4) -0.0017 0.0021 -0.7895 0.4407

LP_EL(5-8) -0.0019 0.0018 -1.0370 0.3143

LSDV R2 = 0.9982

Within R2 = 0.8609

Test on named regressors: statistics F (12, 17) = 97.56 (p-value < 0,01)

Robust test for the differentiation of the intercept in groups: statistics Welch F (2, 31,7)=0,0657 (p-value = 0.94)

* significant at the 0.1 level
** significant at the 0.05 level
*** significant at the 0.01 level

Source: authors' work in GRETL.

Table 6. Results of panel data estimation for the Employment Rate variable taking into account the
differentiation by age - least squares method (LSM)

Model 2: Fixed Effects Estimation, using 72 observations, 4 cross-sectional data units included (Age - A),
Time series length = 18 years, Dependent variable (Y): ER (Employment Rate), Standard errors clustered by 18 values of Year

coefficient standard error t-Student p-value significance
Const -0.0505 0.0609 -0.8297 0.4182
MWAW_A(15-24) 0.2538 0.0976 2.6010 0.0187 *x
MWAW_A(25-49) 0.6051 0.0702 8.6200 0.0000 ok
MWAW_A(50-59) 1.9748 0.1766 11.1800 0.0000 ook
MWAW_A(60-64) 1.8735 0.2459 7.6190 0.0000 ook
GDP_A(15-24) 0.2765 0.2504 1.1040 0.2850
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Model 2: Fixed Effects Estimation, using 72 observations, 4 cross-sectional data units included (Age - A),
Time series length = 18 years, Dependent variable (Y): ER (Employment Rate), Standard errors clustered by 18 values of Year

coefficient standard error t-Student p-value significance
GDP_A(25-49) 0.3667 0.1513 2.4250 0.0268 b
GDP_A(50-59) 0.7852 0.4106 1.9130 0.0728 *
GDP_A(60-64) 1.1176 0.4946 2.2600 0.0373 x
HICP_A(15-24) 0.0220 0.0917 0.2396 0.8135
HICP_A(25-49) 0.3774 0.0752 5.0170 0.0001 ok
HICP_A(50-59) 0.5137 0.1288 3.9880 0.0010 ok
HICP_A(60-64) 0.6485 0.1433 4.5260 0.0003 ook
LP_A(15-24) 0.0005 0.0026 0.1724 0.8652
LP_A(25-49) -0.0010 0.0014 -0.6970 0.4952
LP_A(50-59) -0.0019 0.0039 -0.4866 0.6328
LP_A(60-64) -0.0048 0.0046 -1.0480 0.3093

LSDV R?=0.9939

Within R2=0.9121

Test on named regressors: statistics F (16. 17) = 216.86 (p-value < 0.01)

Robust test for the differentiation of the intercept in groups: statistics Welch F (3, 36,2)=0,0981 (p-value = 0.97)

* significant at the 0.1 level
** significant at the 0.05 level
*** significant at the 0.01 level

Source: authors' work in GRETL.

Considering the estimation results obtained for panel models 1 and 2 (Tables 5 and 6), it can be
concluded that:

In both models, the MWAW variable (minimum wage to average wage ratio) exhibits a positive
and statistically significant effect on the Employment Rate (ER), regardless of the adopted specifica-
tion. In Model 1, the highest coefficient value occurs for education levels 3-4, while in Model 2, the
coefficient values increase with the progression to higher age categories. This difference suggests
that a more detailed segmentation of MWAW reveals a more pronounced effect of this variable, con-
firming the hypothesis of its nonlinear effect on ER.

The results for the GDP variable are qualitatively consistent, although quantitatively variable. In
Model 1, all coefficients are positive and significant (at least at the 10% level), indicating a relatively
stable effect of economic growth on ER. In Model 2, GDP becomes significant only in the middle and
upper age categories, with the strongest effects observed in the 60-65 age category. This indicates
that the impact of GDP on ER is threshold-based, which is better identified in a model with a larger
number of segments.

Inflation-related variables (HICP) in both models exhibit a positive and significant impact on ER,
with the strongest effect observed for education levels 3-4 in Model 1, while in Model 2 this impact
increases systematically with the transition to higher age categories. This comparison indicates that
a more detailed segmentation of the inflation variable allows for a better capture of the increasing
sensitivity of ER to changes in inflation.

In the case of the LP variable, the results of both models are qualitatively similar. In Model 1, a
significant, negative impact occurs only for low levels of the variable, while in Model 2 all coefficients
remain statistically insignificant. This suggests that the effect of LP on ER is unstable, and its signifi-
cance depends on the adopted specification and level of data aggregation.

Both models demonstrate a very good fit. The Within R? value increases from 0.861 in Model 1 to
0.912 in Model 2, indicating an improvement in the model’s explanatory power after expanding the
sample and applying more detailed variable segmentation.
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In both cases, tests of the joint significance of the regressors clearly confirm the correctness of
the model specifications. Tests of the intercepts’ heterogeneity show no significant differences
between cross-sectional units, indicating that the explanatory variables and their heterogeneous
slopes play a key role in explaining ER variation.

The results of the panel model estimation for the Economic Activity Rate (EAR) variable are pre-
sented in Table 7 and Table 8.

Table 7. Results of panel data estimation for the Economic Activity Rate variable taking into account the
differentiation by education level - least squares method (LSM)

Model 3: Fixed Effects Estimation, using 54 observations, 3 cross-sectional data units included (Education Level - EL),
Time series length = 18 years, Dependent variable (Y): EAR (Economic Activity Rate), Standard errors clustered by 18 values of Year

coefficient standard error t-Student p-value significance
Const 0.5460 0.0067 81.4100 0.0000 ok
MWAW_EL(0-2) -0.3370 0.0697 -4.8340 0.0002 ook
MWAW_EL(3-4) 0.4183 0.0480 8.7160 0.0000 ok
MWAW_EL(5-8) 0.3843 0.0512 75010 0.0000 ook
GDP_EL(0-2) -0.0195 0.1241 -0.1571 0.8770
GDP_EL(3-4) 0.2237 0.0804 2.7840 0.0127 *x
GDP_EL(5-8) 0.2789 0.0787 3.5420 0.0025 ook
HICP_EL(0-2) -0.0638 0.0591 -1.0790 0.2957
HICP_EL(3-4) 0.2804 0.0394 7.1240 0.0000 ook
HICP_EL(5-8) 0.1870 0.0343 5.4460 0.0000 ook
LP_EL(0-2) -0.0012 0.0012 -1.0770 0.2965
LP_EL(3-4) -0.0002 0.0007 -0.2307 0.8203
LP_EL(5-8) -0.0012 0.0008 -1.5040 0.1509

LSDV R? = 0.9995

Within R2=0.9015

Test on named regressors: statistics F (12, 17) = 214.43 (p-value < 0,01)

Robust test for the differentiation of the intercept in groups: statistics Welch F (2, 30,0)=0,0898 (p-value = 0.96)

* significant at the 0.1 level
** significant at the 0.05 level
*** significant at the 0.01 level

Source: authors' work in GRETL.
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Results of panel data estimation for the Economic Activity Rate variable taking into account the
differentiation by age - least squares method (LSM)

Model 4: Fixed Effects Estimation, using 72 observations, 4 cross-sectional data units included (Age - A),
Time series length = 18 years, Dependent variable (Y): EAR (Economic Activity Rate), Standard errors clustered by 18 values of Year

coefficient standard error t-Student p-value significance
Const 0.1064 0.0467 2.2570 0.0374 *
MWAW_A(15-24) -0.0733 0.0609 -1.2050 0.2448
MWAW_A(25-49) 0.2197 0.0359 6.1140 0.0000 ok
MWAW_A(50-59) 1.7528 0.1539 11.3900 0.0000 ook
MWAW_A(60-64) 1.8592 0.2436 7.6320 0.0000 ok
GDP_A(15-24) -0.1018 0.1049 -0.9700 0.3456
GDP_A(25-49) 0.0489 0.0593 0.8232 0.4218
GDP_A(50-59) 0.5729 0.3475 1.6490 01175
GDP_A(60-64) 1.0830 0.4915 2.2030 0.0416 *x
HICP_A(15-24) -0.17709 0.0502 -3.4060 0.0034 ook
HICP_A(25-49) 0.1847 0.0366 5.0390 0.0001 ok
HICP_A(50-59) 0.3774 0.1209 3.1220 0.0062 ok
HICP_A(60-64) 0.5942 0.1449 41010 0.0007 ok
LP_A(15-24) 0.0025 0.0011 2.1590 0.0454 *x
LP_A(25-49) 0.0003 0.0007 0.3901 0.7013
LP_A(50-59) -0.0010 0.0031 -0.3292 0.7460
LP_A(60-64) -0.0047 0.0046 -1.0220 0.3209

LSDV R2 = 0.9957

Within R2 = 0.9230

Test on named regressors: statistics F (16, 17) = 212.80 (p-value < 0,01)

Robust test for the differentiation of the intercept in groups: statistics Welch F (3, 38,8)=0,1187 (p-value =0.95)

* significant at the 0.1 level
** significant at the 0.05 level
*** significant at the 0.01 level

Source: authors' work in GRETL.

The estimation results for panel models 3 and 4 (Tables 7 and 8) allow us to draw. the following
conclusions:

The MWAW variable exhibits a consistent and strong effect in both models. In model 3, the effect
of MWAW is nonlinear: for education levels 0-2, the variable reduces the EAR, while for levels 3-4
and 5-8, it significantly increases it. In model 4, the intensity of the MWAW effect increases with
population age: in the age groups 50-59 and 60-64, the coefficient values are the highest and
highly statistically significant. Both cases indicate heterogeneity in the response of the depend-
ent variable and confirm that MWAW is a key factor influencing the level. of the studied variables.
In both models, the effect of GDP is limited to the highest levels of the variable. or the oldest age
groups. In model 3, a positive and significant effect of GDP occurs from education levels 3-4, while
in model 4, the coefficient is statistically significant only for the oldest age group. This suggests
that the impact of economic growth is selective. and manifests itself under specific structural
conditions.

The HICP variable has a significant impact in both models, but its effects are asymmetric depend-
ing on education level or age group. In model 3, the impact of HICP becomes positive and signifi-
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cant from education levels 3-4, while in model 4, the impact is negative. for the youngest groups
and increases positively with age in older groups. These results indicate that inflation affects
differently depending on population structure, increasing the EAR in older groups.

The LP variable does not play a significant role in either model. In model 3, none of the factors are
statistically significant, while in model 4, only a marginal positive impact is observed in the
youngest group. This suggests that labour productivity has a limited impact. on the variables
analysed in the study sample.

In terms of quality of model fit, both models show very high values of the coefficients of determi-
nation (Within R?: 0.902 in model 3 and 0.923 in model 4) and high joint significance of the
regressors, which confirms the validity of the adopted specification. Tests for homogeneity of the
intercept did not reveal significant differences between cross-sectional units, and the use of clus-
tered standard errors limits the influence of residual autocorrelation.

Discussion

The most important positive conclusion from the perspective of achieving the SDGs is that the
rising minimum wage and the associated increase in labour costs have not slowed down the growth
in labour demand. The main reason for this is the continued economic growth in Poland (Appendix
3), which supports the achievement of the SDGs. Rising minimum wages have allowed for an increase
in the income of the lowest earners (Mikuta, 2015; Zelek, 2019), thus contributing to a reduction in
the number of “ poor working”. In the “legal” poverty threshold (low level of income entitling to cash
benefits from the social assistance system) for households of employees, there was a decrease from
14.8% to 2.7%). In the “extreme poverty threshold” comparison, the improvement between 2007
and 2024 was much smaller - a decrease from 6.1% to 4.7% (Appendix 3).

The results of the study indicate a negative relationship between the increase in the minimum
wage/average wage and the employment rate and economic activity of people with the lowest level
of education in the long term (Neumark & Wascher, 2010). Panel studies also indicate a relationship
between the analysed indicators (employment rate and economic activity) and GDP growth and infla-
tion, but show no relationship with changes in productivity. The relationship between GDP and infla-
tion and the variables analysed rather points to a transmission mechanism via minimum wages. Ris-
ing GDP and employment make it easier for the government to raise minimum wages, and similarly,
in the case of rising inflation, the government protects the most vulnerable workers, who are most
affected by price increases, by raising the minimum wage. It is difficult to link GDP growth with diffi-
culties in maintaining employment for the least educated, as this growth should increase the chances
of employment for all groups of workers (Zieliniski, 2024). The lack of a link between changes in
employment and labour force participation rates and increases in labour productivity may be the
result of changes in the structure of the economy, i.e. the creation of new jobs in the service sector,
which is characterised by lower value added per employee.

In the analysed period, the employment rate among the least educated fell from 24.9% to 21.2%,
indicating a very low and declining level of human capital utilisation in this group, which is contrary
to the SDGs. It may suggest that the optimal minimum wage level for this group of workers has been
exceeded (Rosinski, 2021). Therefore, the first of the hypotheses put forward in the article with
regard to people with the lowest level of education has been confirmed. The other groups, broken
down by education, recorded a clear increase in employment, which confirms part of the second
hypothesis that people with the lowest level of education are being replaced in their jobs by other
groups of employees (Dube, 2019).

The cross-section by age group demonstrates a marked increase in employment rate and eco-
nomic activity among the oldest groups. The main reason for this is that the Polish labour market is
approaching equilibrium due to a gradual increase in labour demand. An additional reason may be
the awareness of a reduction in pension income relative to income from labour. In the case of the
youngest group, the increase in the minimum wage and the balancing of the labour market are accom-
panied by an increase in employment. On the one hand, this increase does not allow for a positive
verification of the hypothesis about the replacement of young people in jobs by other age groups;
however, on the other hand, its significantly lower growth compared to other groups indicates diffi-
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culties in entering the labour market. A worrying phenomenon is the decline in the economic activity
of young people, which may indicate a growing group of NEETs (non in employment, education and
training). This is happening in a situation of declining numbers and share of young people among the
working-age population. A further increase in the minimum wage may exacerbate these negative
effects on young people.

Further research should focus on an in-depth assessment of the issues raised in this article,
namely the relationship between the increase in the minimum wage and: the state of public finances,
the scale of poverty and the grey economy, also from the perspective of achieving the SDGs, taking
into account migration processes and changes in the structure of the economy. Additionally, the
research undertaken in this article will be extended to include comparisons of Poland with other
countries.

Conclusions

Despite the Polish labour market approaching equilibrium, the employment and economic activ-
ity rates of people with the lowest level of education fell between 2007 and 2024, while the employ-
ment rate of young people rose but their economic activity rate fell (Appendix 2). In conditions of
sustained economic growth, this situation may be caused by an excessive increase in the ratio of the
minimum wage to the average wage, raising employers’ expectations regarding employee qualifica-
tions. With regard to some of these groups of workers, the SDGs are therefore not being achieved.

Because the minimum wage increase had a negative impact on the least educated and young
people, these groups should receive support from the state. The following basic recommendations for
economic policy can be formulated:

In order to maintain positive effects and limit negative effects, the minimum wage should return
to 50% of the average wage, as suggested by the ILO (Rutkowski, 2013; Oliwkiewicz, 2018).

Adequate funding should be provided for adult education aimed at acquiring vocational qualifi-
cations and secondary education.

Funding for active labour market policies in the area of public works, intervention works and
paid professional internships should be increased, especially for people with the lowest level of edu-
cation, who are discouraged from looking for labour by the high minimum wages.

The specificity of minimum wage regulations in the Polish economy, which has seen the highest
rate of minimum wage growth in the EU in recent years, limits the generalisability of the results
obtained in the article. On the other hand, the article confirms earlier research and may therefore
serve as a warning about the effects of excessive increases in the minimum wage in other economies.
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WPLYW WZROSTU PLACY MINIMALNEJ W POLSCE
NA REALIZACJE CELOW ZROWNOWAZONEGO ROZWOJU

STRESZCZENIE: Celem niniejszego artykutu jest ustalenie, czy wzrost ptacy minimalnej w Polsce mozna powigzac ze
spadkiem zatrudnienia i aktywnosci zawodowej wsréd najmtodszej grupy wiekowej oraz oséb o najnizszym poziomie
wyksztatcenia. Badania oparto na analizie korelacji i determinacji miedzy zmianami wskaznikdw zatrudnienia i aktywno-
Sci zawodowej a relacjg ptacy minimalnej do przecietnej w przekrojach wedtug wyksztatcenia i wieku, z dodatkowymi
rozwazaniami opartymi na modelu panelowym i innych miarach ekonomicznych. Wyniki wskazaty, ze osoby o najnizszym
poziomie wyksztatcenia s zastepowane na rynku pracy przez inne grupy, zatrudnienie mfodziezy rosnie wolniej niz
w innych grupach wiekowych, przy spadku ich aktywno$ci zawodowej, co moze by¢ zwigzane ze wzrostem ptacy mini-
malnej. Sytuacja ta zagraza osiaggnieciu Celéw Zréwnowazonego Rozwoju, dlatego grupy te powinny otrzymac wsparcie
ze strony panstwa.

SEOWA KLUCZOWE: ptaca minimalna, aktywnos¢ zawodowa, poziom wyksztatcenia, grupy wiekowe, Cele Zréwnowa-
zonego Rozwoju
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Appendix 1. Employment rates and economic activity by education level and changes
in the minimum wage from 2007 to 2024

Vear Min. wage/ Employment rates Economic activity
SVCLINa0C Level 0-2 Level 3-4 Level 5-8 Level 0-2 Level 3-4 Level 5-8

2007 348 249 61.0 828 29.8 8.0 86.8
2008 30.1 25.6 63.3 83.7 29.3 8.4 87.0
2009 422 24.6 02.7 83.7 29.1 8.7 87.5
2010 42.0 236 61.8 82.5 289 69.1 86.8
2011 4.7 23.4 62.0 82.2 28.9 69.3 86.8
2012 435 23.3 61.7 82.1 29.3 69.4 87.0
2013 44.6 22.4 61.6 82.3 28.5 69.6 87.3
2014 453 22.7 63.0 83.9 28.2 70.1 88.1
2015 455 23.3 64.0 85.1 28.2 69.9 88.6
2016 46.3 23.0 5.7 85.9 27.0 70.6 88.8
2017 47.1 23.3 67.0 86.9 26.6 71.0 89.0
2018 46.0 23.5 68.1 81.7 26.3 7.2 89.5
2019 46.1 24.7 68.7 88.2 27.1 71.3 89.9
2020 50.5 241 68.9 88.2 26.4 n4 89.9
2021 50.1 247 70.6 90.0 27.0 73.6 91.6
2022 475 24.4 72.0 90.5 26.5 T4.7 91.6
2023 495 22.9 72.0 90.8 24.8 749 919
2024 3.2 21.2 71.8 91.0 234 74.8 922

Source: Eurostat; Economy and finance; Population and social conditions; Labour market; Monthly minimum wage as a pro-
portion of average monthly earning; Employment rates by sex, age and educational attainment level.

Appendix 2. Employment rates and economic activity by age group in the years 2007-2024

v Employment rates Economic activity
ear

15-24 25-49 50-59 60-64 15-24 25-49 50-59 60-64
2007 25.8 775 50.8 184 33.0 84.7 55.1 19.4
2008 27.3 79.9 54.1 18.9 33.1 85.0 57.6 19.6
2009 26.8 79.7 55.8 18.2 33.8 85.7 59.9 19.1
2010 26.4 79.0 57.8 19.1 34.6 86.1 62.7 20.1
2011 24.9 789 59.8 21.2 335 86.0 64.8 22.5
2012 24.7 78.5 61.5 22.6 33.6 86.2 6.7 24.1
2013 24.2 78.2 62.6 241 33.3 86.1 68.0 259
2014 25.8 79.4 64.4 26.3 33.9 86.4 69.4 27.8
2015 26.0 80.6 65.9 28.1 32.8 86.4 70.1 29.5
2016 28.4 81.3 67.7 30.5 34.5 86.0 7.1 31.8
2017 29.6 82.2 69.8 33.3 34.8 85.8 726 34.4
2018 30.9 83.1 715 33.7 35.1 86.1 735 34.7
2019 31.5 83.8 2.7 34.2 35.2 86.3 745 35.0
2020 28.5 84.1 742 37.0 320 86.5 76.0 3.7
2021 27.6 85.6 76.6 39.9 31.3 88.2 78.7 40.7
2022 28.3 86.4 778 415 31.7 88.7 79.5 422
2023 28.5 87.2 79.2 423 32.4 89.3 80.9 43.0
2024 28.0 87.1 80.2 43.1 31.9 89.3 82.0 439

Source: Eurostat; Economy and finance; Population and social conditions; Labour market; Active rates by sex, age and educa-
tional attainment level.
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Appendix 3. Real GDP growth, inflation, labour productivity and poverty rates
in the years 2007-2024

Households of employees
Changes in labour

Year Real GDP growth HICP inflation productivity* "legal” poverty extreme poverty
threshold threshold
2007 6.8 2.6 2.3 14.8 6.1
2008 5.1 42 1.0 10.5 52
2009 1.6 4.0 3.0 79 5.2
2010 39 27 6.3 7.1 5.3
2011 45 39 49 59 58
2012 2.0 37 1.7 6.9 6.2
2013 0.7 0.8 09 12.0 6.4
2014 39 0.1 18 11.9 6.5
2015 44 0.7 25 1.7 5.6
2016 3.0 0.2 2.1 11.9 39
2017 52 1.6 49 9.7 3.3
2018 6.2 12 7.1 10.5 47
2019 46 2.1 16 8.4 3.6
2020 2.0 37 -1.3 8.5 46
2021 6.9 52 12 7.1 43
2022 5.3 13.2 46 6.0 42
2023 02 10.9 08 42 6.4
2024 3.0 37 49 2.7 47

* Labour productivity per hour worked - annual data
Source: Eurostat: Real GDP growth rate, Convergence Report 2012, 2014; HICP - inflation rate; Labour productivity per hour
worked — annual data; Statistical Yearbook of the Republic of Poland, Poverty rates in households, 2008-2025.
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