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Abstract: Over the past 40 years, the service sector has become the dominant area of market economies.
The public sector and services financed from public financing represent a specific group within the
services sector. This paper aims to evaluate the efficiency of EU countries and find the extent to
which the volume of public services (and the respective financial allocations) can have an impact
on selected economic indicators. To this end, the efficiency of public expenditure in five areas of
public services (general public services; health; education; social protection; and recreation, culture,
and religion) in 2009 and 2016 was evaluated in relation to selected economic indicators (GDP per
capita and employment in services). In addition, the efficiency of public expenditure in EU countries
was evaluated in relation to the size of the public sector and traditions of public administration.
For cross-country analyses within the 27 European countries, data envelopment analysis and the
input-oriented variable returns to scale (VRS) model were applied. The results demonstrated that
in 2009, 13 out of 27 countries were efficient as opposed to 2016, where only seven countries were
efficient. In countries with bigger size of public sector, the efficiency of public expenditure on services
was not established. However, there was a similarity in the efficiency of public expenditure on
services between groups of EU countries regarding the tradition of public administration.

Keywords: public services; public expenditure; efficiency; data envelopment analysis; EU countries;
economic indicators

1. Introduction

Services currently represent a dynamically developing area of national economies. Over the past
40 years, the tertiary sector (service sector) has become a dominant sphere of market economies, and the
growing role of services has also had a positive impact on the employment rate in services [1,2]. It must
be noted, however, that certain types of services are excluded from the tertiary sector. Services that do
not serve private economic processes and individual needs of the population (financial administration,
public administration, judicature, police, etc.) belong, according to Benco et al. [3] or Stiglitz and
Rosengard [4], to the quaternary sector. Meanwhile, services that render the economic growth more
dynamic with an emphasis on quality, development, and cultivation of human potential (education,
culture, health, etc.) are part of the quinary sector. The public sector represents a special subgroup of
the services sector and includes all services financed from public financing, namely, public services.
Ochrana [5] defined public services as “such services whose user (consumer) is the public as a social
entity. In economic terms, public service ... is a public good (goods of collective consumption)”.
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From the viewpoint of theoretical approaches, the theory of state and public financing raises the
question of the provision of public services by the state. Smith [6] emphasized the significance of
ensuring services, which the market is uninterested in due to their unprofitability, for public benefit.
Benco et al. [3], Stejskal et al. [7], and Stejskal and Hajek [8] noted that in relation to the provision
of public services, the efficiency of taxation and public expenditure is becoming a matter of interest.
These issues have been mainly dealt with by representatives of neoclassical economics. On the other
hand, some scholars, such as Lindal [9], Mazzola [10], and Wicksell [11], have also come up with ideas
regarding the theory of public services, which have now become the basis for many of their followers
and representatives of modern neoliberalism. European representatives of neoliberalism admit that
certain activities of the state also include the provision of public services, while other authors, such
as Musgrave [12], are still developing their opinions. Therefore, in this paper, our purpose was to
examine the efficiency of the public sector in individual member countries with the help of various
indicators as well as to answer some research questions.

The primary aim was to provide a comprehensive evaluation of public services from the viewpoint
of efficiency of public expenditure allocated for that purpose. Public service was selected as the subject
of research as it represents a significant part of the public sector structure. The allocated public
expenditure on these services account for approximately 80% of the total public expenditure in the
EU. Five areas of public services were particularly selected as the topics of focus. Three of the
areas—education, health, and social protection—connected to the development and cultivation of
human potential and satisfying individual needs, also referred to as services of the welfare state.
The fourth area consisted of services in recreation, culture, and religion. Lastly, we also included
general public services from the area of public state consumption, which satisfy not only social but
also individual needs. These five areas were used to evaluate the efficiency of public expenditure in
EU countries in relation to selected economic indicators (GDP per capita, employment in services). In
addition, the efficiency of public expenditure was evaluated in relation to the size of the public sector
and according to traditions of public administration in each country.

The article’s overall aim was to evaluate the efficiency of EU countries and to find the extent to
which the volume of public services (its financial allocations) affects the selected economic indicators.
To fulfill the target, two research questions were verified: RQ1: Do efficient countries also have a bigger
size of public sector? RQ2: Do EU countries with the same tradition of public administration have a
similar rate of efficiency of public expenditure on public services?

The rest of the paper is structured as follows. The next section covers the theoretical background
for understanding the evaluation of efficiency in the public sector in terms of theory and practice in the
EU. Section 3 details the research methodology and the characteristics of the dataset. Section 4 lists the
research results. Finally, in the Discussion and Conclusion section, the results obtained are interpreted
and discussed to conclude and formulate recommendations for future research.

2. Theoretical Background

Contemporary authors Brown and Jackson [13] contributed to the theory of public goods and
services and categorized public services (goods) into purely private and purely public assets. These
goods constitute two opposing poles, and between them is a large amount of existing mixed goods
(services). Public services have also been dealt with from the viewpoint of practical questions in relation
to their ensuring, provisioning, and financing. Ensuring of public services has a wider meaning, which
includes guaranteeing, organizing, regulation, and partial control and financing of public services.
Scholars Brown and Potoski [14], Morton [15], Musgrave and Musgrave [16], and Wollman et al. [17]
all focused on the possibilities of ensuring and providing public services. Musgrave and Musgrave [16]
further distinguished between the terms “ensuring” and “providing”. Public services financing has
been analyzed by many scholars [16,18-20] in the framework of public finance theory even though
there is no single source or tool for financing public services provision. In the view of current authors,
such as Brown and Jackson [13], Musgrave and Musgrave [16], and Stiglitz [20], public assets/services
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can be financed from (1) public resources, by directly connecting to the public budget or providing
subsidies and subventions to independent economic entities; (2) private resources, by fully financing
through private capital; or (3) a combination, i.e., financing partially from private and partially from
public resources.

Public expenditure plays a significant role in the financing of public services, and it forms
a precondition for their development. Numerous papers have dealt with analyses of public
expenditure, its changes, and its increased efficiency. For instance, Szarowska [21] examined
long-term and short-term relationships between government expenditure and GDP in the EU15.
Other authors have evaluated the relationship between public expenditure and economic growth
(e.g., Reference [22]) or focused on the structure of public expenditure and expenditure on public
services [23]. Leitner and Stehrer [24] analyzed changes in public expenditure structures in the EU
member states over the period 1995 to 2013 based on data on government expenditure by function
(Classification of the Functions of Government or COFOG), with a focus on the social expenditure
categories of health, education, and social protection expressed in per capita terms in purchasing
power parities (PPPs) at constant prices. In regard to the structure of public expenditure, studies
devoted to the efficiency of public spending in certain sectors of public services have highlighted the
importance of these expenses in relation to socioeconomic development [25,26].

Many authors have pointed to increased efficiency of public expenditure in relation to financing of
public goods and services. They have looked for ways of rendering public resources more efficient and
have accordingly proposed measures for improvement, e.g., Afonso et al. [27], Curristine et al. [28],
Merickova and Stejskal [29], and Schaltegger and Torgler [30]. Other authors have summarized
factors impacting the public sector and its efficiency [25,31-34]. The evaluation of public sector and
public service efficiency has also been elaborated on the macroeconomic level. This approach is
based on the definition of the relation between the performance and efficiency of the public sector.
Afonso et al. [27], for instance, assumed that the performance of the public sector is dependent upon
improved values of selected socioeconomic indicators. Other authors have analyzed the efficiency
of public expenditure in areas of public services in relation to macroeconomic indicators. Tkacheva
et al. [35], for instance, examined public expenditure on social support of the population, education,
and health care. The authors showed that once the social costs begin to outpace the GDP growth
rate, then there is a decrease in economic development rates. Merickova et al. [32] evaluated the
correlation between the volume and structure of public expenditure and socioeconomic development
as represented by the human development index. The authors indicated that the total amount of
public expenditure does not have a significant impact on the socioeconomic development; however,
public expenditure in “productive” sectors of public services (especially education, health, and social
services) has the potential to have a positive impact on socioeconomic development. Mandl et al. [31]
showed that the efficiency of public services in general, and public expenditure on education and R&D
in particular, varies significantly between countries. Authors have also illustrated the difficulties of
measuring efficiency and effectiveness. Dutu and Sicari [25] used data envelopment analysis (DEA)
to assess the efficiency of welfare spending using a sample of OECD countries around the year 2012,
focusing on health care, secondary education, and general public services. Moreno-Enguix and Lorente
Bayona [33] designed public expenditure efficiency indexes, both for general government and for its
functions, using single synthetic indicators as well as a free disposal hull and DEA models. The authors
also tested the association between public sector performance and public expenditure efficiency and
other key socioeconomic indicators. Ouertani et al. [34] assessed government spending efficiency
and explained inefficiency scores using DEA-bootstrap analysis in the case of Saudi Arabia. The
empirical results showed that, on average, public spending was inefficient and implied that Saudi
Arabia could improve their performance on health, education, and infrastructure without having to
increase spending.

Research on the efficiency of public expenditure has focused on services of welfare state
(health care, education, and social protection) or analyzed only selected areas of public services,



Sustainability 2018, 10, 4592 40f17

most frequently social protection, education, or general public services. A recent European Commission
(EC) report [36], for instance, focused on the service provision and subsequent mapping of financing
models in three sectors (waste, hospitals, broadband) within seven countries and assessed how public
services were financed. Studies carried out in connection with the evaluation of services have mainly
focused on selected areas of market services [37] or paid attention to analyzing market and nonmarket
services from various angles [1,38,39].

3. Materials and Methods

3.1. Data Description

In this study, the efficiency of public expenditure was evaluated using data from Eurostat and
World Bank databases. A total of seven variables were used for the purposes of the analysis, consisting
of five variables as inputs (government expenditure on services by selected function, COFOG [40]) and
two variables as outputs of the selected economic indicators [41]. The set of input variables represent
the essential needs of people and the society; these services are always found in public sectors of
developed countries. The details of the variables are presented in Table 1.

Table 1. Input variables involved in the model.

Public Expenditure on Selected

Abbreviation Services (by COFOG I Level) Service Units

* GF01 General public services Collective Percentage of GDP
GF07 Health Collective 7.5, 7.6 Percentage of GDP
GF08 Recreation, culture and religion Collective 8.3, 8.6 Percentage of GDP
GF09 Education Collective 9.7,9.8 Percentage of GDP
GF10 Social protection Collective 10.8, 10.9 Percentage of GDP

Note: * marks collective services; remaining parts are expenditure on individual final consumption; Source: Authors
according to References [24,40].

Our analyses mainly concentrated on government expenditure by functions. COFOG is an
internationally used classification standard to divide state expenditure (state budgets) with respect
to their purpose (function) [42]. COFOG is mainly used for the purposes of obtaining statistical
findings and for international comparison of the structure of expenditure on public services. COFOG
classifies government expenditure into ten main categories (divisions known as the COFOG I level
breakdown): general public services; defense; public order and safety; economic affairs; environmental
protection; housing and community affairs; health; recreation, culture, and religion; education; and
social protection [24]. Selected inputs and outputs of the present analysis are shown in Tables 1 and 2.

The year 2009 was selected for the purpose of analysis as it represents a post-crisis year and is a
milestone in the subsequent growth of the economy; the year 2016 was selected as this was the last year
when all data for the analyzed variables were available. It is necessary to state that all EU countries
did not follow the same path after the international economic crisis. In this analysis, we assumed that
the diversion did not occur in fundamental services in order to perform analysis and comparisons.
However, in terms of objectivity, this weakness of analysis should be noted. Due to the methodologies
of other scholars [13,36,38] or Reference [43], we assumed a time delay that was usually 5-6 years.

Due to the unavailability of all data, Malta was excluded from the analysis. The selected set
comprised 27 EU countries (Belgium: BE, Bulgaria: BG, Czech Republic: CZ, Denmark: DK, Germany:
DE, Estonia: EE, Ireland: IE, Greece: EL, Spain: ES, France: FR, Croatia: HR, Italy: IT, Cyprus: CY,
Latvia: LV, Lithuania: LT, Luxembourg: LU, Hungary: HU, Netherlands: NL, Austria: AT, Poland: PL,
Portugal: PT, Romania: RO, Slovenia: SI, Slovakia: SK, Finland: FI, Sweden: SE, United Kingdom: UK).
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Table 2. Output variables involved in the model.

Economic Indicators Description of Variable Units

GDP per capita based on purchasing power parity is gross
domestic product converted to international dollars using
purchasing power parity rates. An international dollar has
the same purchasing power over GDP as the U.S. dollar has
in the United States. GDP at purchaser’s prices is the sum of
gross value added by all resident producers in the economy
plus any product taxes and minus any subsidies not
included in the value of the products. It is calculated
without making deductions for depreciation of fabricated
assets or for depletion and degradation of natural resources.

GDP per capita PPP (current international $)

Employment is defined as persons of working age who are
engaged in any activity to produce goods or provide
services for pay or profit, whether at work during the
reference period or not at work due to temporary absence
Employment in services from a job, or to working-time arrangement. The services % of total employment
sector consists of wholesale and retail trade and restaurants
and hotels; transport, storage, and communications;
financing, insurance, real estate, and business services; and
community, social, and personal services.

Source: Authors according to Reference [41].

3.2. Methods

For the scientific study, analysis, comparison, and abstraction were the key methods used. For the
creation of the theoretical framework and the review of literature, content analysis and synthesis were
used. Partial induction was applied for drawing conclusions. The efficiency of EU countries in 2009
and 2016 was analyzed by applying the data envelopment analysis method. DEA is a mathematical
programming approach used as a model-specialized tool for assessing the efficiency, performance,
and productivity of comparable production units (homogeneous decision-making units or DMUSs)
based on the size of inputs and outputs. A unit (in this case, an EU country) is effective provided it
lies on the border of its productivity capabilities (efficiency frontier), which means that the country
makes an effective use of its inputs, transforming them into required outputs. The advantage of the
DEA model is that it provides practical implications (for each country) on how to improve and how to
change inputs and outputs to become (more) efficient and enables benchmarking against best practice.
Another advantage is the fact that DEA optimizes performance measurement of each production
unit (an EU country) separately, which results in the comprehension of each production unit unlike
methods that operate with average production units. Input-oriented models propose changes by
primarily focusing on input variables (or even minor changes on the output side). In contrast, DEA
uses mathematical programming models to estimate best-practice frontiers without a priori underlying
functional form assumption by computing multiple input/ output values and calculating a maximal
performance measure for each DMU relative to all DMUs under observation [44]. DEA is suitable
to detect the technical efficiency of compared units (e.g., countries), meaning that they use the same
inputs to produce the same outputs, with different performance [45]. DEA has become the most
prominent method for performance measurement and has been commonly used by different scholars
to analyze the efficiency of expenditure of public services, e.g., References [46,47]. The model can be
built on the assumption of constant returns to scale (one unit of input generates one unit of output)
when all DMUs are operating at optimal scale (CCR model). The rather unrealistic condition is solved
by introducing variable returns to scale (VRS) considering all types of returns: increasing, constant,
or decreasing (BCC model). The BCC model was therefore used in this study. The efficiency can be
increased either by increasing outputs under increasing returns to scale or by a reduction in outputs
under decreasing returns to scale [48]. DMUs convert multiple inputs into outputs, meaning that a set
of units that produce the same or equivalent effects are referred as the outputs of these units [49].

The mathematical formulation of DEA models considers the existence of a set of homogeneous
production units Uj, Uy, ..., U,, wherein each of the units produces r outputs using m inputs [50].
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Then, X = {xij, i=1,2,...,m,j=1,2,...,n}is considered as input matrix, and Y = {yij,i=1,2,...,7r,
j=1,2,...,n}is considered as output matrix. The efficiency rate of U, unit is generally expressed as

follows:
weighted sum of inputs L Uilig

weighted sum of outputs Y 0jXjg

)

where

vj,j=1,2,...,mare weights assigned to j-th input.

u;,i=1,2,...,rare weights assigned to i-th output.

The principle of DEA models is that when evaluating the efficiency of a production unit U,,
it maximizes its efficiency level, assuming that the efficiency rate of all other DMUs cannot be higher
than 1 (100%). The weights of all inputs and outputs must be greater than zero so that all the considered
characteristics in the model are included. Toloo [50] formulated this model as follows:

To maximize,

Y.iUiYig @
L vj%jg
while
LiiYig <1,k=12...,n
L vjXjg

u; > ¢, i=12,...,r
v; > ¢, i=12 ...,m

where ¢ is an infinitesimal constant that ensures the calculated weights of inputs and outputs are
greater than zero.

There is an ongoing debate about variable selection in DEA as there are no diagnostic checks
for model misspecification. For constant and decreasing returns to scale processes with irrelevant
inputs, DEA tends to overestimate efficiency in almost all production units. When relevant variables
are omitted, VRS appears to be a safer option [51]. Therefore, for cross-country analyses within the
27 European countries in our present study, a commonly used input-oriented VRS model was applied
(see above) operating with variable returns to scale. This model proposes ideal changes to input
variables (expenditure), which will enable a potential growth in the efficiency of analyzed countries
and suggest appropriate implications for policy makers. The optimal time delay between input and
output variables was analyzed by number of researchers [43,52]. Griliches [43] empirically proved that
there is no time delay with significant impact on the results of analyses. In our analysis, DEAFrontier
and Microsoft Excel Add-In were used for solving DEA models.

4. Results

This section presents the analysis of the efficiency of selected public expenditure on services by
COFOG and their influence on economic indicators of EU countries, carried out in 2009 and 2016.
The results of input-oriented VRS model are shown in Table 3. Efficient countries reached the rate of
effectiveness of 1.000. Countries that did not reach the rate of effectiveness of 1.000 were not considered
effective (lower rate of effectiveness means less efficiency of the country).

The results of the efficiency of public expenditure on services in relation to selected economic
indicators showed that in 2009, 13 countries were efficient, while the number was just seven in 2016
(Table 3). A marked decline in the efficiency of numerous selected countries took place between
years 2009 and 2016 (Belgium, Czech Republic, Denmark, Estonia, France, Austria, Slovenia, and
Sweden). In 18 out of 27 countries (66%), a decreasing efficiency was measured. These countries failed
to allocate their public expenditure efficiently in the evaluated areas of public services in relation
to their transformation to outputs (economic indicators). These countries should therefore decrease
or re-evaluate their allocation of public expenditure on services with respect to GDP per capita and
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employment in services as a percentage of total employment. In 2009, 13 countries were evaluated
as efficient (48%), whereas it was only seven (26%) (Bulgaria, Ireland, Cyprus, Latvia, Luxembourg,
Romania, and United Kingdom) in 2016. Efficiency in the use of public expenditure increased only in
two countries (7%) (Hungary and Poland). In both 2009 and 2016, six countries were efficient (1.000)
(Bulgaria, Ireland, Cyprus, Latvia, Romania, and United Kingdom). These countries made an efficient
use of public expenditure on services (inputs) to the defined outputs (GDP per capita and employment
in services as a percentage of total employment) and therefore took the first place by evaluation.

Table 3. Efficiency of public expenditure on services in EU countries.

Country Efficiency 2009 Ranking Efficiency 2016 Ranking
Belgium 0.859 21 0.629 26
Bulgaria 1.000 1 1.000 1
Czech Republic 1.000 1 0.842 17
Denmark 0.720 27 0.592 27
Germany 1.000 1 0.786 18
Estonia 1.000 1 0.862 14
Ireland 1.000 1 1.000 1
Greece 1.000 1 0.916 9
Spain 1.000 1 0.866 13
France 0.824 22 0.657 24
Croatia 0.865 20 0.728 20
Italy 0.933 17 0.846 15
Cyprus 1,000 1 1.000 1
Latvia 1.000 1 1.000 1
Lithuania 0.938 15 0.894 11
Luxembourg 1.000 1 1.000 1
Hungary 0.820 23 0.845 16
Netherlands 1.000 1 0.982 8
Austria 0.877 19 0.673 22
Poland 0.878 18 0.898 10
Portugal 0.815 24 0.778 19
Romania 1.000 1 1.000 1
Slovenia 0.805 25 0.660 23
Slovakia 0.998 14 0.868 12
Finland 0.768 26 0.637 25
Sweden 0.937 16 0.718 21

United

Kingdom 1.000 1 1.000 1

Source: Authors calculations according to References [40,41].

The data from some analyzed countries showed more pronounced decreasing efficiency of public
expenditure in 2016 compared to 2009 (Germany from 1st to 18th place, Czech Republic from 1st to
17th place, Estonia from 1th to 14th place, Spain from 1st to 13th place, Belgium 21st to 26th place,
Sweden 16st to 21th place—see Table 3). For these countries to become efficient, they should reduce
allocated public expenditure on services and allocate them efficiently according to economic indicators.
However, changes to the efficiency of public expenditure are associated with economic, political, and
technological factors. Requirements for increased efficiency of public expenditure are also the result of
reforming tendencies in many countries.

Table 4 gives both original values and adjusted values that show how the input variables (public
expenditure on services) should have been reduced/increased in years 2009 and 2016 so that inefficient
countries could reach the efficient frontier and become efficient (Table 4).
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Table 4. Modified changes of inputs (public expenditure on services) in 2009 and 2016.

General Public Health Education Social Recreation, Culture,

Country Services Protection and Religion
Orig. Adjust. Orig. Adjust. Orig. Adjust. Orig. Adjust. Orig. Adjust.

Belsium 7.90 459 7.40 466 6.40 403 2000 11.87 120 0.68
©'8 (9.10) (593) (770)  (536)  (6.00)  (5.15) (19.10) (1641)  (1.30) (1.12)
Bulsaria 2.70 2.70 5.00 5.00 3.40 340 1270 1270 1.00 1.00
8 (7.10) (700 (400)  (400)  (410)  (410) (12.90) (12.90)  (0.70) (0.70)
Crech Republic 420 3.54 7.40 5.17 4,50 332 1230 1036  1.30 0.58
4 (4.60) (4.60)  (7.80)  (7.80)  (5.10)  (5.10) (13.10) (13.10)  (1.60) (1.60)
Denmark 6.80 402 8.60 5.00 6.90 397 2340 1384 180 0.86
(7.90) (526)  (890)  (619)  (690)  (497)  (24.30) (17.49)  (1.90) (1.37)

Cerman 5.80 3.70 7.20 520 420 330 1930 990 1.00 050
Y (6.60) (6.60) (7100  (710)  (430)  (430) (20.60) (20.60)  (0.80) (0.80)
Estonia 420 3.62 5.30 457 5.90 416 1350 1164 210 1.01
(3.80) (3.80)  (550)  (550)  (720)  (7.20) (1540) (1540)  (2.30) (2.30)

Ireland 3.70 3.70 520 520 330 330 9.90 9.90 0.50 0.50
(4.60) (4.60)  (7.80)  (7.80)  (470)  (470) (17.60) (17.60)  (1.00) (1.00)

Greec 9.20 466 4.90 449 430 394 2070 1096  0.80 0.64
cece (12.10) (1210)  (6.80)  (6.80)  (410)  (410) (18.60) (18.60)  (0.70) (0.70)
Soni 6.10 3.81 6.00 5.16 4.00 347 1680 1081 110 0.58
pam (5.60) (5.60)  (6.80)  (6.80)  (4.60)  (4.60)  (16.00) (16.00)  (1.60) (1.60)
France 6.10 3.87 8.10 5.13 5.40 355 2440 1127 120 0.62
(7.20) (593)  (7.90)  (651)  (5.70)  (4.69) (23.70) (19.52)  (1.40) (1.02)

Croatia 8.80 403 6.50 473 4.80 350 1470 1057 180 0.65
(8.30) (673) (6300 (395 (5100 (441) (1510) (13.06)  (1.00) (0.84)

Tl 7.90 3.70 7.00 5.20 3.90 330 2110 9.90 0.80 0.50
y (8.60) (802)  (750)  (627)  (460)  (429) (19.80) (1847)  (0.90) (0.82)
Cuprus 7.70 7.70 2.60 2.60 6.00 600 1380 1380 090 0.90
P (9.20) (920)  (300) (300)  (670)  (670) (11.50) (1150)  (1.20) (1.20)
Latvia 4.40 4.40 3.70 3.70 5.50 550 1200 1200 140 1.40
(4.70) (470)  (460)  (460)  (670)  (670)  (14.00) (14.00)  (1.80) (1.80)

Lithuania 4.10 3.67 5.80 5.19 5.20 331 1120 1001  1.00 0.52
(4.40) (413)  (670)  (628)  (720)  (5.62) (1640) (1538)  (1.20) (1.13)

Luxembour 4.70 4.70 4.80 4.80 4.80 480 1820 1820 120 1.20
embourg (5.10) (5100 (5100 (5.10) (550)  (5.50)  (19.20) (19.20)  (1.40) (1.40)
Hunear 7.90 4.99 4.80 4.06 4.90 414 1430 1158 330 0.76
sary (10.00) (6.64) (5200 (426)  (5.40)  (443) (18.10) (14.38)  (1.40) (0.86)
Netherlands 430 422 7.70 4.90 5.30 432 1620 1591 130 1.05
(5.50) (550)  (7.80)  (7.80)  (5.70)  (570) (16.30) (1630)  (1.80) (1.80)

Austria 6.60 3.70 8.00 5.20 490 330 2160 990 1.20 0.50
(7.80) (6.84)  (7.80)  (6.06)  (5.10)  (448) (21.20) (18.60)  (1.40) (0.90)

Poland 470 422 4,60 413 5.00 410 1690 1183 110 0.99
(5.50) (4.83) (5000 (439)  (5.40) (474) (1640) (1440)  (1.30) (1.14)

Portusal 8.30 448 5.90 459 490 381 1800 1080  0.80 0.62
8 (7.30) (595)  (7.90)  (451)  (7.00)  (495) (17.00) (13.85)  (1.20) (0.98)
Romania 440 440 4.00 4.00 3.70 370 1160 1160 090 0.90
! (4.20) (420) (4100 (410)  (390)  (3.90) (1320) (13.20)  (1.00) (1.00)
Slovenia 6.60 434 6.70 442 5.60 370 1670 1101 140 0.72
vent (5.70) (459)  (680) (547)  (6.60)  (5.10) (17.50) (14.08)  (1.70) (1.37)
Slovaki 5.30 3.70 7.40 520 3.80 330 1510  9.90 1.00 0.50
ovakia (5.90) (5.89)  (7.20)  (5.21)  (420) (419 (15.10) (1507)  (1.00) (0.84)
Finland 8.10 457 7.20 458 6.10 388 2560 1082 140 0.61
(7.80) (5.99)  (7.90)  (6.07)  (650)  (4.98) (2270) (17.34)  (1.20) (0.92)

Sweden 6.60 474 6.90 495 6.60 435 2060 1376 110 0.79
(7.40) (6.03)  (710)  (665)  (680)  (6.06) (21.80) (1673)  (1.10) (1.03)

United Kinedom 4,60 4,60 7.60 7.60 470 470 1580 1580  0.60 0.60
& (4.10) (10) (7700  (770)  (650)  (650)  (1690) (16.90)  (1.00) (1.00)

Source: Authors’ calculations; Note: Orig. = the original values entered into the analysis, Adjust. = adjusted values
that are proposed by DEA analysis and should be perceived as the target in the context of maximum efficiency.
Values in brackets belong to the year 2009.
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For the majority of inefficient countries, the present model suggested reducing public expenditure
on services in relation to outputs. These results show that there is a need to focus on each category of
public expenditure to avoid increasing inefficiency. The highest reduction of public expenditure was
suggested for social protection in 2016 in 20 countries (74%), compared to 2009, where this reduction
included 14 countries (52%). Despite the defined recommendation for reduction of expenditure on
social protection in 2009, a growing trend was evident in some countries in 2016 (BE, DK, EL, FR,
IT, PT, FI) and further reductions of this expenditure was therefore advised. Expenditure on social
protection represents a wide range of services, sickness and disability, old age, etc, and it represents
the most significant item of expenditure (function) from general government expenditure, accounting
for approximately 19% of the GDP in the EU on average. Its growing tendency is connected to
increased requirements on living standards and the quality of provided services in many countries. An
interesting example is the situation in Ireland where, in spite of the fact that no reduction of expenditure
on social protection was advised in 2009, this expenditure decreased in 2016 (by approximately 8%).
The increase in expenditure on social protection in 2009 was caused by higher public expenditure
on the disabled and the unemployed under social protection. Furthermore, the results from 2009 in
Ireland reflected the trend of growing total expenditure and the influence of government measures in
the times of crisis.

Another area of public services is general public services and health. For this, the model advised
a significant decrease in public expenditure in selected EU countries. Expenditure on general public
services accounts for approximately 6% of the GDP in the EU. In 2009, Belgium, Denmark, and
Hungary were advised to decrease the value of expenditure on general public services. In 2016, this
original value was decreased by approximately three units and yet another change was suggested.
Portugal and Finland were also recommended to decrease expenditure on general public services
in 2009. However, this expenditure rose in 2016, and further reductions were recommended (in PT
by approximately four units and in FE by approximately three units). In Greece, no changes were
recommended in 2009 for expenditure on general public service. In contrast, the original value of the
expenditure changed by three units in 2016 and changes were accordingly recommended (reduction by
4.5 units) to increase their efficiency. Administrative reforms mainly focus on increasing the efficiency
of expenditure on general public services, which include expenditure on public administration, general
services, executive and legislative organs, and transfers of a general character between different levels
of government.

Changes were also suggested in public expenditure on health, which accounts for approximately
7% of the GDP in the EU on average. In 2009, the highest reduction in expenditure on health was
suggested for PT, DK, BE, and HR. In 2016, original expenditure was reduced in PT by two units and
another change was proposed. In DK and BE, expenditure was reduced only to a small extent in 2016,
and further reductions in public expenditure were suggested. By contrast, a moderate increase in this
expenditure took place in HR in 2016. This can be partially explained by the country joining the EU and
the subsequent requirements for an increased quality of public health care services. Regarding public
expenditure on education, no such significant changes were recommended in the model (reduction
of public expenditure) as in other observed categories of expenditure. Expenditure on education
accounts for approximately 5% of the GDP in the EU on average. In DK, PT, and FI, reduction in
expenditure on education was proposed in 2009. In 2016, expenditure on education was reduced in PT
by approximately two units and further reductions were suggested. In FI, only a moderate reduction
took place, while expenditure did not change in DK in 2016. To increase efficiency, further reductions
of expenditure on education were advised for both countries. The results of the present analysis show
that successful changes were made to render public expenditure more efficient.

4.1. Evaluating the Efficiency of Public Expenditure on Services and the Size of Public Sector in EU Countries

In relation to research question RQ1, the efficiency of public expenditure of EU countries in
connection to the size of the public sector was verified. The size of the public sector is usually
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determined as the indicator of the percentage of public expenditure to GDP (in both the European
Union and in international comparison). The indicator of the size of the public sector, including
structural analyses of public services, has been previously used in researches and studies [22,30,53]
or Reference [54] and [4]. A comparison of the size of the public sector (total general government
expenditure as a percentage of GDP) in EU countries and the efficiency of public expenditure on
services in 2009 and 2016 are shown in Table 5.

Table 5. Size of public sector and the efficiency of public expenditure on services in EU countries.

Size of Public Size of Public Efficiency of Size of Public Efficiency of
Sector Sector 2009 Public Sector 2016 Public
Expenditure 2009 Expenditure 2016
FR (57.2) FR (0.824)
DK (56.5) DK (0.720)
FI (54.8) FI (0.768) FR (56.6) FR (0.657)
BE (54.2) BE (0.859)
EL (54.1) EL (1.000) DK (53.6) DK (0.592)
50-60% GDP FI (56.0) FI (0.637)
AT (54.1) AT (0.877)
BE (53.2) BE (0.629)
SE (52.7) SE (0.937) AT (50.6) AT (0.673)
IT (51.2) IT (0.933) ’ ’
HU (50.4) HU (0.820)
PT (50.2) PT (0.815)
HR (48.3) HR (0.865) EL (49.5) EL (0.916)
NL (48.2) NL (1.000) SE (49.4) SE (0.718)
SI (48.2) SI (0.805) IT (49.3) IT (0.846)
DE (47.6) DE (1.000) HU (46.5) HU (0.845)
UK (47.3) UK (1.000) PT (44.9) PT (0.778)
IE (47) IE (1.000) HR (46.9) HR (0.728)
EE (46.1) EE (1.000) NL (43.4) NL (0.982)
40-49% GDP ES (45.8) ES (1.000) SI (45.3) SI (0.660)
LU (45.1) LU (1.000) DE (44) DE (0.786)
PL (45) PL (0.878) UK (41.4) UK (1.000)
LI (44.9) LI (0.938) EE (40.6) EE (0.862)
CZ (44.2) CZ (1.000) ES (42.2) ES (0.866)
LV (44.2) LV (1.000) LU (42.1) LU (1.000)
SK (44.1) SK (0.998) PL (41.1) PL (0.898)
CY (42.1) CY (1.000) SK (41.5) SK (0.868)
LT (34.2) LT (0.894)
CZ (394) CZ (0.842)
LV (37.1) LV (1.000)
Less than 40% GDP Iég gg Z)) I;g ((11 888)) CY (38.6) CY (1.000)
’ ' RO (34.6) RO (1.000)
BG (35) BG (1.000)
IE (27.1) IE (1.000)

Source: Authors.

Table 5 shows that countries with a high efficiency of public expenditure on services (Bulgaria,
Romania, Cyprus, Latvia, Luxembourg, and United Kingdom) demonstrated a low to moderate public
sector size (i.e., total public expenditure as a percentage of GDP). These countries reached around 40%
of the size of the public sector in 2009 and below 40% GDP in 2016. Despite having limited financial
resources compared to the evaluated states, these countries allocated financial resources efficiently on
public services, transforming them into outputs (economic indicators, in the present case). Another
extreme in terms of the size of the public sector can be seen in Ireland, which was among countries with
the lowest level and size of the public sector up until 2008. In 2009, public expenditure reached 47%
GDP and 67% in 2010. This leap can be explained to a considerable extent by a specific government
support to banks at the time of the financial crisis by means of capital injections. The impact of the
economic and financial crisis, and the related need for public interventions, were the main factors for
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the growing trend of public expenditure in 2008 and 2009 followed by another high increase of this
expenditure in 2010 in most EU countries. It was mainly the government measures aimed at reviving
the economy in the postcrisis period that contributed to the growth in public expenditure up to the
year 2011. In the following years, the decreasing tendency of public expenditure showed the decline in
government interventions. In 2016, a decrease in public expenditure as a percentage of GDP (size of the
public sector) was observed in numerous countries (such as Ireland, where public expenditure dropped
by 20% and 40% compared to 2009 and 2010, respectively, without any government interventions).
This has also been corroborated by other researchers [55,56].

On the contrary, quite surprisingly, the results showed that countries (Belgium, France, Sweden,
and Finland) with a large public sectors and a long-term high total public expenditure above 50%
of GDP and high living standards reached only a low efficiency of public expenditure on services
(see Table 5). However, these countries, owing to the size of the public sector and positive economic
and financial capabilities, could afford allocating more financial resources on crucial areas of public
services (mainly services of welfare state). Countries with a bigger size of public sector failed to reach
efficiency in public expenditure on public services in both 2009 and 2016. Based on the acquired results,
it can be argued that the first research question (RQ1) was not able to be substantiated.

4.2. Evaluating the Efficiency of Public Expenditure by Public Administration Tradition in EU Countries

Our next step was to analyze the results regarding the efficiency of public expenditure on services
in EU countries according to their public administration traditions. This analysis was in connection to
research question RQ2: Do EU countries with the same tradition of public administration have a similar
rate of efficiency of public expenditure on public services According to Demmke [57], EU countries can
be assigned different models of traditions of public administration and human resource management
(Table 6). However, the grouping of EU countries into six categories also has some weaknesses that need
to be considered. For instance, inclusion of the Netherlands and Slovenia into the system of continental
European tradition and the inclusion of Ireland into the Anglo-Saxon tradition of public administration.
Baltic states are included in several categories of traditional public administration, for example, Estonia
follows the Scandinavian tradition and Lithuania and Latvia follow the Eastern-European tradition of
public administration. A comparison of EU states by the efficiency of public expenditure on services
and public administration in 2009 and 2016 are presented in Table 6.

Table 6 captures the similarity in the efficiency of EU countries in 2009 and 2016 in the countries
with Anglo-Saxon tradition (Ireland and the United Kingdom) and in the countries with South-Eastern
tradition (Bulgaria and Romania). In 2009, the highest efficiency of public expenditure (1.000))
and its similarity was found in the countries with continental tradition (Germany, Luxembourg,
and the Netherlands), Mediterranean tradition (Greece, Spain, and Cyprus), or countries with
Eastern-European tradition (the Czech Republic and Latvia). In 2016, a similar efficiency of public
expenditure on services can be observed in countries with Eastern-European tradition with a
value slightly below 0.900 (except Latvia, with 1.000). The next similarity can be seen in the
four countries with continental tradition (Austria, France, Belgium, and Slovenia, with efficiency
around 0.660). A similarity in efficiency of public expenditure on services according to traditions
of public administration can also be found in other countries in both 2009 and 2016. The results
(Table 6) also show similar efficiency of public expenditure on services in groups of EU countries
segmented by the tradition of public administration. The highest efficiency in 2009 and 2016 can be
seen in countries with Anglo-Saxon tradition as opposed to countries with Scandinavian tradition.
A similarity in the efficiency of countries by public administration can be mainly seen in countries
with Mediterranean/South-European tradition and Eastern-European tradition. The results have
therefore corroborated research question RQ2 that there is indeed a similarity in the efficiency of public
expenditure on services among EU countries in terms of tradition of public administration.
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Table 6. Comparison of EU countries by the efficiency of public expenditure on services and public
administration tradition.

Tradition of Public

Administration Efficiency 2009 Average 2009 Efficiency 2016 Average 2016
! . IE (1.000) IE (1.000)
Anglo-Saxon tradition UK (1.000) 1.000 UK (1.000) 1.000
AT (0.877) AT (0.673)
FR (0.824) FR (0.657)
Confinental E DE (1.000) DE (0.786)
Ontment;‘, European BE (0.859) 0.908 BE (0.629) 0.898
tradition LU (1.000) LU (1.000)
NL (1.000) NL (0.987)
SI (0.805) SI (0.660)
EL (1.000) EL (0.916)
. IT (0.933) IT (0.846)
Mﬁjiéerézzijgﬁgﬁh PT (0.815) 0.949 PT (0.778) 0.881
P ES (1.000) ES (0.866)
CY (1.000) CY (1.000)
DK (0.720) DK (0.592)
FI (0.768 FI (0.637
Scandinavian tradition SE ((0.937)) 0.856 SE ((0.718)) 0.702
EE (1.000) ES (0.862)
CZ (1.000) CZ (0.842)
HU (0.820) HU (0.845)
. SK (0.998) SK (0.868)
Eastern European tradition PL (0.878) 0.939 PL (0.898) 0.886
LI (0.938) LI(0.894)
LV (1.000) LV (1.000)
BG (1.000) BG (1.000)
South-Eastern tradition RO (1.000) 0.995 RO (1.000) 0.909
HR (0.865) HR (0.728)

Source: Authors according to reference [57] and own calculation.

5. Discussion and Conclusions

5.1. Discussion

The article aimed to evaluate the efficiency of EU countries and to find the extent to which
the volume of public services (resources allocated to public services) had an impact on the selected
economic indicators in the years 2009 and 2016. The evaluation of the efficiency of public expenditure
on services applying the DEA method showed that out of 27 countries, 13 (48%) were efficient in
2009 and only seven (26%) were efficient in 2016. In both 2009 and 2016, only six countries were
efficient out of 27 (22%). Based on the results, it can be argued that in most EU countries, a trend of
decreasing efficiency of public expenditure on public services appeared in relation to the evaluated
economic indicators. The results also indicated that most countries should implement more extensive
reduction in expenditure on social protection. Another decrease in public expenditure was suggested
for selected EU countries in general public services, health, and education. In a number of countries,
suggested changes to public expenditure were successfully implemented and further changes have
been devised for the following period to render these even more efficient. Freysson [56] argued that
at the EU level, almost 90% of public expenditure on social protection pertains to social benefits and
transfers allocated to households. This share does not exceed 80% in all Scandinavian countries, where
the percentage allocated to benefits to employees regarding this economic function is higher than
10%. Other researches have also aimed to seek for optimal ways of allocating financial resources for
public services. Agenor and Neanidis [22] studied the optimal allocation of government spending
between public services in an endogenous growth framework. Mura [58] looked at how different types
of productive public expenditure influence economic growth in countries of Eastern Europe. Leitner
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and Stehrer [24] showed that analyses based upon individual spending areas (function-by-function
approach) seemed to be a more promising approach to measure efficiency and effectiveness on a
cross-country basis. In-depth analyses of the areas in question allow for a better identification of
meaningful indicators.

Due to the different nature of the researches and the indicators used for the evaluation of efficiency
of the countries, it is difficult to carry out an in-depth comparison of previous results with the present
one. Compared to our results, most authors of similar studies evaluated a different number of
public services, different sets countries (EU, OECD, developing countries), and different time frames.
However, similar to our research, other researchers have also dealt with public expenditure on services,
e.g., health, education, social protection, general public services as input indicators using the DEA
method. Several authors have evaluated the efficiency of public expenditure using a variety of
output indicators (human development index or GDP). Dutu and Sicari [25] assessed the efficiency
of welfare spending (health care, secondary education, and general public services) and provided
possible quantified improvements for both output and input efficiency in OECD countries. The
empirical results of Ouetani et al. [34] showed that, on average, public spending was inefficient and
that Saudi Arabia could improve its performance in health, education, and infrastructure without
having to increase spending. Similarly to our research, Merickova et al. [32] noted that “the total
amount of public expenditure does not have significant impact on the socio-economic development;
however public expenditures in “productive’ sectors of public services (especially education, health
and social services) have the potential of positive impact on the socio-economic development” in
EU countries. Most authors have found that the highest efficiency of public expenditure and HDI is
seen in Eastern-European countries (EE, LI, LT), as opposed to South-European countries with the
lowest efficiency (BG, CY, EL, HR, ML, PT, ES, IT). These countries, apart from MT, BG, HR, are to a
large extent represented by countries with the Mediterranean/South-European tradition with similar
efficiency of public expenditure.

In terms of research results presented in this paper, the efficiency of public expenditure was also
evaluated in relation to the size of the public sector. The results showed that countries with a high
efficiency in public expenditure on services have a small to medium-size public sectors with a value
of approximately 40% of GDP or less. On the contrary, countries with a long-term high total public
expenditure above 50% of GDP and high living standards reached a relatively low efficiency in public
expenditure on services. Due to the size of the public sector and appropriate economic capabilities,
these countries (FR, DK, FI, BE, and AT) can afford to allocate more financial resources to crucial areas
of public services (mainly services of welfare state). In comparison to the other countries in the set,
these countries can appear as less efficient, also with respect to the evaluated output indicators. In
relation to the research question RQ1, the present results failed to establish that countries with a bigger
size of public sector also have efficient public expenditure on services. As Mankiw [59] argued, it could
be presumed that countries with higher GDP can afford a better quality of education and health care
than poorer countries (the rich countries have better education and health care systems) and with this,
they automatically achieve better results from delivering educational, health care, and other services.
Many authors (e.g., Kelley [60] and Ravallion [61]) have suggested that the Human Development Index
should be considered as a more comprehensive indicator of socioeconomic development than GDP or
GDP per capita as it also includes the results of education or health care services. As other researchers
have shown, the sheer size of the public sector is not per se a good indicator as it may not be indicative
of the quality of these expenditures. Afonso and Furceri [62] pointed to a negative correlation between
the size of the government sector and potential growth. Pench and Governatori [63] emphasized that
the size of the government sector may have an impact on potential growth, employment, and private
investments. Several internal and external factors influence the size and structure of the public sector.
Moreno-Enguix and Lorente Bayona [33] tested the association between public sector performance and
public expenditure efficiency and other key socioeconomic indicators and showed significant evidence
of the connection between public efficiency and state of development, democracy, and corruption as
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well as population density, especially in the field of environmental protection. The direction of the
association between public sector size and public performance differs per function, i.e., it is positive
for health and social protection.

5.2. Conclusions

The results of our study showed that in 2009, 13 out of 27 countries were efficient as opposed to
2016, when only seven countries were efficient. In countries with bigger size of public sector, efficiency
of public expenditure on services was not established. Various comparative approaches can be applied
to evaluate the efficiency of EU countries and their public services, e.g., typology of national industrial
relations arrangements in public services [39]. In our research, the approach based on the tradition of
public administration was chosen to evaluate the efficiency of EU countries due to its close relationship
with public services (historical traditions, internal conditions, their variety in the countries). The results
showed there was a similarity in the efficiency of public expenditure on public services in EU countries
according to the traditions of public administration; this substantiated our second research question
(RQ2). In 2009 and 2016, a similarity was found in the efficiency of public expenditure on services in
EU countries in countries with Anglo-Saxon tradition (MT and UK) and South-Eastern tradition (BG
and RO). Another similarity of efficiency of public expenditure was found in 2009 in the countries with
continental European tradition (DE, LU, and NL), Mediterranean/South-European tradition (EL, ES,
and CY) or Eastern-European tradition (CZ and LT). By contrast, in 2016, a similarity in efficiency of
public expenditure on services was found in most countries representing the Eastern-European and
continental-European traditions.

Evaluating the efficiency of the public sector and public services is a broad topic. The authors are
aware that the efficiency of the public sector cannot be expressed clearly through a complex indicator
but that it rather needs partial indicators based on various objective criteria. Plenty of questions
regarding the investigation and evaluation of public services remain unanswered and can serve as a
theme for further research. This can include the evaluation of efficiency of public expenditure with a
focus on different categories of public services, e.g., tradition of public services (general public services,
defense and public order and safety) or the use of other output indicators (added value in services,
share of employment in particular areas of services). Moreover, new methodological approaches to
evaluation and measurement of efficiency of public services have appeared in the scientific world that
apply not only direct but also indirect descriptors or indicators.

Finally, the limitations of the study should be mentioned. The first major limitation results from
the quality of data inputs. Data quality and the significance of the data are relative. The DEA analysis
also has some limitations as described above. Another limitation is the already mentioned milestone
(2009), which was chosen for the baseline analysis. The length of time delay that was applied to analyze
the results of the year (2016) should also be discussed here. Restrictions arise from the fact that some
aspects and specificities of the economies of some countries (e.g., Nordic states with a larger public
sector), as well as missing factors affecting the size of the public sector or its effectiveness, have not
been included in the analysis. This can be seen as a stimulus for further ongoing research in the future.
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