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Abstract

Public services are a crucial part for working stable economies in the European Union and for the development of
public policies, but also the ensuring of infrastructure and satisfaction of public needs. The article aims to evaluate
selected public services by the volume of allocated public expenditures, focusing on similarities in the EU countries.
The quantitative analysis concentrates on financial allocations by COFOG second level in selected areas of public
services. The research is carried out for the period 2008-2017 by use of multidimensional scaling. The results have
shown that the EU countries can be divided into seven clusters by the similarity of public expenditures on services,
although partial differences are present even in these clusters. The results have proved a high similarity of services
by the volume of allocated public expenditures (public health services, recreational and sporting services) and
services related to housing development. On the other hand, differences in financial allocations are presented by
public services which satisfy needs of society (police services) and areas of technical infrastructure (transport, waste
management), compared to the other public services analysed. These findings reflect the role and size of the public
sector with respect to priorities of the EU countries.
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Introduction

Public services are connected to the causes of market failure, mainly in relation to the efficiency of the allocation of
precious resources. A number of authors deal with the approaches to define public services and address public
services from theoretical as well as practical perspectives. The term public services and their definition has multiple
meanings (Smith, 2003; Aaberge et al., 2010; CEEP, 2010; Sauter (2015); Stejskal et al., 2017; Benito et al., 2019).
Public services are defined as services with public interest financed from public budgets that aim to satisfy public
needs, while being produced, organised, guaranteed or regulated by institutions of public administration. Public
services are usually provided in areas which are not (for instance financially) attractive for the public sector
(Wollmann and Marcou, 2010; European Commission, 2016; Wollmann, 2018).

A great deal of research tackles public services and public expenditures of the first level by classification of the
functions of government (COFOG). This research aims to provide a more comprehensive view on the structure of
public expenditures by the second level COFOG services, which render an in-depth reflection of the needs of the
public sector in the individual countries. The quantitative research focuses on selected areas of the public sector
from the viewpoint of financial allocations on public services of the second level (services focused on the
development of human potential, services of the public state consumption and other areas of public services). The
aim is to evaluate the selected public services by the volume of allocated public expenditures, focusing on
similarities in the EU countries. With respect to the aim, three research questions are verified:

RQ1: Is there any similarity between the EU countries in the financial allocation of public services related to the
development of human potential?
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RQ2: Is there any similarity between the EU countries in the financial allocation to services of public
consumption of the state (police services) and in other areas of public services (housing development, waste
management or transport)?

RQ3: Are EU countries with a similar volume of allocated public expenditures on public services connected with the
same tradition of public administration?

Literature Review

The public sector is an inseparable part of mixed economy of every advanced country. From the economic
viewpoint, the state activity is connected with the human striving for satisfying needs (Lindahl, 1964). The structure
of the public sector is based on these needs. The public sector is divided into specific blocks (areas) by the rate of
financing production of goods and services from public resources, which reflect the economic character of goods
that satisfy social needs (Bailey, 1995; Stiglitz and Rosengard, 2015). The procurement of public services is more
specifically defined by, e.g. Stejskal et al. (2017) as support in a broader context, which is fulfilled through
guarantee, organisation, regulation and partly checking of public-service financing. However, Musgrave and
Musgrave (1989) distinguish between the procurement and provision of public services. Public services are
covered from public budgets and available without consumers' fees when provided publically. How they are
produced, i.e. who is their producer, the authors consider irrelevant.

The procuring party of the public service (as a guarantor or regulator) deals with the financing of a public service
when setting up the system of the procurement. It is an extensive issue which needs to be approached individually
for each type of public services. There is no single approach to solving the financing of public services. Neither is
there any single recommended resource, form or tool for financing a public service. Answers to these questions
can be searched in the theory of public finances. Several prominent authors deal with financing of public services
from different perspectives, such as Musgrave and Musgrave (1989); Brown and Jackson (1990); Rosen (2005);
Pigou (2006); Cullis and Jones (2009); Stiglitz and Rosengard (2015). These authors mostly focus on sources of
financing public services, mainly transnational budgets, federal and state budgets, budgets of higher territorial units,
municipal budgets and private resources, e.g. consumer payments, sources from undertaking or gifts (Stejskal et
al., 2017). Financing of public services is mainly ensured by public administration which performs allocation and
redistribution of public expenditures through the system of public budgets and funds on public needs and their
satisfaction through public services. Public expenditures form part of the GDP consumed collectively on the basis
of public choice and is used for the purposes of financing public needs. The key issue is the definition of not only
the volume of public expenditures but also their structure, i.e. the allocation to needs with respect to the sources of
financing available.

Ensuring, provision and financing of public services is dealt with in domestic as well as foreign research (Harvey,
1994; Brown and Potoski, 2003; Beblavy and Si¢akova Beblava, 2007; Wollmann and Marcou, 2010). These
authors seek for ideal ways of financing but also new ways of ensuring and providing public services. As MeriCkova
and Nemec (2013) argue, a combination of public and private resources, namely user fees, is being promoted.
Consumer participation in the costs of public service contributes to increased rationality of the consumer in
consumption and fulfils the requirement for defining the benefit of the given service. Boadway et al. (1999) show
that public services are often provided by lower level agencies that are funded by higher level government. The
authors study a principal-agent model which emphasises the distinction between the financing and provision of
public services. With respect to financing of public services, matters related to efficiency, effectiveness and quality
of public services (Benito et al., 2019 or Diaz-Serano and Meix-Llop, 2019). Linhartové and Stejskal (2017) examine
financing of public services and the efficiency of spent public funds on services of public libraries. It was found that
the library size does not affect the final value of the public libraries services, thus the efficiency of spent public
funds is comparable in both large and small libraries. Mededovic (2011) shows that countries with higher level of
economic development have higher public expenditures, based on the expansion of state activities aimed at
ensuring necessary quantity and quality of public services and public services in general.

Methods

The data used comes from Eurostat statistics database - Annual government finance statistics (Eurostat, 2019).
General government expenditures by function (COFOG) second level were selected for the purpose of the analysis
see Table1. For a detailed description of these services, see European Union (2019).
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Table 1. General government expenditure by function (COFOG).

COFOG Il level Function Abbr.
GF0301 Police services POLICE
GF0405 Transport TRANSPORT
GF0501 Waste management WASTE
GF0601 Housing development HOUSING
GF0704 Public health services HEALTH
GF0801 Recreational and sporting services RECRE-SPORT
GF0802 Cultural services CULTURE

Source: Eurostat (2019)

Three areas of public services have been selected (namely services for the development of human potential,
services for public consumption of the state, and other areas of public services). Another criterion is availability of
data for the selected set of countries in the analysed time period.

The original intention was to analyse allocations of public services in three stages: 2008-2010, 2011-2013 and
2014-2017. As public expenditures on services failed to show marked changes, the research deals with the average
of the period 2008-2017. Public expenditures on services are analysed in the course of the ten-year period 2008-
2017, which reflect the trend of the development of public services sufficiently. The year 2008 is the initial year of
the analysis, and 2017 is the last year when the data was available at the time of the writing of the analysis.

The box plot was used to present the median a data variability that the individual variables reach (public
expenditures on the selected public services as percentage of GDP, see Fig. 1). Pearson's correlation coefficient
was applied to check multicolinearity of variables for the average values from 2008-2017 and it shows that
correlation coefficients reach the maximum of approximately 0.300 (p<0.05), which can be considered a weak
correlation, following Evans (1996). The highest rate of the correlation of public expenditures by function reaches
the values r=0.327 (p<0.05) as average from 2008-2017.
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Fig. 1. Box plot of the expenditures on public services as average from the period 2008-2017 in the EU. Source: Author’s

The selected set comprises 28 EU countries: Austria (AT), Belgium (BE), Bulgaria (BG), Croatia (HR), Cyprus (CY),
Czech Republic (CZ), Denmark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE), Greece (EL), Hungary
(HU), Ireland (IE), Italy (IT), Latvia (LV), Lithuania (LT), Luxembourg (LU), Malta (MT), Netherlands (NL), Poland
(PL), Portugal (PT), Romania (RO),Slovakia (SK), Slovenia (Sl), Spain (ES), Sweden (SE), United Kingdom (UK).

Multidimensional scaling (MDS) was applied to analyse similarities and interpret the division of financial allocation
in public services in the period 2008-2017. Multidimensional scaling is a visual representation of distances or
dissimilarities between sets of objects (Borg et al., 2012). This method is suitable to compare objects when the
basis of the dimensions compared is unknown. The aim of multidimensional scaling is to determine the number of
dimensions and the position of an object (object coordinates). Objects that are more similar (or have shorter
distances) are closer together on the graph than objects that are less similar (or have longer distances). Examples
of relational data include correlations, distances, multiple rating scales or similarities. To create relational data, i.e.
a distance matrix, and consequently compute scaling solution from our interval multivariate data matrix, the
Euclidean distance was selected as a measurement of dissimilarity. Subsequently, we adopted ALSCAL type of
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MDS in its metric version with matrix conditionality. ALSCAL approach implements an alternating least-squares
algorithm. Thus, it calculates the number of input matrices by dividing the total number of observations in the
dataset by the number of rows in each matrix (IBM Knowledge Center, 2017). The higher the similarity between
two objects (in our case EU countries according public expenditures) is, the closer the points representing these
are. The output of multidimensional scaling is a scatter diagram (perception map), where individual axes represent
basic dimensions, and individual points the objects compared. Numerical outputs form the basis for the construction
of the image. According to Garson (2013) a decompositional or attribute-free approach of metrical multidimensional
scaling used in our case does not require assumptions of linearity, metricity, or multivariate normality. However, it
does not take account of control relationships as factor analysis does. Limitation of decompositional
multidimensional scaling is missing specific indication of the determinants of the relative position of the objects, i.e.
it is not possible to plot the countries and variables in the same perceptual map.

Two factors are decisive in the evaluation of the validity of multidimensional scaling: 1) s-stress (good-compatibility
rate) of the difference between distances calculated through multidimensional scaling and real distances prior to
the calculation. The lower the s-stress value, the better the compatibility of the model and data. 2) correlation
coefficient squared (RSQ) of input distances of the distances of objects and distances that are calculated and
determined based on coordinates of the individual objects in the perception map (the higher the value, the better).
For more detail, see Ersoz and Bayrak (2008). The data was processed with the software IBM SPSS Statistic 23.

Results

In the period 2008-2017, EU countries are analysed by means of seven public services and their financial
allocations by use of multidimensional scaling.

Similarity of EU countries by financial allocations to public services - analysis applying multidimensional
scaling

The Euclidean Distance Model, computed according to distances of EU countries and their variables (public
expenditures on services, is presented below in a two-dimensional form (k = 2). In the period 2008-2017 as
average for matrix: Stress = 0.08107 and the RSQ = 0.97552. The values of the Stress show a good compatibility,
but not a complete match of the model with the input data, and RSQ is adequately high. Based on the perception
map (Fig. 2), we can observe a similarity of EU countries by the distances of the visualised points and distinguish
clusters of countries in the dimension 1 (values ranging between -3 and 3) and dimension 2 (values from -1 to
1.5). On dimension 1, the most marked differences are seen between CY (-2.9357) and CZ (2.4311), mainly by
public expenditures on transport, and dimension 2 EL (-0.7977) and CZ (1.331) by public expenditures on public
health services.

Derrved Stimulus Configuration, Euclidean distance model
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Fig. 2. Perception map of EU countries by public expenditures on services in 2008-2017. Source: Author’s

According to the distances in Fig. 2, EU countries can be divided into seven clusters. The clusters divided by the
similarity of the selected variables (volume of public expenditures on services) in the period 2008-2017 as average
can be seen in Table 2.
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Table 2. Division of EU countries by the similarity of public expenditures on services in the period 2008-2017.

Cluster  Country

Public expenditures on services / area of the public sector by need

1. (074

transport (3.9% GDP); waste management (0.3% GDP) - area of technical infrastructure
police services (0.9 % GDP)- area of society needs

cultural services (0.6% GDP); recreational and sporting services (0.4% GDP); public health
services (1.4% GDP)- are of human potential development

housing development (0.3% GDP)- area of private goods financed from public resources

AT
LU
SE

transport (2.7-3.5% GDP); waste management (0.1-0.3% GDP) area of technical
infrastructure

police services (0.5-0.7% GDP) - area of society needs

cultural services (0.5-0.6% GDP); recreational and sporting services (0.3- 0.5% GDP); public
health services (0.1-0.2% GDP)- area of human potential development

housing development (0.2% GDP)- area of private goods financed from public resources

DE

DK

IE

NL
SI

transport (1.6-2.5% GDP); waste management (0.1-0.5% GDP), except FI, DK a IE (0%
GDP)- area of technical infrastructure

police services (0.5-0.9% GDP) - area of society needs

cultural services (0.3-0.8% GDP); recreational and sporting services (0.2- 0.6% GDP); public
health services (0.1-0.3% GDP), except Fl (0% GDP) - area of human potential development

housing development (0.1- 0.4% GDP), except LT (0% GDP)- area of private goods financed
from public resources

CcY
MT

transport (0.8-1.4% GDP); waste management (0.2-0.7% GDP) area of technical
infrastructure

police services (0.8-1.5% of GDP) - area of society needs

cultural services (0.3-0.7% GDP); recreational and sporting services (0.1-0.4% GDP); public
health services (MT 0.1% GDP and CY 0% GDP)- area of human potential development

housing development (0.1-0.2% GDP) - area of private goods financed from public resources

ES

UK

transport (1.8-2.2% GDP); waste management (0.2-0.7% GDP) area of technical
infrastructure

police services (1.2-1.3% GDP) - area of society needs

cultural services (0.3-0.5% of GDP); recreational and sporting services (0.3-0.4% GDP);
public health services (0.1-0.3% GDP) except PT (0% GDP)- area of human development
potential

housing development (0.2-0.4% GDP) — area of private goods financed from public resources

BE

EL
LV

transport (2.7-3.0% GDP); waste management (0.2-0.7% GDP) - area of technical
infrastructure

police services (1.0-1.3% GDP) - area of society needs

cultural services (0.1-1.1% GDP); recreational and sporting services (0.3-0.5 % GDP); public
health services (0.1-0.2% GDP) except EL a EE 0% GDP- area of human development
potential

housing development (0.1-0.4% GDP) - area of private goods financed from public resources

HR
HU

RO
SK

transport (3.5-4.1% GDP); waste management (0.1-0.5% GDP) except HR 0% GDP- area of
technical infrastructure

police services (0.9-1.2% GDP)- area of society needs

cultural services (0.4-0.8% GDP); recreational and sporting services (0.1-0.6% GDP); public
health services (0.1% GDP) except SK 0%GDP- area of human development potential

housing development (0.2-0.4% GDP) except HR (0% GDP)- area of private goods financed
from public resources

Source: Author’s

Table 2 shows that in the period 2008-2017, EU countries allocated a larger volume of public expenditures on
transport, while public health services of a preventative character (except CZ) and services related to housing
development received funding to a lower extent. A higher structure of similarity of public expenditures on services
can be seen in the second cluster of countries (with the exception of public expenditures on transport). A higher
similarity according to the volume of the structure of public expenditures is seen in countries in the fifth cluster
(except PT with higher public expenditures on transport and lower expenditures on waste management), countries
in the sixth cluster (except EL with minimum public expenditures on cultural services) or in countries in the seventh
cluster (except SK with the highest public expenditures on transport, but lower expenditures on police services).
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Verification of research questions

The volume of allocated public expenditures on services as % GDP is evaluated in relation to satisfied needs in the
areas of the public sector. RQ1 verifies whether: "There is any similarity between EU countries in the financial
allocation of public services related to the development of human potential?” In the period 2008-2017, EU countries
showed a high similarity in allocated public expenditures on public services related to the development of human
potential (public health services, recreational and sporting services), see Table 2. In the period 2008-2017,
according to the volume of public expenditure on public health services, if expenditures were allocated at least in
the minimum extent, the similarity was reflected in six clusters of countries (2-7 cluster, i.e. 27 countries). EU
countries had the highest similarity in allocated public expenditures on recreational and sporting services (mainly
in the 1st, 2nd, 5th and 6th cluster). Similarity in the volume of public expenditures allocated to cultural services
was mainly seen in the 1st, 2nd and 5th cluster of countries. Based on the results, it can be argued that RQ1 has
been confirmed.

RQ2 verifies whether “there is any similarity between EU countries in the financial allocation in services of public
consumption of the state (police services) and in other areas of public services (using the example of housing
development, waste management or transport)?” The similarity of the volume of public expenditures (if allocated to
public services) can be seen in public services related to housing development, which have the nature of private
goods financed from public resources from the economic viewpoint. A higher similarity in the volume of allocated
public expenditures on housing development was seen mainly in three clusters of countries (1st, 2nd and 4th
cluster). A lower similarity in terms of public expenditures was allocated to police services, which represent services
of public consumption of the state and satisfy needs of society. The highest similarity in police services was found
in two clusters, the 5th and 6th. Public expenditures allocated to waste management is similar in the countries in
the 1st and 2nd cluster. The highest volume of public expenditures from the analysed public services in the period
2008-2017 was allocated to transport by the EU countries, and here the smallest similarities were found in the
clusters of countries. In relation to RQ2, a high similarity of the volume of allocated public expenditures on services
related to housing development was confirmed. While public services which satisfy needs of society (police
services) and services in the area of technical infrastructure (in the present example transport and waste
management) are associated with differences in financial allocations, compared to the other public services
analysed. These differences are associated with the size of the public sector and priorities of the EU countries, to
what extent they intend to provide funding of public services from public resources. Also, the concept of national
public policies, associated with the varying degree of provision of public services in the respective countries, plays
arole in this process. Based on the results, it can be said that RQ2 was confirmed only partially.

The results confirm a higher similarity in the volume of public expenditures on services (culture, recreational sport,
health or housing) also in the EU as a whole (see Fig.3).

Denved Stimulus Configuration, Euclidean distance model
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Fig. 3. Similarity of public expenditures on services in the EU in 2008- 2017. Source: Author’s

RQ3 verifies if “EU countries with a similar volume of allocated public expenditures on public services connected
with the same tradition of public administration?” Based on the results of the performed analysis using MDS in the
period 2008-2017, the EU countries are evaluated in relation to the traditions of public administration (Table 3).
According to Demmke (2008), EU countries can be assigned different models of traditions of public administration
and human resource management (Anglo-Saxon, Continental European, Scandinavian tradition,
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Mediterranean/South European, Eastern European, South-Eastern European). Table 3 shows cluster of EU
countries by similar public expenditures by function and their affiliation to traditions of public administration.
Countries can be found in one cluster which are also connected with the same tradition of public administration.
Four countries (DE, FR, NL, Sl) in the third cluster represent the tradition of continental Europe, and with the
exception of Sl, these countries represent Western Europe. Three countries (IT, PT, ES) in the fifth cluster
represent the Mediterranean/South European tradition of public administration and represent Southern Europe.
Three countries (HU, PL, SK) in the seventh cluster are associated with the Eastern European tradition of public
administration and are countries of the Visegrad group, which represent Central Europe.

Table 3. Division of countries into clusters by use of MDS in relation to traditions of public administration.

Cluster Similarity by public expenditures by services Representation of tradition of public administration
(COFOG second level)

1. Ccz Eastern European: CZ

2. AT, LU, SE Continental European: AT, LU

Scandinavian tradition: SE

Continental European: DE, FR, NL, Sl
3. DE, DK, FI, FR, IE, LT, NL, SI Scandinavian tradition: DK, Fl

Anglo-Saxon: IE

Eastern European: LT

4, CY, MT Mediterranean/South European: CY
Anglo-Saxon: MT
5. ES, IT, PT, UK Mediterranean/South European: IT, PT, ES

Anglo-Saxon: UK

Continental European: BE

6. BE, BG, EE, EL, LV Mediterranean/South European: EL
Eastern European: EE, LV
South- Eastern: BG

7. HR, HU, PL, RO, SK South- Eastern: RO, HR
Eastern European: HU, PL, SK

Source: Author’s

However, it is necessary to take into consideration that the administrative system of the respective countries and
its management is influenced by historical, geographic, economic, cultural or internal conditions, which is related
also to the role of the public sector in procuring public services. Therefore, it can be said that RQ (3) has been

confirmed only partially.

Discussion

The rate of financing activities by the public sector is the criterion for the structuring of public needs. The results
of our research have proved a different role of EU countries in the size of the public sector, which is connected
to the volume of allocated financial resources from public budgets in the respective areas. Many authors (Brown
and Jackson, 1990; Bailey, 1995; Stiglitz and Rosengard, 2015; Stejskal at al., 2017) base the classification of
the public sector on public needs, which are satisfied fully or to a large extent by activities of public institutions
in the form of the provision of public services. Provision of public services includes services that involve the
general interest of an undefined number of people regardless of part of a society or the society as a whole
(Meric¢kova and Stejskal, 2014). Some authors, e.g. Harvey (1994); Wollmann and Marcou (2010) argue that if a
country produces goods or a service of collective consumption, these should be provided free of charge, or
alternatively if any goods or a service is provided free of charge, it should be produced by the state. Procurement
of services through public budgets does not mean a public production. It is therefore necessary to recognise how
the service will be financed and who will provide it. Musgrave and Musgrave (1989) strictly distinguish between
procurement and provision of public services. The difference between procurement (guarantee) and provision
(production) of the respective public goods or services also consists in the principle of the concept of privatisation
in the public sector and the definition of the role of the government. However, there is no direct link between
production and financing. A suitable combination of provision and financing must be chosen based on specific
circumstances and conditions (Boadway et al., 1999; Smith, 2003; European Commission, 2016). A public
service can also be provided by a private undertaking. That means that the public sector can conclude an
agreement on the production of the given goods/service provision with a private producer/operator. The general
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aim of such provision is for the services to satisfy public needs while abiding by the subsidiarity principle. Market
failure is particularly tangible when needs are satisfied through private goods. However, it needs to be taken into
consideration to what extent people's needs will be satisfied through state intervention and to what extent they
will be left to individuals and their market participation. These are substantial questions in finding the line between
the public and the private sector, namely the size of the public sector in the respective countries (Si¢akova
Beblava, 2007; Wollman and Marcou, 2010; Stejskal et al., 2017; Benito et al., 2019). Still, the ways of procuring
and providing public services differ across countries. It is a complex process and several countries have been
attempting to find new forms of ideal management and administration of public matters, bearing in mind current
geopolitical and economic trends, while there is no single procedure in EU countries.

As Brown and Jackson (1990: 321) argue, "one of the principles of fiscal federalism defines the ensuring of minimum
fundamental public services (safety, health, social care and education).” As a result, government should ensure the
minimum level of certain fundamental public services to every citizen regardless of the area or place they live.
According to other authors (e.g. Boadway et al., 1994; Beblavy and Si¢akova Beblava, 2007; Wollmann, 2018)
recommendations for the provision of public services can be summarised. In relation to the allocation function, the
majority of services should be procured at the local level if they are beneficial locally. Services above the local level
should be procured centrally. Services that lead to market failure but are required by the society should be provided
at the central level if a low risk of government failure is present.

Conclusion

The analysis of the period 2008-2017 showed that on the basis of similarity of public expenditures on services, EU
countries can be divided into seven clusters by the selected areas of the public sector. With respect to the defined
goal, a high similarity of services by the volume of allocated public expenditures related to human potential
development (public health services, recreational and sporting services) and services related to housing
development was proved. On the other hand, differences in financial allocations are presented by public services
which satisfy needs of society (police services) and areas of technical infrastructure (transport, waste
management), compared to the other public services analysed. These findings reflect the role and size of the
public sector by the priorities of the EU countries, thus the extent to which they intend to provide funding of public
services from public resources. Also, the concept of national public policies, associated with the provision of public
services, plays a role in this process. Public services, in particular the research into financial allocations, is a
specific topic. Therefore, some questions remain unanswered (e.g. the link to the efficiency and quality of the
production of public services) and can be addressed in further research.
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