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A comparative analysis of the efficiency of public
funding policies for sports in the European Union

Jozef Kuéera, Emilia Zimkové®, Juraj Nemec? and Miroslav Nemec?

Abstract: This study examines the technical efficiency of sports funding policies in the
European Union countries. It aims to identify the efficiency of European countries in
achieving two public policy objectives for sports: supporting the population’s sporting
activities and promoting sports representation, which is expressed by international
sporting success. Additionally, the study aims to identify any statistical outliers within
this group. Data envelopment analysis was chosen as the main method. The results
indicate that most European Union countries are inefficient, and no statistical outliers
were identified among the group of efficient countries. This study has the potential to
support public policy decision-making related to funding sports.

Subjects: Political Economy; Economics; Finance; Sport and Exercise Science; Sport and

Leisure Management

Keywords: comparative analysis; data envelopment analysis; cluster analysis; public

funding; sports; efficiency

ABOUT THE AUTHORS

Jozef Kucera is PhD. student in the field of
Finance, who is focusing in his research on the
topics of sport industry, financing sport from
public sources, innovation policies and business
environment in EU countries. Mr Kuéera is also a
senior policy counsellor in The Chief Sports
Auditor dep. of The Ministry of Education, Science,
Research and Sport of The Slovak Republic.
Emilia Zimkovd is Professor in Finance at the
Faculty of Economics Matej Bel University in
Banska Bystrica, Slovakia. She devotes herself to
the issues of central banking, macroeconomic
performance and in recent years also to the effi-
ciency and productivity measurement.

Juraj Nemec is Professor of Public Finance and
Public Management at the Faculty of Economics
and Administration, Masaryk University in Brno,
Czech Republic and at the Faculty of Economics,
Matej Bel University Banska Bystrica, Slovakia. He
served and serves in different positions in inter-
national organisations in the public administra-
tion area.

Miroslav Nemec is Associate Professor of Sports
Sciences at the Faculty of Arts of the Matej Bel
University in Banska Bystrica, Slovakia.

PUBLIC INTEREST STATEMENT

This study examines the technical efficiency of
sports funding policies in the European Union
countries. It aims to identify the efficiency of
European countries in achieving two public policy
objectives for sports: supporting the population’s
sporting activities and promoting sports repre-
sentation, which is expressed by international
sporting success. Data envelopment analysis
with various radial and non-radial models was
chosen as the main tool for efficiency identifica-
tion. The results are partly unique, as an analysis
covering all European Union member countries
has not been conducted previously. The most
technically efficient financial systems operating
under constant returns to scale are those of
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most technically efficient financial systems
operating under variable returns to scale are
technically efficient units under constant returns
to scale plus Denmark, Germany, Estonia,
Hungary, Netherlands, Slovenia, Slovakia, and
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1. Introduction

Financing (co-financing) sports using public funds is typical for all developed (and most developing)
countries and is connected not only to the allocative function of public finances but also partly to
the redistributive function of public finances (Stiglitz, 1989). In sports, market failure is indicated by
the ratio of the volume of public and private financial resources allocated to mainly financing
organized and professional sports. Without public funds, the functioning of organized sports would
hardly be possible. Governments allocate large sums of public resources to sports, appreciating the
various positive externalities resulting from sports activities, such as better health in the case of
mass sports or promoting a country’s reputation through winners at the Olympic Games (Howard
& Crompton, 2018).

Downward et al. (2009) concluded that externalities are the basic starting points for public
sports policymaking. From a societal viewpoint, the positive externalities of mass sports are
connected, particularly with the fact that people who exercise and play sports reduce public
spending on healthcare and improve the overall health of the population. Orviska et al. (2014)
regarded a good health profile as an important part of a country’s overall well-being. Rosenthal
and Wolfson (2013), Bouckaert et al. (2008), and Johnson et al. (2021) also highlighted the political
affiliation of policymakers, which influences their support for welfare activities. Specifically, Morgan
et al. (2019) highlighted social inclusion as an important element of sports, which is another
positive externality.

According to the European Commission’s physical activity guidelines (Recommended Policy
Actions in Support of Health-Enhancing Physical Activity, 2008), regular physical activity significantly
reduces the risk of cardiovascular disease, cancer, stress, and other ailments (European
Commission, 2008). In addition to the positive effects of sports and exercise on the population’s
health, healthcare savings are also significant. Otarbaevich and Dlimbetovich (2021) noted that
the beneficial effect of 30 minutes of physical activity improved not only a person’s physical health
but also their mental health and consequently, the well-being of society as a whole.

However, there may be negative externalities associated with sports, such as the construction of
sports infrastructure, and hosting of competitions in protected natural areas. Hou and Liu (2020)
also noted the possible negative environmental impact of organizing sporting events. Montolio and
Planells-Strusse (2019) cited football hooliganism and crimes committed by club ultras as another
significant negative externality arising from passive engagement in sports.

One of the main tasks in financing sports using public funds is to spend these funds efficiently.
Achieving this requires that public resources be allocated transparently in accordance with public
interest. There are still limited studies connected to this topic, and the aim of this study is to
contribute additional comparative knowledge about the technical efficiency of public grants for
sports in the European Union.

This study aims to identify the technical efficiency of public funding policies for sports in
European Union countries in fulfilling two selected public policy objectives: supporting the public’s
sporting activities and promoting sports representation. Moreover, this study aims to benchmark
(rank and compare) efficient sports funding policies using public funds across European Union
countries to identify potential outliers.

The related research questions are as follows:

(1) How efficient is the public funding of sports in European Union countries in supporting the
public’s sporting activities and promoting sports representation?
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(2) Are there any statistical outliers that can be identified in the case of efficient public funding
of sports in European Union countries?

Most authors (f. e. Skoric & Hodak, 2011) are using regression models for efficiency identification
between inputs and outputs on the national level which does not provide a comprehensive answer
for inputs reduction or are also using same method for efficiency identification as this study but
only on the national level—between sports federations with limited variety of efficiency models
used (f. e. Murat et al., 2023) and between only sports clubs (f. e. Guzmdn-Raja & Guzmdn-Raja,
2021).

Taken this into the account, the specific value added of this study is the use of various efficiency
models (radial and also non-radial) of the data envelopment analysis (DEA), a linear programming-
based method for assessing the efficiency of operating units, which can also be used as a suitable
tool for measuring the technical efficiency of the use of public resources in sports. In addition to
identifying the technical efficiency of individual systems, the specific benefit of using this method
is the fact that this method may serve to design specific input optimization measures, based on its
results.

Employing available sports data from European Union countries, sports databases of The
International Olympic Committee, and strategic public policy publications in the field of sports, it
was possible to construct sets of main inputs and outputs representing the essential components
for the efficiency analysis. This study is the first one that is focusing on the efficiency of all public
funding systems of sports in the European Union by using the variety of the DEA efficiency models
and especially the slack based models (SBM) by Tone (2001) which has not been applied yet in the
field of sports.

2. Efficiency of public grants to sport and its measurement

The need for using public funds to finance sports can be justified based on the theory provided by
the academic literature and within the framework of national or international sports policies.
Regarding the international sport policies, the main strategy outlined in the European Union’s
White Paper on Sport (2007) suggests the following public policy objectives: promoting healthy
lifestyles, supporting grassroots sports development, promoting social inclusion and the develop-
ment of volunteering, preventing negative phenomena in sports (for example, match fixing or
doping), and supporting professional sports and the representation of countries in sports. Another
strategic document of The EOC EU Office (representation of the European Olympic Committees to
the European institutions)—Guide to EU Sport Policy (2017) is reflecting the White Paper on Sport
goals for public policies while highlighting the specific areas of social inclusion such as gender
equality. Some of the acts covering the sports topic in The European Union countries reflected
those sports policies—f. e. the Act No. 440/2015 Coll. on Sport (adopted by the Slovak Republic in
2015) aims to contribute to the development of positive externalities of sport—representation and
promotion of the country, development of physical competencies, supporting healthy lifestyle and
well-being of the population.

There exist many studies, identifying the value of sport from a public policy and public econom-
ics perspective. Brookes and Wiggan (2009) pointed out the need to consider sports funding as
financing for the “higher good”. Parnell et al. (2019) argued that public funds are an important tool
for promoting social inclusion, facilitating the public’s leisure activities, and improving their quality
of life. Brown et al. (2016) made similar arguments, indicating that using public sources allocated
by state administrative bodies could serve as a way to finance sports and sports organizations. In
their study on financing major sporting events, Groothuis and Rotthoff (2016) analyzed public
opinion, which is in line with that of many economists, in that public funding of big sport events (f.
e. Olympic Games) is inappropriate, particularly because it generates neither positive economic
benefits nor positive impressions of the organizing entity. Misener and Schulenkorf (2015) in their
study on the social value of sport events identified a need for deeper involvement of the local
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communities in all of the organizational stages of the sports events. Pil Lee et al. (2013) used a
variety of models and tools for measuring the social impact of sport and identified a high positive
effect of the frequency exposure to community-oriented sports on the social capital, collective
identities, and health literacy.

In addition to the arguments for co-financing sports with public funds, researchers have also
highlighted that financing sports in this manner may lead to problems associated with certain
aspects of the public choice theory (see Mueller, 2012 or Johnson et al, 2021). Sam (2009)
identified the dependence of sports organizations on state subsidies, and thus public funds, as a
main problem in sports development, particularly because of its high reliance on the will of
currently powerful politicians.

Wilson (2011) distinguished two main types of sports organizations from the viewpoint of
entities that receive state support: profit-generating organizations, such as professional sports
clubs, and organizations that focus primarily on providing services to their members. Sports
associations provide members, who may be natural or legal persons, with services and expertise
in organizing national and international competitions and ensuring participation in these events.
Lowther et al. (2016) also considered national sports associations as entities that fulfill the tasks of
strategic management and sports administration, demonstrating a top-down sports management
structure.

Nemec et al. (2014) distinguished among the three levels of public funding by which sports are
financed: the state budget level, budgets of higher territorial units, and budgets of cities and
municipalities. Andreff and Szymanski (2006) characterized the satellite account as a set of
national statistical reporting techniques covering specific areas. Some of the first satellite accounts
for sports originated in France and Germany. Therefore, sports satellite accounts represent a
standardized approach in compiling and subsequently evaluating selected indicators for measur-
ing the impact of sports on the economy, specifically the proportions of sports within the gross
domestic product, employment, and total expenditure. Shoji et al. (2018) understood satellite
accounts as measuring a defined set of sports goods and services that should reflect the specifics
of national economies.

2.1 Measuring efficiency of public grants to sports

There are a relatively limited number of studies with a direct focus on the efficiency of public sports
funding. Andreff and Szymanski (2006), Downward et al. (2019), Wilson (2011) and King (2009)
offered a basic insight into the issue of public sports funding and its connection with public policy
creation. Andreff (2009) also highlighted the importance of the effective use of public funds during
crises. De Carlos et al. (2017) focused on the effective use of all financial sources within the
Spanish federations representing Olympic sports, while Kasale et al. (2018) adopted a holistic
approach to measure the performance (and thus the effectiveness) of selected national sports
federations. De Bosscher et al. (2019) were focusing on the prioritization of funding in elite sport
across the 16 countries with conclusion that the level of prioritization depends on the level of
available funds (bigger countries prioritize less).

Lowther et al. (2016) presented a framework and possible tools that could be adopted by
national sports federations in the EU, which could possibly improve the effectiveness of the public
funds used. Skoric and Hodak (2011) focused on the complex approach of measuring the efficiency
of the sports public funding system in Croatia. Groothuis and Rotthoff (2016) and Ivaskovi¢ and
Cater (2018) partially focused on sports clubs’ performance and their assets. Winand et al. (2012)
developed the tool for financial management of sports federations which is based on ratios—f. e.
between the structure of public and private funds.

The issue of mechanisms for allocation public resources in sport was addressed by several
authors—e.g. (Andreff, 2009; De Carlos et al., 2017; Downward et al., 2019; Groothuis & Rotthoff,
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2016; Kasale et al., 2018; King, 2009; Lowther et al., 2016; Mitchell et al., 2012; Skoric & Hodak,
2011). The issue was also addressed by Czech and Slovak authors such as (Nemec et al., 2014;
Pavlik & De Vries, 2013) and (Novotny et al., 2011). The main issues of allocation of public
resources identified by the authors may be summarized as follows: i) identification and apprecia-
tion of the value of sport for the public, ii) efficiency of the use of public funds in sport, iii) fair and
transparent distribution of public funds based on achieved results in sport and iv) high dependence
of sports organisations on public funds.

Some studies have applied the DEA in sports research. For example, Ren and Liu (2021) applied a
three-stage DEA model to evaluate the efficiency of China’s public sports services. Murat et al.
(2023) used a DEA-based Malmquist productivity index to evaluate Turkish sports federations. DEA
techniques in the field of sports have also been employed by Niu and Zhang (2021) on the example
of universities” sports facilities with the identification of significant differences in the effectivity,
Guzmadn-Raja and Guzmdn-Raja (2021) identified relatively acceptable performance levels of all
clubs, Miragaia et al. (2016), and Meza et al. (2015) were comparing the results of different DEA
models used for evaluation of the Olympic federations.

Bhat et al. (2019) further reviewed various articles about DEA use in sports. However, the
different DEA models and approaches have not been fully used in interstate comparisons of sports
funding systems, and we also did not indicate the use of SBM DEA models.

3. Methodology

To answer the first research question (efficiency of funding), we employ non-parametric radial-
oriented DEA models by Charnes et al. (1978) and Banker et al. (1984), and a non-radial-oriented
slack-based measure by Tone (2001), applied under constant and variable returns to scale. In our
optimization procedure, the decision-making unit (DMU) is the public funding policy for sports
activities in individual EU countries. Non-radial DEA models (in contrary to radial DEA models
known as CCR and BCC DEA models) allow to optimize both side of the model, inputs and outputs
at the same time. The outcome reveals the level of inefficiency of inputs and outputs, an
information about economy of scale (increasing, decreasing, non-increasing, non-decreasing) of
analyzed decision-making units (DMUs), and individual benchmarks of DMUs. The cluster analysis is
used to group countries with similarities. We employ public spending on sports (2011-2020 data;
total sum) and the population count of EU countries (2022 data, as this figure is almost stabile) as
inputs, while the percentage of the population engaged in sports (measured and published in 2022
by Eurobarometer 525 Sport and physical activity) and Olympic medal count (2012-2022; total
sum) represent the outputs of our analysis (Table 1). The fact that for the engagement in sports
the input and output data do not cover identical periods should not be a problem, as the
conversion of inputs into outputs in real life does not occur at the same time.

To answer the second research question (identification of outliers), we use an innovative super-
efficient slack-based measure by Tone (2002). What is now called super-efficiency in scientific
papers was first suggested as a means of differentiating among frontier units. In many applica-
tions, several decision units are ranked as fully efficient, and it may be interesting to consider ways
of ranking them (Bogetoft & Lars, 2011). The optimal performance of DMUs (funding systems) is in
ordinary DEA models indicated by an efficiency score of one. As there is always more than one
DMU with this efficiency score, by super efficiency we compare efficient units to rank them and
identify statistical outliers (for example, the super-efficiency score more than 3.5 would be
considered as statistical outlier e.g., the DMU with such score is incomparable to other DMUs).
The idea of super-efficiency was proved crucial to regulation and contracting applications of DEA.

The data for the comparative analysis were obtained mainly from the secondary empirical data
in the EUROSTAT datasets (general government expenditures for sports available between 2011
and 2020 and latest population statistics in the EU, valid as of 31 December 2022). Additionally, we
obtained data from the Eurobarometer 525 sport and physical activity statistical databases—data
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Table 1. Selected indicators for DEA analysis

Countries Inputs Outputs
Government Population (P) % of the Medals won at
expenditures in populations” sports | Olympic Games (M)
mil. EUR (I) participation (PA)

Belgium 16857.4 11631136 64 11.14
Bulgaria 1104.2 6838937 33 6.65
Czechia 7645.1 10516707 58 28.1
Denmark 109723 5873420 79 18.62
Germany 79238 83237124 62 126.63
Estonia 1059.5 1331796 64 2.82
Ireland 2974.3 5060005 49 6.48
Greece 6093 10603810 31 7.65
Spain 44271 47432805 38 321
France 125604 67842582 53 90.49
Croatia 1970.3 3879074 48 16.98
Italy 42869 58983122 33 71.14
Cyprus 656.9 904705 39 0.5
Latvia 691.5 1875757 65 5.81
Lithuania 826.9 2805998 61 4.98
Luxembourg 2602.4 645397 68 0.01
Hungary 9586.4 9689010 50 37.27
Malta 164.9 520971 26 0.01
Netherlands 38141 17590672 88 84.68
Austria 9816.6 8978929 59 33.43
Poland 18936.5 37654247 39 25.93
Portugal 5992.9 10352042 17 0.83
Romania 5032.5 19038098 27 9.99
Slovenia 1262.5 2107180 62 17.63
Slovakia 1434.4 5434712 67 11.15
Finland 11039 5548241 81 12.29
Sweden 25031.5 10452326 78 45.94

Source: compiled based on the Eurobarometer 525 sport and physical activity statistical databases, EUROSTAT
datasets—general government expenditures for sports and population statistics in the EU and International
Olympic Committee statistics—available at: https://olympics.com/en/olympic-games/olympic-results

pertaining to sporting activity within the EU population between 2018 and 2022, and data in the
International Olympic Committee registers of medals awarded to individual countries in the winter
and summer Olympic Games held during 2012-2022.

Since 2012, data regarding the sporting activity of countries have been periodically gathered and
published through Eurobarometer surveys focusing on this topic; therefore, data on countries’
sports participation are obtained from the Eurobarometer 525 sport and physical activity survey.
The second output is the number of Olympic medals won from the 2012 Olympic Games held in
London to the 2022 Olympic Games held in Beijing. This includes both summer and winter games.
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The resulting indicator for the number of medals awarded is a composite indicator, in which each
individual medal award is allocated a unique value. The value of the gold medal is 1, that of the
silver medal is 0.5, and that of the bronze medal is 0.33. The authors estimated the average value
of medals on the basis of prize money rewards for athletes, based on existing public data. Owing to
computational constraints of the DEA Solver, a value of 0.01 was assigned to countries that did not
win any medals during the study’s timeframe.

3.1. Detailed methodology

Before performing the DEA, we identify the basic statistical features of the data. An important part
of the statistical overview is the cluster analysis based on Ward’s procedure (Rabusic et al., 2019).
This is a variance method that generates clusters that minimize the within-cluster variances. The
means of the variables are computed for each cluster. Next, the squared Euclidean distance from
the cluster means is calculated for each object. These distances were summed for all objects.

In our DEA, based on Thanassoulis (2001) and Zimkovd (2016), we consider a set of homogenous
production units DMU;,DMU;, ..., DMU,. Let a random production unit DMU,,0 = 1,...n produced
from m inputs represented by vector X, together with s outputs represented by vector y,. We
assume that Xmxn is a representative matrix of all m inputs of n production units, and Ypx, is a
representative matrix of all their s outputs. For a given decision-making problem, there exists a
production possibility set (PPS), that, for a given technology of production, comprises the permis-
sible combinations of all inputs and outputs. Assuming constant returns to scale, the PPS has the
following form:

PPScars = { (%,§)I¥ > X1.§ < Y4,7 > G}, (1)
Assuming variable returns to scale:

[Er—— — = 2 = 7o
PPSygrs = {(x,y)\x >XLy<Yii>0e7= 1}, 2)

where e denotes the corresponding unit vector in the form of e = (1,...,1) , and 7 represents
the corresponding vector of weights in the form of 7 = (i1,...,4,) . Technically, the most efficient
DMUs determine the efficient frontier, also referred to as the production possibility frontier (PPF). A
mathematical programming problem is solved for each DMU,,0 =1,...,n , while searching for
such a combination of inputs and outputs, to maintain the DMU, within the PPS and ensure
technical efficiency.

In analyzing the fulfillment efficiency of selected objectives of public sports policies by individual
European Union countries, we employed both radial and non-radial DEA models to benchmark the
efficient use of public fund volumes provided for the funding of sports, considering individual
countries’ populations. We focused on input-oriented models.

For a radial model operating under constant returns to scale, we used the input-oriented
Charnes, Cooper, and Rhodes model (CCR-I model) (Charnes et al., 1978). The result of the first
phase of the optimization problem is the rate of technical efficiency 8¢, or 65, which produces
values from the interval (0,1]. A value of one represents the overall Farrell’s efficiency of inputs,
using the CCR-I model.

Assuming that we have an optimization problem, the first phase of the CCR-I model takes the
following form:

min,; = 6, (3)

under conditions:
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0%, > X1 (4)
Yi>Yo (5)
Z 2 6nx1 (6)

max = e's™ + e'st (7)

n
§”=Xo— X 4% = Omu (8)
n —
ST =Y Wi —Yo > Osaa )
e}

For a radial model operating under variable returns to scale, we use the input-oriented Banker,
Charnes, and Cooper model (BCC-I model) (Banker et al., 1984). The first phase of the optimization
problem takes the following form:

min, ; = 6o (10)
under conditions:

0%o > XA (11)
YZ> ¥, (12)
The second phase of the optimization takes the following form:

max = e s 4+ e'st (13)

155
under conditions:

n -
§" =Xo— X, AiXi > Omx1 (14)

n —
st = Z li)—;i *Yo > Osxl (15)
i=1
For a non-radial model, we use the slack-based measure (SBM) and the super-efficient slack-based
measure (super-efficient SBM) of Tone (2001, 2002). We consider both constant and variable
returns to scale versions of the non-radial SBM models.

The input-oriented non-radial SBM model under constant returns to scale (SBM-I-C model) takes
the following form:

min 1 1 i Si_ (16)
Po=1-—% "
S © mi:l Xio
—, —,
max = e's™ + e'st (7)

under the conditions:
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n -
§ = ﬁo - Z }“iﬁi > Omxl (18)
i=1
n -
st = Z /107:' _)70 > Osx1 (19)

i=1

The input-oriented non-radial Super-SBM model under constant returns to scale (Super-SBM-I-C
model) takes the following form:

1ssi (20)

minp, =1—
s m = Xio

under the conditions:

n .
S =Xo— Y X >0ma (21)
i=1,i#o0

n -
§+ = Z /1,')7,‘ *}_/’o > Osxl (22)
i=1

The input-oriented non-radial SBM model under variable returns to scale (SBM-I—V model) takes
the following form:

minpozl—lii (23)
15 m i—1 Xio

under the conditions:

n -
§7 = zo - Z ﬂi)?i > 0mxl (24)
i=1
- n — — =
st= > AYi — Yo > O0sa (25)
i=1
€7 =1,7> O (26)

The input-oriented non-radial Super-SBM model under variable returns to scale (Super-SBM-I—V
model) takes the following form:

1ms-
minp, =1-—-Y (27)
75 Po m =3 Xio

under the conditions:

n o
§ =Xo— X A% >0Omua (28)
i=1,i#0
- n - - =
st= 2 AYi — Yo > Osa (29)
i=1
?z = 1,/7[ 2 6nx1 (30)

As the assumption of convexity for DMU, does not hold when using a super-efficiency model, the
optimal solution for a super-efficient SBM model is p; > 1.

The methodology used has some limitations, which are known to authors, but better options do
not exist. Used input and output data (except for the number of inhabitants) represent proxies and
not exact figures for several reasons. First, there is no chance to measure the amount of public
spending on sport correctly. In our study, we use the EUROSTAT indicator “general government
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expenditures for sports”. The EUROSTAT data do not cover all public resources, provided as direct
and indirect subsidies for sport (and physical education), but better source is not available. There
exist few national and comparative studies trying to estimate the full amount of public subsidies
for sports, but these studies cannot be used for our purpose. Second, also the precise measure-
ment of the engagement of populations in to sporting activities is impossible, however
EUROBAROMETER data are based on the responses of statistically significant sample of inhabi-
tants, and this allows to use them in our analysis. The last proxy is the number of medals won at
the Olympic Games and its conversion into one value, with different weights of different medals.
The allocation of weights was explained above, the other fact is that at the Olympic Games
countries from the entire world participate and thus the EU countries compete for a limited
number of ranks. However, this fact should not influence the validity of results, because the
relative chance of the EU countries is similar.

4. Results

The Table 2 shows that according to the Pearson’s correlation coefficient, there is a strong positive
correlation between a country’s population and the amount of public funds allocated to sports.
This finding is consistent with the logical assumption that larger and more populous countries
invest more in sports. There is also a substantial positive correlation between a country’s popula-
tion size and medal count; countries with larger populations have the potential for a greater
number of sporting talent, allowing participation in a wider variety of sports. A substantial positive
correlation was also discovered between the amount of public funding allocated to sports and
medal count.

Surprisingly, a low level of positive correlation was observed between the amount of public funds
allocated to sports and sports activities of the population. This suggests that the sports activities
among the population do not depend on the amount of public funds allocated to sports (as
determined by the EUROSTAT data) and that other factors (or sources not registered by
EUROSTAT) influence the sports activity indicator more significantly. There is a low level of positive
correlation between the outputs—sports activities of the population and medal count. Therefore, a
larger sports-active population does not necessarily result in a greater possibility of winning
medals, and vice versa.

ive statistics of inputs, outputs, and correlation coefficients

Inputs Outputs

(e (1 (O)PA (oM
Min. 520971 164.9 17 0.01
Max. 83237124 125604 88 126.63
Median 8978929 6093 58 12.29
Average 16549214.93 17476.814 53.296 26.268
Std. deviation 22279312.1 28382.254 18.660 31.980
CORRELATION (np (N1 (0)PA (O)M
(np 1
(D1 0.878 1
(O)PA -0.143 0.083 1
(O)M 0.832 0.846 0.238 1

Source: own elaboration (2023)
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The relatively high standard deviation also demonstrates the variance among the DMUs. The fact
that the median is less than the arithmetic mean value for all inputs and outputs—medal count—
indicates that there are a greater number of units in the set whose values are less than the mean
value. The median is greater than the arithmetic mean in the case of the output—sports activities.
Hence, there are more medal-winning countries with larger populations and greater government
investment in sports. On the other hand, there are slightly more sports-active countries than the
average for the European Union.

According to the cluster analysis outcomes summarized in and the descriptive statistical out-
comes, substantial disparities exist between inputs and outputs across countries. Using the input
and output data, the countries can be grouped into five clusters.

The first cluster consists of countries (Estonia, Latvia, Lithuania Luxembourg, Slovenia, Slovakia,
Belgium, Czechia, Austria, Hungary, Ireland, Croatia, Cyprus) with relatively high participation of
inhabitants in sport activities (average 58.81%) but not as high as it is in the second group
(average 81.5%). The second cluster consists of Denmark, Finland, Sweden, and Netherlands and
their unique feature is the largest participation of inhabitants in sport activities and better
performance regarding the medals won in Olympic Games comparing to the group one. The

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 5 10 15 20 25
1 1 1 1 1
Estonia il —
Latvia 14—
Lithuania 15—
Luxembourg 16
Slovenia 24—
Slovakia 25—
Belgium 1
Czechia ]
Austria 20
Hungary 17—
Ireland 7
Croatia 11 J
Cyprus 13
> Denmark 4
Finland 26 J
Sweden 27
Netherlands 19
Bulgaria 2 _l
Greece 8
Romania 23 J
Malta 18
Portugal 22 J
Spain 9 |
Poland 21
ttaly 12
Germany ]
France 10 4'
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third cluster consists of countries with the lowest levels of participation of their inhabitants in sport
activities (Bulgaria, Greece, Romania, Malta, Portugal) and poor performance during Olympic
Games. The group four consists of three large countries (Spain, Italy, Poland) with relatively low
participation of inhabitants in sport activities and solid performance during Olympic Games. The
last, fifth cluster consists of Germany and France, with not so high levels of participation of their
inhabitants in sport activities but with best performance during the Olympic Games.

Regarding the definition of DMUs, inputs and outputs, the connection between variables, and
subsequent descriptive statistics, the technical efficiency of each country will be further analyzed.
This involves a multi-criteria assessment of the non-parametric DEA and measures of the technical
efficiency of the decision units.

Table 3 summarizes the outputs generated by the DEA Solver when various input-oriented DEA
efficiency models were employed. To answer the first research question, input-oriented CCR-1, BCC,
and SBM models operated under constant and variable returns to scale were used. We examine
the efficiency of sports public funding in European Union countries in supporting their population’s
sporting activities and sports representations in situations of constant (CCR and SBM-C) and
variable returns to scale (BCC and SBM-V). Technically efficient financial systems are observed
when technical efficiency equals one. The most technically efficient financial systems operating
under constant returns to scale are those of Latvia, Luxembourg, Malta, and Slovenia. By definition,
the most technically efficient financial systems operating under variable returns to scale are
technically efficient units operating under constant returns to scale plus Denmark, Germany,
Estonia, Hungary, Netherlands, Slovenia, Slovakia, and Finland. Portugal has the least efficient
public funding for sports, followed by Spain (under constant returns to scale) and Greece (under
variable returns to scale).

To answer the second research question, super-efficient SBM operating under constant (super-
SBM-I-C) and variable (super-SBM-I-V) returns to scale were used. We ranked and compared the
efficient units to determine whether statistical outliers exist. As the highest technical super-
efficiency score reached by Malta is 2.860, that is less than 3.5, we can conclude that none of
the financial systems funding public sports in EU countries is a statistical outlier.

Table 4 presents the outputs of the DEA of each model and identifies the necessary input
adjustment design (P: population, I: public funds invested in sports) for achieving technical
efficiency in the six inefficient countries. The table also includes Latvia as an example of the
efficient utilization of inputs. In Latvia, inefficient use of input resources was not identified.

Portugal was the least efficient country. All DEA models revealed the possibility of a substantial
input reduction. Regarding population, the models suggest the necessity to increase the potential
quality of a country’s population. The individual models (radial and non-radial; variable and
constant returns to scale) had no discernible impact on the analysis results. The untapped
population potential of the country is apparent, and given its size, it should result in increased
sporting activities and medal count. According to input-output correlations, a country’s population
size has a substantial effect on their medal count, but little effect on the sporting activities of the
population.

Regarding the amount of public investment in Portuguese sports, given the outputs achieved,
various DEA models suggest large cuts. The models recommended cut ranges from 96% to 97%,
indicating a grossly inefficient use of public funds for achieving sporting activities through the
public and Olympic medals. The individual models, whether radial or non-radial or variable or
constant returns to scale, had no discernible impact on the results.
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5. Discussion and conclusions

This study investigates sports funding policies using public funds in European Union countries and
explores their efficiency in fulfilling two public policy objectives: supporting the population’s sport-
ing activities and promoting sports representation. Moreover, this study aimed to benchmark the
efficient sports funding policies using public funds in EU countries to identify potential outliers. To
answer these research questions, several data envelopment models were used to examine public
funds utilization for funding sports in EU countries, operating under conditions of constant and
variable returns to scale, including radial and non-radial DEA models.

The most technically efficient financial systems operating under constant returns to scale are
those of Latvia, Luxembourg, Malta, and Slovenia. The most technically efficient financial systems
operating under variable returns to scale are technically efficient units under constant returns to
scale plus Denmark, Germany, Estonia, Hungary, Netherlands, Slovenia, Slovakia, and Finland.
Portugal has the least efficient public funding for sports, followed by Spain (under constant returns
to scale) and Greece (under variable returns to scale). The super-efficient SBM operating under
constant and variable returns to scale was used to identify whether there are statistical outliers
among sports funding systems using public funds in European Union countries. The super-effi-
ciency scores revealed that none of the systems are statistical outliers.

This study has important theoretical and especially practical implications. It adds to the current
knowledge related to the efficiency of public funding of sports by using DEA method to evaluate
the situation in the EU, the method which supports studying policies from diverse settings. The
practical aspects of this study are connected with the fact that during current turbulent times,
affected by recent crises, most governments have to cope with significant budget deficits and their
levels of public debt increase over acceptable levels. Countries should learn from examples of best
practice, identify successful strategies that can be adapted or replicated in their own conditions,
and which could possibly improve the ratio between the inputs and outputs, based on benchmark-
ing and learning from leaders. The national solutions represent different institutional varieties,
within which the concrete determinants of higher efficiency of the inputs used would need
individual analysis, which cannot be delivered by single academic research. Taking this into the
account, our results can serve as one of the inputs for national accountability and fiscal discipline
“watchdogs” and interested “think-tanks”.

Our study possesses limitations in two areas: limited range and complexity of datasets and a
deterministic approach to the methodology. For a more comprehensive analysis, the optimization
process can include not only variables that are proxies for public investments in sports and human
resources of the countries but also those that would capture new technologies (f.e. processing of
big data by artificial intelligence) that influence sports activity outcomes. Based on our findings, we
can confirm that the deterministic approach was used correctly, as no statistical outliers were
identified in sports funding systems using public funds in European Union countries. Another
option is a stochastic optimization approach based on a stochastic frontier analysis.

Our results are partly unique, as an analysis covering all European Union member countries has
not been conducted previously; however, many similarities with previous studies can be found.
Skoric and Hodak (2011) state that the sports development indicator, expressed as the number of
registered athletes, does not depend on the volume of public funds invested. Ku¢era and Nemec
(2021) demonstrated using a regression analysis that the sports activity of the population does not
depend on the volume of public funds invested in sports, expressed as a percentage of GDP.
Therefore, an increase in public expenditure may not achieve the desired effect for more sports-
active individuals in the population.

Mitchell et al. (2012) highlighted and demonstrated with historical examples that the motivation
for financing professional sports and representation from public funds is often to link the success

of sports to political objectives. This assumes that increased public spending leads to more
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sporting achievements, resulting in increased political support. Rosenthal and Wolfson (2013) also
highlighted a more general link between welfare expenditure and political support. However, to
maximize the benefits of additional spending, it is important to increase the efficiency of expen-
ditures and compare the efficiency of domestic sports expenditure with that of other countries. De
Bosscher et al. (2019) identified a need for prioritisation (especially in the case of limited financial
sources) as a deliberate strategic choice for an efficient way to invest funding.

The conclusions of other authors who applied DEA to different areas of sports also stressed that
there was poor or no evidence of the efficient use of inputs, including public funds (Guzmdn-Raja &
Guzmadn-Raja, 2021; Meza et al., 2015; Niu & Zhang, 2021). Our results reinforce these previous
results and suggest that governments should adopt a more evidence-based approach to sports

expenditure.
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