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Abstract

The objective of this paper is to examine the efficiency of the public sector when it comes to la-
bor market policy (LMP) in European Union (EU) countries. The primary aim is to provide a com-
prehensive evaluation of public services connected with the LMP from the viewpoint of the effi-
ciency of public expenditure allocated for that purpose. The turning point for the European labor
market was marked by the introduction of lockdown in 2020 due to the COVID-19 pandemic.
The article’s overall aim is to evaluate the efficiency of EU labor markets before and during
the pandemic and to ascertain the extent to which the volume of public services (their financial
allocations) affects selected labor market indicators.

The efficiency of EU countries in 2019 and 2020 was evaluated by applying the Data Envelop-
ment Analysis (DEA) method. The BCC (Banker, Charnes, Cooper) model was used in this study.
The output-oriented BCC model was selected as it seems adaptable to the specifics of the LMP.
Microsoft Excel Solver was used for solving the DEA model, which is applied to working out
linear optimization models. The efficiency of public expenditure was evaluated using data from
Eurostat. A total of seven variables were used for the analysis; they comprised five variables
as inputs (government expenditure on services by selected function and two uncontrolled in-
puts represented by job vacancy rate and GDP per capita) and two variables as outputs of se-
lected labor market indicators (employment rate and unemployment rate <inverted indicator>).
The cross-country comparison was conducted in two dimensions - among individual EU coun-
tries and among a group of countries that represent different public administration traditions
(i.e., Anglo-Saxon, Continental European, South European, Scandinavian, Eastern European,
and South-Eastern European).
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The study demonstrates that even though the Southern countries achieved the worst results
in terms of labor market indicators, it is in contrast to the efficiency approach using DEA, where
countries such as Portugal and Greece achieved full efficiency for both 2019 and 2020. The ef-
ficiency approach of the LMP for 2019 and 2020 indicates that there is a very good situation
in Central and Eastern European countries. Full efficiency is also achieved by Cyprus, Malta,
Sweden and Germany. The least efficient LMP is found in Belgium.

During the pandemic, most of the analyzed groups of countries improved their efficiency scores
of public expenditure on LMP. The exceptions were groups of countries with the South European
tradition and the Scandinavian tradition, where the measure of efficiency decreased slightly. This
may demonstrate the effectiveness of the implemented public policy to counteract the negative
effects of COVID-19 on the labor market.

The value added of this paper comes from the demonstration that the proposed methodology,
using the DEA method, can be used to measure the efficiency of LMP at micro- and mezzo-levels
and to make cross-country comparisons.

Keywords: efficiency, public services, labor market policy, DEA method, EU countries,
public administration tradition

JEL: EO2, E24, )01, JO8

Introduction

Public services, provided under the labor market policy (LMP), support economic growth
by emphasizing the quality, development, and cultivation of human potential (Halaskova,
Halaskova, and Prokop 2018). From the viewpoint of theoretical approaches, the theo-
ry of state and public financing raises the question of the state’s provision of public ser-
vices (including labor market services). Adam Smith (1976) emphasized the significance
of ensuring services for the public benefit that the market is uninterested in due to their
unprofitability. Stejskal and Hajek (2015) noted that in relation to the provision of pub-
lic services, the efficiency of taxation and public expenditure is becoming a matter of in-
terest. Studies have also investigated the connection between measuring performance
and public service efficiency (Greiling 2006). However, the efficiency of public services
is very often treated as something more than a technical relationship between resourc-
es and output. It extends allocative efficiency, which is defined as the optimal combi-
nation of inputs so that the output is provided at a minimal cost (Baudnenko, Fritsch,
and Stephan 2008). This broad perspective is due to the fact that public services have mul-
tiple goals. It is much easier to set objectives for public services in terms of meeting those
goals than it is to evaluate the efficiency of resource utilization in achieving those objec-
tives. That is why the effectiveness approach is more popular when evaluating the perfor-
mance of public services. The same is true for public services provided within the LMP
(Rollnik-Sadowska 2019).

The evaluation of the EU labor markets is mainly based on the effectiveness approach,
as demonstrated by meeting certain labor market indicators over time. An illustrative
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example is the Europe 2020 strategy, which set a target to achieve an employment
rate of 75% for the working population by 2020.

The article’s overall aim is to evaluate the efficiency of EU labor markets, particular-
ly in relation to the LMP, both before and during the COVID-19 pandemic. We aim
to achieve this by conducting a comprehensive assessment of public sector services, fo-
cusing on the efficiency of allocated public resources. We also aim to find the extent
to which the volume of public services (its financial allocations) affects selected labor
market indicators. A turning point for the European labor market was the introduction
of the lockdown in 2020 due to the pandemic. To avoid a massive increase in unemploy-
ment and to protect jobs, EU countries introduced Job Retention Schemes (JRSs) or ex-
panded existing ones, using, in part, EU funds that were mobilized through the tempo-
rary Support to Mitigate Unemployment Risks in Emergency (SURE) instrument (Ando
et al. 2022).

To meet the target, the study provides empirical support for the following research
questions:

RQl: How did EU countries vary in terms of LMP efficiency before and during
the pandemic?

RQ2: Do EU countries with the same tradition of public administration have a similar
rate of efficiency of public expenditure on the LMP?

The cross-country comparison was conducted in two dimensions — among individual
EU countries and among a group of countries that represent different public adminis-
tration traditions (Anglo-Saxon, Continental European, South European, Scandinavi-
an, Eastern European, and South-Eastern).

The rest of the paper is structured as follows. The next section covers the theoretical
background to understand how efficiency is evaluated in the public sector in terms
of theory and practice in the EU. Section 3 details the research methodology and char-
acteristics of the dataset. Section 4 presents the research results. Finally, in the Discus-
sion and Conclusion sections, the results are compared with other studies and con-
clusions are drawn.

Theoretical background

Public services have often been analyzed from the viewpoint of practical questions
in relation to their provision and funding. Ensuring public services has a wider sig-
nificance, which includes guaranteeing, organizing, regulating, and partially con-
trolling and financing public services (Halaskova, Halaskova, and Prokop 2018). Pub-
lic services financing has been analyzed by many scholars in the framework of public
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finance theory, even though there is no single source or tool for the provision of fi-
nancing public services (Cullis and Jones 2009).

Public expenditure plays a significant role in financing public services, serving as a pre-
requisite for access to these services as well as their development. Numerous papers
have analyzed public expenditure, its changes and its increased efficiency. For instance,
Szarowska (2014) examined long-term and short-term relationships between govern-
ment expenditure and GDP in the EU15. Meanwhile, Agénor and Neanidis (2011) eval-
uated the relationship between public expenditure and economic growth. Many authors
(e.g., Afonso, Schuknecht, and Tanzi 2005; Schaltegger and Torgler 2006; Curristine,
Lonti, and Joumard 2007; Merickova and Stejskal 2014) have pointed to increased ef-
ficiency of public expenditure in relation to financing public goods and services. They
looked for ways to provide public resources more efficiently and accordingly proposed
measures for improvement.

Two concepts are inherent in the discourse on public expenditure: efficiency and effec-
tiveness. Public administration efficiency is a wider concept than a technical relation-
ship between resources and output or allocative efficiency, which is defined as the opti-
mal combination of inputs so that the output is provided at a minimal cost (Baudnenko,
Fritsch, and Stephan 2008). It has another dimension, which incorporates outputs in rela-
tion to values and accountability as an inherent quality of democratic governance (Man-
zoor 2014). Rutgers and van der Meer (2010) claim that two different meanings of effi-
ciency in public administration can be used: a technical term, which concerns the link
between resources and results, and a more substantive meaning, which concerns pro-
fessional actions and organization, and ensuring compliance with the execution of le-
gal rules and regulations. Rutgers and van der Meer also claim that there might even
be a conflict between the measure of efficiency and the other values, and/or it may be
impossible to establish priority among the multiple goals. Meanwhile, effectiveness is
the degree to which goals have been achieved (Rollnik-Sadowska 2019).

The evaluation of public sector and public service efficiency has also been elaborated
on at the macroeconomic level. This approach is based on the definition of the link be-
tween public sector performance and efficiency. Afonso, Schuknecht, and Tanzi (2005),
for instance, assumed that public sector performance is dependent upon improved values
of selected socioeconomic indicators. Other authors have analyzed the efficiency of pub-
lic expenditure in areas of public services in relation to macroeconomic indicators. Tka-
cheva, Afanasjeva, and Goncharenko (2017), for instance, examined public expenditure
on social support, education, and health care. They showed that once social costs begin
to outpace the GDP growth rate, there is a decrease in economic development rates.

Merickova et al. (2017) evaluated the correlation between the volume and structure
of public expenditure and socioeconomic development as represented by the Human
Development Index. They indicated that the total amount of public expenditure does not
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have a significant impact on socioeconomic development; however, public expenditure
in “productive” sectors of public services (especially education, health, and social servic-
es) has the potential to positively impact socioeconomic development. Mandl, Adriaan,
and Ilzkovitz (2008) showed that the efficiency of public services in general, and public
expenditure on education and R&D in particular, varies significantly between coun-
tries. They also illustrated the difficulties of measuring efficiency and effectiveness. Roll-
nik-Sadowska and Dabrowska (2018) studied expenditures on labor-market-policy pub-
lic and demonstrated that EU countries are diversified in those terms.

Selecting a method for measuring the efficiency of public services is challenging.
The literature distinguishes three approaches: the indicator approach, and parametric
and non-parametric methods (Rollnik-Sadowska 2019). The indicator approach con-
siders one perspective of obtaining certain outputs; hence, it does not represent the ef-
ficiency attitude but the effectiveness approach. The parametric methods require that
a production function be established. However, the multidimensional outcomes of pub-
lic services make it difficult to observe all possible combinations of input and out-
put data and to specify the mathematical form of the production function. However,
in non-parametric methods, there is no such requirement. The non-parametric ap-
proach is more flexible, as it is used in models whose structure is not established a priori
but adapted to the data (Rutkowska 2013). In the non-parametric approach, the line-
ar programming procedure is used, and the influence of a random factor on the effi-
ciency of the objects and potential measurement errors are not considered. It is im-
portant to select statistically reliable variables and construct a model that considers
both the inputs and outputs of certain public services provided by the decision-mak-
ing units. In addition, it is possible to consider environmental variables that determine
the activity of given decision-making units (Curristine, Lonti, and Joumard 2007).

A popular non-parametric method used to evaluate the efficiency of public ser-
vices is data envelopment analysis (DEA). DEA is a linear programming approach
used as a model-specialized tool to assess the efficiency, performance, and pro-
ductivity of comparable production units (homogeneous decision-making units
- DMUs) based on the size of inputs and outputs. It is based on technical efficien-
cy, defined as the ability to optimize the use of resources by maximizing the out-
puts achieved at a given level of inputs (outputs-oriented efficiency) or minimizing
expenditures with a certain amount of outputs (input-oriented efficiency) (Roll-
nik-Sadowska 2019). The DEA method has been used in various applications to as-
sess the environmental performance of units of different scales, i.e., regions, coun-
tries, provinces, sectors, and firms (Chodakowska and Nazarko 2017). For example,
Dutu and Sicari (2016) used DEA to assess the efficiency of welfare spending using
a sample of OECD countries around the year 2012, focusing on health care, sec-
ondary education, and general public services. Cichowicz et al. (2021) implemented
a two-stage DEA to measure the efficiency of public employment services in a Polish
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voivodship. The DEA method has also been used on a macro level for country evalua-
tions, allowing for a cross-national comparison (Zaim and Taskin 2000; Fére, Gross-
kopf, and Hernandez-Sancho 2004; Zhou, Poh, and Ang 2007; Lozano and Gutiér-
rez 2008; Zhou, Ang, and Wang 2012; Li and Wang 2014 or Chodakowska and
Nazarko 2017).

Research methodology

We evaluated the efficiency of EU countries in 2019 and 2020 by applying the DEA meth-
od. A DMU (in this case, an EU country) is efficient when it lies on the border of its
productivity capabilities (efficiency frontier), which means that the country makes ef-
fective use of its inputs, transforming them into required outputs (Halaskova, Halask-
ova, and Prokop 2018). The model can be built on the assumption of constant returns
to scale, when one unit of input generates one unit of output (CCR model proposed by
Charnes, Cooper and Rhodes). It is appropriate when all DM Us operate on an optimal
scale (Huguenin 2012). The rather unrealistic condition is solved by introducing varia-
ble returns to scale (VRS) that consider all types of returns, i.e., increasing, constant, or
decreasing, and assuming that DMUs do not operate on an optimal scale (BCC model
proposed by Banker, Charnes, and Cooper) (Halaskova, Halaskova, and Prokop 2018).
The BCC model (1) was therefore used in this study.

Moreover, the output-oriented model was selected as it is adaptable to the unique con-
ditions of the LMP. The weighted sums of outputs are maximized, holding inputs
constant. In the input-oriented model, the weighted sums of inputs are minimized,
holding outputs constant (Huguenin 2012). In contrast to the input-oriented DEA
models, the output-oriented models try to increase outputs proportionally while keep-
ing the existing inputs unchanged (Toloo, Keshavarz, and Hatami-Marbini 2021).

For the modeling, we considered a set of n DMUsj (j =1, ..., n), each consuming m ex-
penditures (inputs) X, (xlj, oo xmj) to produce s results (outputs) Y, (ylj, oo ysj). The out-
put-oriented DEA-BCC model can be defined as:

max[z:u,y,O + vo] (1)

r=1

subject to
Zvl.xl.o =1
i=l
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i:uryrj _zm:‘}ixij +v,<0, j=1,...,n
r=1 i=1

v, free

In the model, xij represents the amount of input i of the DMU j; yrj represents the amount
of output r of DMU j; xi represents the amount of input i of the DMU; yr, represents
the amount of output r of the DMU; vi represents the weight of input i for the DMU; ur
represents the weight of output r for the DMU; v, represents the scale factor; s represents
the number of outputs analyzed; m represents the number of inputs analyzed; and # rep-
resents the number of DMUs analyzed (in this case, EU countries).

Microsoft Excel Solver was used to solve the DEA model (Proudlove 2000; Wang
2017), which was applied to solve the linear optimization models. The Excel DEA

model was formulated as a spreadsheet model and needs to be solved by running Ex-
cel Solver for each DMU (Jablonsky 2008; Zhu 2014).

In this study, the efficiency of public expenditure was evaluated using data from Eu-
rostat. A total of seven variables were used for analysis. It comprised five variables
as inputs (government expenditure on services by selected function and two uncon-
trolled inputs represented by job vacancy rate and GDP per capita) and two variables
as outputs of the selected labor market indicators.

The following indicators were included as the input data:

I1: Expenditure on labor market services as a percentage of GDP;

I2: Expenditure on total LMP measures (categories 2-7) as a percentage of GDP;
I3: Expenditure on total LMP supports (categories 8-9) as a percentage of GDP;
UI1: Job vacancy rate;

UI2: GDP per capita in purchasing power standard (PPS).

Two variables were involved in the model as outputs:

Ol: Employment rate;

O2: Unemployment rate (inverted indicator).

The set of data above is essential to assess the effectiveness and efficiency of the LMP.
The expenditure on the LMP is often selected for effectiveness and efficiency analysis
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at mezzo- and macro-levels (Baker et al. 2005; Rollnik-Sadowska, Dgbrowska 2018).
Meanwhile, the employment rate and the unemployment rate are the most popu-
lar measures to evaluate LMP outputs on a macro-scale (Escudero 2018; Dmytrow
and Bieszk-Stolorz 2021; Hohlova and Rivza 2022). Two variables were selected
as uncontrolled inputs: job vacancy rate and GDP per capita in PPS. They are
strongly rooted in economic theory in terms of their direct influence on unem-
ployment and indirect influence on employment. The link between the job vacan-
cy rate and the unemployment rate, known as the Beveridge curve, is widely de-
scribed in the literature (e.g., Saglam and Gunalp 2012; Christl 2020). Meanwhile,
Okun’s law presents the relationship between unemployment and GDP. It suggests
that there is a negative relationship between movements of the unemployment rate
and real GDP (Okun 1962; Pizzo 2020; Rollnik-Sadowska and Jarocka 2021).

The data analysis was conducted for two years — 2019 and 2020 - to identify the influ-
ence of the COVID-19 pandemic on the labor market efficiency of EU countries. We se-
lected 2019 for the analysis as it represents a before-pandemic year; 2020 was selected as
it was the beginning of the COVID-19 pandemic in the EU, and this was the last year
when all data for the analyzed variables were available.

Research results

By using the effectiveness approach, the EU labor market situation can be analyzed
from the perspective of labor market indicators, with the most common being the em-
ployment rate and the unemployment rate. Regarding the employment rate and meet-
ing the target of the Europe 2020 strategy, the Netherlands and Sweden had the high-
est indicators (over 80%) both in 2019 and 2020, undoubtedly influenced by widespread
labor market flexibility in those countries (see Figure 1). Denmark, Lithuania, Latvia
and Finland also met the target employment rate in both years. Meanwhile, in 2019, be-
fore they implemented restrictions connected with the COVID-19 lockdowns, Germa-
ny, Czechia and Estonia achieved very high employment rate levels (over 80%). In 2019,
Austria, Slovenia and Portugal achieved an employment rate of 75%. In 2020, most EU
countries observed a drop in the employment rate (the most severe was in Romania, by
5.7 p.p.). However, in Slovakia, the Netherlands, Malta, Croatia, and Hungary, slight
growths were noted in 2020 compared to 2019. The lowest level for both years was reg-
istered in Greece and Italy.

The lowest unemployment rates in 2019 and 2020 were registered in Czechia, Poland,
Germany, and the Netherlands (see Figure 2). The Czech model of economic develop-
ment is strongly based on cooperation with Germany (Krpec and Hodulak 2018) and is
supported by the fact that Czechia is outside the eurozone. Poland, as the biggest CEE
economy, has been a great beneficiary of EU funds and has seen significant economic
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growth. It saw the greatest drops in the unemployment rate after joining the EU

compared to other CEE members of the EU (Rollnik-Sadowska and Jarocka, 2021).
Germany manifests a strong corporate model economy with a significant labor

demand and an effective educational system that prevents structural unemployment
(Schels and Wohrer 2022). While the Netherlands, as mentioned above, has a flexible
and inclusive labormarket (Yu 2023), it was Greece and Spain that were the leaders
regarding the unemployment rate level.
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Figure 1. Employment rate in EU countries, 2019 and 2020 (%)
Source: Eurostat (2024a).

In 2020, most EU countries saw an increase in the unemployment indicator as a re-
sult of the lockdown measures, with many workers who lost their jobs unable to seek
work owing to mobility restrictions. However, although the indicator grew, it was not
significant, and some countries (Italy, France, Poland) recorded a drop in the unem-
ployment rate. Job retention schemes averted potential redundancies and replaced
them with temporary layofts and reductions in working hours. Moreover, the work-
ers who lost their jobs and were unable to seek work owing to mobility restrictions
were not considered unemployed under the conventional measure of unemployment
(Gémez and Montero 2020).

The above-mentioned results of the analysis of the labor market represent the effec-
tiveness approach as it relates to the achieved outputs on the labor market (in terms
of employment and the unemployed). The efficiency approach requires a simulta-
neous consideration of both inputs and outputs. The implementation of the prima-
ry research objective, which examined the efficiency of the public sector regarding
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the LMP in individual EU countries, was ensured by the use of the DEA method.
Five variables were included in the basic model, and additionally, for comparison,
two environmental variables were considered (see Figure 3).
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Figure 2. Unemployment rate in EU countries, 2019 and 2020 (%)
Source: Eurostat (2024b).

As mentioned above, to evaluate the LMP in the EU, the study incorporated the BCC out-
put-oriented model. The model provides information on how much, on average, the outputs
could be increased in order for a given country to become efficient with the same amount

of inputs.

Ul1: job vacancy rate  Ul2: GDP per capita

11: labour market serviceg

12: total LMP measures P rO Ce SSeS

13: total LMP supports

O1: employment rate

v

A

02: unemployment rate

v

v

o )

Figure 3. Model of the technical efficiency of EU labor market policies

Source: own study based on Rollnik-Sadowska (2019).
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The calculations of technical efficiency were made for two years, 2019 and 2020. They
consider four models due to the adopted environmental variables (U1 or U2). The first
model only includes the job vacancy rate (Ul), the second considers GDP per capita (U2),
the third covers the option with both environmental variables, while the fourth does not
include any of the uncontrolled variables.

The results of the output-oriented VRS model are shown in Table 1. Efficient countries
reached an efficiency rate of 1. Countries that did not reach 1 were not considered effi-
cient (a rate lower than 1 means the country is less efficient).

Table 1. Technical efficiency of EU labor markets in 2019 and 2020

Country 2013 Ivith 2013 ;Nith 23;9; V\llJltzh W?&ti t 2028 1\-Nith 2028 ;Nith 235(; v;r;;h w2|t(:120(:1 t

U1 or U2 U1 or U2

Czechia |1 1 1 1 1 1 1 1

Greece 1 1 1 1 1 1 1 1

Cyprus 1 1 1 1 1 1 1 1

Malta 1 1 1 1 1 1 1 1

Romania |1 1 1 1 1 1 1 1

Sweden |1 1 1 1 1 1 1 1

Bulgaria |1 1 1 1 1 1 1 0.994 528

Lithuania |1 1 1 1 1 0.812358 | 1 0.708772

Germany |1 1 1 1 1 0.668522 | 1 0.581308

Portugal |1 1 1 0.873078 | 1 0.787200 | 1 0.347752

Estonia 1 1 1 0.777778 | 1 1 1 0.651016

Poland 1 0.969299 | 1 0.577339 | 1 1 1 1

Spain 1 0.582418 | 1 0.139831 | 0.899371 | 0.601648 | 0.899371 | 0.138969

Latvia 0.991160 | 1 1 0.991160 | 1 1 1 1

Ireland 0.973937 | 0.89238 | 0.973937 | 0.89238 |1 1 1 1

Hungary |0.92813 |0.959738 | 0.972314 | 0.871363 |1 1 1 1

Nether- | 0.879429 | 0.691039 | 0.879429 | 0.629630 | 1 1 1 1

lands

Slovakia | 0.860717 | 0.832985 | 0.860717 | 0.625055 | 1 0.950813 | 1 0.884802

Slovenia | 0.845113 | 0.806322 | 0.882861 | 0.744459 | 1 0.849097 | 1 0.695964

Italy 0.776471 | 0.776471 | 0.776471 | 0.776471 | 0.717895 | 0.700477 | 0.724544 | 0.623051

Denmark | 0.748209 | 0.566786 | 0.748209 | 0.216216 | 0.724992 | 0.586 630 | 0.724992 | 0.259 205

Croatia 0.656085 | 0.910959 | 0.910959 | 0.319209 | 0.640717 | 0.943091 | 0.998406 | 0.315653
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Country 2013 ;vith 2013 ;Nith 23:9:& vstzh w?t(:lloi t 2028 1\-Nith 2028 ;Nith 2359& v'\:;;h w2|t(:120?1 t

U1 or U2 U1 or U2

France 0.637199 | 0.5 0.637199 | 0.086569 | 0.578506 | 0.593939 | 0.670089 | 0.135233

Finland 0.550487 | 0.614234 | 0.634570 | 0.365959 | 0.654485 | 0.584098 | 0.654495 | 0.318892

Luxem- 0.548018 | 0.300428 | 0.548018 | 0.300428 | 0.61434 |0.38196 | 0.614348 | 0.381965

bourg

Austria 0.423427 | 0.508514 | 0.508514 | 0.263672 | 0.473592 | 0.525014 | 0.565517 | 0.208090

Belgium | 0.261593 | 0.449153 | 0.449153 | 0.057 642 | 0.314812 | 0.539195 | 0.556366 | 0.126 190

Source: own study using Microsoft Excel Solver.

In 2019, the fully efficient countries in terms of transforming LMP expenditures
into a high employment rate and a low unemployment rate, including both environ-
mental variables, were Czechia, Greece, Cyprus, Malta, Romania, Sweden, Bulgaria,
Lithuania, Germany, Portugal, Estonia, Spain and Latvia.

In 2020, Spain left the group of fully efficient EU countries, along with Ireland, the Neth-
erlands, Hungary, Slovakia and Slovenia.

The lowest efficiency for both analyzed years was observed in Belgium, Austria, Luxem-
bourg, Finland and France.

It is noticeable that the inclusion of uncontrolled variables in the model improved the ef-
ficiency of labor market expenditures for all EU countries, both in 2019 and 2020. With
the exception of Spain, Italy, and Denmark, the efficiency of the EU labor markets in-
creased in 2020 compared to 2019.

The EU countries can also be compared in terms of the efficiency of public expend-
iture on LMP, including their public administration tradition. This part of the anal-
ysis was connected with research question RQ2: Do EU countries with the same tra-
dition of public administration have a similar rate of efficiency of public expenditure
on the LMP? According to Demmke (2008), EU countries can be assigned to six
different models of public administration and human resource management tradi-
tions. Table 2 compares the EU states by the efficiency of public expenditures on LMP
in 2019 and 2020.

Based on the data in Table 2, countries with the Eastern European tradition (Czechia,
Hungary, Slovakia, Poland, Lithuania, Latvia) and South-Eastern tradition (Bulgaria, Ro-
mania, Croatia) are the most homogeneity in terms of efficiency, both in 2019 and 2020.
The other groups were more diverse. Some countries with the Continental European
tradition (especially Belgium, but also Luxembourg, France, and Austria) had lower
efficiency than others (i.e., Germany, the Netherlands and Slovenia). Within the South
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European tradition, Italy had lower efficiency than the other countries (Greece, Por-
tugal, Spain and Cyprus). Of the countries with the Scandinavian tradition, Finland
and Denmark had lower efficiency than Sweden and Estonia. Therefore, the results
did not corroborate research question RQ2 that there is a similarity in the efficiency
of LMP expenditure in terms of the public administration tradition.

Table 2. A comparison of EU countries by the efficiency of public expenditure
on LMP and public administration tradition in 2019 and 2020

Tradition of Public
Administration

Efficiency 2019 Average 2019 Efficiency 2020 Average 2020

Anglo-Saxon tradition IE (0.9973) 0.9973 IE (1) 1
Continental European AT (0.5085) 0.7007 AT (0.5655) 0.7723
tradition FR (0.6372) FR (0.6701)
DE (1) DE(1)
BE (0.4492) BE (0.5564)
LU (0.5480) LU (0.6143)
NL (0.8794) NL (1)
S1(0.8829) Sl (1)
Mediterranean/South EL (1) 0.9553 EL (1) 0.9248
European tradition IT (0.7765) IT (0.7245)
PT (1) PT (1)
ES (1) ES (0.8994)
CY (1) CY (1)
Scandinavian tradition DK (0.7482) 0.8457 DK (0.7250) 0.8449
F1 (0.6346) F1 (0.6545)
SE (1) SE (1)
EE (1) EE (1)
Eastern European tradition CZ (1) 0.9722 CZ (1) 1
HU (0.9723) HU (1)
SK (0.8607) SK (1)
PL (1) PL (1)
LT (1) LT (1)
LV (1) LV (1)
South-Eastern tradition BG (1) 0.9703 BG (1) 0.9995
RO (1) RO (1)
HR (0.9110) HR (0.9984)

Source: own study based on Halaskova, Halaskova, and Prokop (2018).

In 2019, the highest efficiency of LMP expenditure was found in Ireland (which rep-
resents the Anglo-Saxon tradition), as well as countries with the Eastern European
and South-Eastern traditions. The lowest efficiency was achieved by countries with
the Continental European and Scandinavian traditions.

125



Ewa Rollnik-Sadowska, Vaida Bartkuté-Norkiniené

In 2020, full efficiency was observed in Ireland (Anglo-Saxon tradition) and countries
with the Eastern-European tradition. High efficiency was also reported for countries that
followed the South-Eastern tradition, due to the improved efficiency of Croatia. A low
level of efficiency was noticed for countries with the Continental European tradition,
mainly due to Belgium and Austria’s poor scores.

In 2020, during the lockdown caused by the COVID-19 pandemic, most groups
of countries improved their scores on the efficiency of public expenditure on LMP.
The exceptions were countries with the South European tradition and the Scandina-
vian tradition, where the measures of efficiency decreased slightly.

Discussion

Kluve and Schmidt developed a macro perspective of cross-country comparison of la-
bor market policies, focusing on the effectiveness of European active labor market pro-
grams (Kluve 2010). The approach was later popularized in the literature and social poli-
cy practice. However, although the macro perspective of the efliciency approach in terms
of the LMP is not very complex, it is not very popular in the literature, and is mainly
used in regression analysis. The results demonstrate that unemployment is positively as-
sociated with generous unemployment benefits, a high tax wedge, and high union cov-
erage. It is negatively associated with active labor market policies (ALMPs) and highly
co-ordinated bargaining (Arpaia and Mourre 2009).

Mourre (2006) focused on the impact of labor market institutions on employment
growth. He claimed relevant institutional factors likely to contribute to rising aggregate
employment in the euro area include strong development of part-time jobs, lower labor
tax rates and, more tentatively, less stringent employment protection legislation, as well
as greater subsidies to private employment.

Fialova and Schneider (2008) confirmed that high taxes increase unemployment, while
active labor market policies tend to reduce it in the EU. More stringent employment
protection and higher taxes reduce the participation rate and the employment rate.
Moreover, there seems to be a difference in the institutional effects between the “old”
and “new” EU member states.

The World Economic Forum assesses macro labor market efficiency using ten indica-
tors, which include cooperation in labor-employer relations, flexibility of wage deter-
mination, hiring and firing practices, redundancy costs (weeks of salary), the effect
of taxation on incentives to work, pay and productivity, reliance on professional man-
agement, country capacity to retain talent, country capacity to attract talent, and female
participation in the labor force (ratio to men) (Schwab and Xavier 2017).
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The literature contains examples of research on the efficiency of the LMP using
the non-parametric DEA method. It is often used to analyze the efficiency of public
institutions (Cooper, Seiford, and Tone 2007; Behrenz, Delander, and Mansson 2013).
However, the use of DEA for LMP is connected with micro- or mezzo-dimensions; it
is not commonly used on the macro-scale. The efficiency analysis is used to evaluate
public employment services (PES) (Rollnik-Sadowska 2019; Cichowicz et al. 2021).

Conclusion

The literature emphasizes the significant importance of identifying general principles
to achieve efficient policy design at both micro- and macro-levels (Arpaia and Mourre
2009). The efficiency approach for evaluating LMP on a macro-scale is not popular
in the literature, and the effectiveness approach is used instead. However, the effective-
ness approach, represented by labor market indicator analysis, identifies only the out-
comes of the LMP policy. It does not include the expenditure required for countries
to conduct the policy. The effectiveness approach also does not make it possible to in-
clude environmental variables, which have an influence on achieving the LMP outputs
while disposing of a certain level of inputs. Based on the effectiveness approach, South-
ern countries achieved the worst results. This is in contrast to the efficiency approach us-
ing DEA, where countries such as Portugal and Greece achieved full efficiency for both
2019 and 2020. Moreover, in Greece — in terms of the effectiveness approach - the labor
market situation is worse than in Italy or Spain, which is different when the efficiency
approach is included, allowing Greece to achieve better results than its neighbors.

The efliciency approach of LMP for 2019 and 2020 indicates that Central and Eastern
European countries, such as Czechia, Poland, Romania, Bulgaria, Lithuania, Estonia,
and Latvia, find themselves in a very good situation. Full efficiency was also achieved by
Cyprus, Malta, Sweden, and Germany. The worst situation was observed in Belgium.

Countries that follow the Eastern European tradition (Czechia, Hungary, Slovakia, Po-
land, Lithuania, Latvia) and the South-Eastern tradition (Bulgaria, Romania and Croa-
tia) achieved similar levels of efficiency of LMP in both 2019 and 2020. The other groups
of public administration traditions were more diverse.

During the COVID-19 pandemic, most of the groups of countries improved their
scores on the efficiency of public expenditure on LMP. The exceptions were groups
of countries with the South European tradition and the Scandinavian tradition, where
the measure of efficiency decreased slightly. This may prove the eftfectiveness of the im-
plemented public policy to counteract the negative effects of COVID-19 on the labor
market.
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The added value of this paper comes from the demonstration that the proposed methodo-
logy, using the DEA method, can be used to measure LMP efficiency at the micro- and
mezzo- levels and to conduct cross-country comparisons. A limitation of the study is that
for efficiency evaluation, only two indicators — labor demand determinants, such as job
vacancy rate and GDP per capita — were included as environmental variables. The liter-
ature also mentions other institutions that can influence the transformation of labor
market inputs into outputs. They include unemployment benefits (both in terms of levels
and duration) and Employment Protection Legislation (EPL), which protects the labor
force from income volatility (Bertola 2004; Bertola and Keoniger 2004). Some scholars
have noted difficulties using standard DEA models in the presence of input ratios and/or
output ratios, which can also be treated as a limitation (Emrouznejad and Amin 2009).
Additionally, econometric estimations that use macro indicators of labor market institu-
tions tend not to be robust, as there is a degree of measurement error in the variables
usually available to proxy policy-induced changes. Furthermore, different specifications
and methodologies are employed among countries, further complicating the analysis
(Arpaia and Mourre 2009).
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Efektywnosc polityk rynku pracy w krajach UE

Celem niniejszego artykutu jest zbadanie efektywnosci sektora publicznego w zakresie polityki
rynku pracy w krajach UE. Dokonano kompleksowej oceny ustug publicznych zwigzanych z poli-
tyka rynku pracy z punktu widzenia efektywnosci wydatkowania srodkéw publicznych na ten cel.
Punktem zwrotnym dla europejskiego rynku pracy byto wprowadzenie lockdownu w 2020 roku
w zwigzku z pandemig COVID-19. Dlatego tez oceny efektywnosci rynkow pracy UE dokonano
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przed i podczas pandemii oraz ustalono, w jakim stopniu wielko$¢ ustug publicznych (ich alokacje
finansowe) wptywaja na wybrane wskazniki rynku pracy.

Do oceny efektywnosci krajow UE w latach 2019 i 2020 wykorzystano metode Data Envelop-
ment Analysis (DEA). W badaniu zastosowano model BCC (Banker, Charnes, Cooper). Ponadto
wybrano zorientowany na wyniki model BCC, ktory wydaje sie dostosowany do specyfiki polityki
rynku pracy. Wykorzystano program Microsoft Excel Solver, stuzacy do opracowywania linio-
wych modeli optymalizacyjnych. Efektywnosé wydatkéw publicznych oceniono na podstawie
danych z bazy Eurostat. Do analizy wykorzystano tacznie siedem zmiennych, w tym piec okresla-
jacych naktady (wydatki sektora publicznego na ustugi rynku pracy wedtug wybranej funkcji oraz
dwie zmienne okreslajace naktady niekontrolowane reprezentowane przez wskaznik wolnych
miejsc pracy i PKB per capita), a takze dwie zmienne wskazujgce na wyniki w postaci wybranych
miernikow rynku pracy (wskaznik zatrudnienia i stopa bezrobocia - wskaznik odwrécony). Po-
rownanie przekrojowe przeprowadzono w dwdch wymiarach - wsrdd poszczegdlnych krajow UE
oraz wsrdd grup krajéw reprezentujacych rézne tradycje administracji publicznej (tradycja an-
glosaska, tradycja Europy kontynentalnej, tradycja Europy Potudniowej, tradycja skandynawska,
tradycja Europy Wschodniej i tradycja Europy Potudniowo-Wschodniej).

Badanie wskazuje, ze pomimo osiggania przez kraje Europy Potudniowej najgorszych miernikéw
rynku pracy, w podejsciu efektywnosciowym z wykorzystaniem metody DEA takie kraje jak Por-
tugalia i Grecja osiggnety petng efektywnos$¢ zaréwno w 2019, jak i 2020 roku. Podejscie efek-
tywnosciowe polityki rynku pracy dla 2019 i 2020 roku wskazuje réwniez na bardzo korzystng
sytuacje w przypadku krajéw Europy Srodkowo-Wschodniej. Petng efektywnosc¢ osiagnety takze
Cypr, Malta, Szwecja i Niemcy. Najgorsza sytuacja pod wzgledem efektywnosci polityki rynku
pracy wystepuje w Belgii.

W trakcie pandemii wiekszos¢ analizowanych grup krajow poprawita swoje wyniki w zakresie
efektywnosci wydatkéw publicznych na polityke rynku pracy. Wyjatkiem byty grupy krajéow
o tradycji Europy Potudniowej i skandynawskiej, gdzie miara efektywnosci nieznacznie spadta.
Moze to $wiadczy¢ o skutecznosci prowadzonej polityki publicznej w zakresie zwalczania nega-
tywnych skutkéw COVID-19 na rynku pracy.

Warto$¢ dodang tego artykutu stanowi zaproponowanie metodyki z wykorzystaniem metody
DEA, ktéra moze by¢ uzywana do pomiaru efektywnosci polityki rynku pracy nie tylko na pozio-
mie mikro i mezo, ale takze do poréwnan pomiedzy krajami.

Stowa kluczowe: efektywnosé, ustugi publiczne, polityka rynku pracy, metoda DEA, kraje UE,
tradycja administracji publicznej
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