IBIMA Publishing

Journal of Eastern Europe Research in Business and Economics
http://ibimapublishing.com/articles/|[EERBE/2024/746883/
Vol 2024 (2024), Article ID 746883, 16 pages, ISSN: 2169-0367
https://doi.org/10.5171/2024.746883

Research Article

Efficiency of Professional Polish Volleyball
Clubs PlusLiga, Poland: Data Envelopment
Analysis Approach

Artur Wyszynski
University of Warmia and Mazury in Olsztyn, Institute of Economics and Finance, Olsztyn, Poland
artur.wyszynski@uwm.edu.pl
Received date:26 March 2024; Accepted date:6 June 2024; Published date: 15 July 2024

Copyright © 2024. Artur Wyszynski. Distributed under Creative Commons Attribution 4.0 International
CC-BY 4.0

Abstract

The aim of the article is to assess the degree of variation in the efficiency of professional men's volleyball
clubs playing matches at the highest level of competition in Poland PlusLiga in the 2020/2021 season. The
non-parametric Data Envelopment Analysis (DEA) method was used to measure efficiency. The research is
supported by the fact that the literature evaluates the efficiency of mainly football clubs. Therefor, the
research extends the efficiency analysis to include volleyball clubs on the example of Poland, where in
recent times both clubs and the national team have been highly successful on the world stage. The results
of the research indicate that the efficiency of PlusLiga clubs varies. More than half of the (inefficient) clubs
have too high expenses (operating costs) in relation to the actual financial and sporting results. The study
shows that the technology of efficient clubs is mainly based on generating significantly higher revenues
than operating costs. This allows efficient clubs to convert expenses into results more efficiently than
inefficient clubs. Inefficiencies have been observed mainly in clubs where local governments are the
majority shareholder. They generate negative financial results and use budget funds from their owners to
cover losses and maintain economic stability. They operate under soft budget constraints and are favoured
by local governments to prevent their bankruptcy. By identifying differences in efficiency using established
benchmarking coefficients, the optimal amount of expenditure for inefficient clubs was determined and
what measures should be taken to improve their efficiency.
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Introduction

This section should provide background of
the study and highlight research motivation.
In Poland, since the transformation of the
economy after 1989, processes relating to the
professionalisation and commercialisation of
sport have been observed. These processes
were the earliest to include sports clubs
whose teams played in the highest
competition classes. In 2010, Polish
volleyball clubs, in agreement with the sports
association, established a professional
league, and to manage the competition, they
set up Polska Liga Pitki Siatkowej S.A., which
changed its name to PlusLiga SA in 2009.
PlusLiga is the highest-ranked men's
volleyball league in Poland. The task of
PlusLiga SA, which the clubs established, is to
manage the league competition and sell
media and centralised marketing rights. The
clubs' takeover of competitions organised by
the sports association and all media and
marketing rights give them a more significant
say in critical matters. This includes the
distribution of funds from selling sports
match broadcasting rights. The
disadvantages of such a solution may be that
poorer clubs, where the primary source of
funding is public money, fear that the
professionalisation of the league and, thus, of
the teams playing there will prove to be a
challenge beyond their strengths. As a result
of the club's transformation into a company,
they "enter" a higher level of organisational
functioning in the professional sports
market, where clubs may not be able to cope
and, as a result, are at risk of losing financial
stability.

Methods based on financial (indicator)
analysis are often used to assess the
efficiency of sports clubs. Very often,
however, it turns out that more than an
efficiency assessment based on an indicator
approach is required. Sports clubs are
specific organisations that differ from other
enterprises that produce various goods and
services regarding their objectives, legal
form, organisational structure, and scope of
operation. Clubs, especially those operating

in limited companies, must pursue sporting
and economic objectives (Sznajder, 2012). To
gain a reliable understanding of the financial
reality that characterises the functioning of
sports clubs, it becomes necessary to search
for and apply other methods to assess
efficiency, mainly from fields such as
statistics, econometrics or operational
research.

This article aims to assess the degree of
variation in the efficiency of the operation of
volleyball clubs whose teams played in the
2020/2021 season in Poland's highest phase
of competition—the PlusLiga.

In this article, when talking about efficiency,
we refer to the so-called technical
(technological) efficiency in the sense of DEA,
which is understood as the efficiency of
transforming the inputs incurred by the club
into economic and sporting effects (results).
The efficiency of the clubs was established
based on the non-parametric DEA method,
and the input-oriented models, abbreviated
CCR and BCC, were named after the first
letters of their creators' names.

The Concept and measurement of
performance and the Production process
of professional sports clubs - a review of
selected literature

Efficiency is one of the basic categories used
to evaluate an organisation's activities. It is
among the properties that determine its
essence, condition its functioning and assess
its development. The efficiency issue is highly
complex in the literature due to the various
definitions of economic efficiency. Samuelson
and Nordhaus (2004) treat efficiency as the
maximisation of production resulting from
the proper allocation of resources under
given constraints of supply (i.e. costs
incurred by producers) and demand (i.e.
consumer preferences). According to
Cameron (1986), defining efficiency is highly
complicated, but it is always necessary to
refer to internal and external evaluation
criteria specific to a given context and
changing over time. Efficiency in economic
science is considered in two dimensions:
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financial and organisational. The first
dimension is related to efficiency research in
economic theory. The second is related to
management science and is the category of
the synergetic effect of organisations, i.e. the
benefits arising from specific arrangements
of interaction within organisational systems.
According to Matwiejczuk (2000), the
concept of efficiency refers to the principle of
rational management formulated in two
variants: efficiency (maximisation of effect)
and economy (minimisation of input).

Performance measurement is a crucial issue
for any organisation, regardless of whether it
is profit-driven (applicable to business
organisations) or not (non-profit
organisations) (Kao et al., 2011). Measuring
the performance of sports organisations,
particularly sports clubs, makes it possible to
evaluate their performance against other
clubs performing in the same competition
class. This comparison is made by
confronting performance with competitors
(benchmarking). In the literature, the
following three methods are used to measure
the effectiveness of sports clubs, mainly
professional ones: indicative, parametric, and
non-parametric. In the first group of
methods, financial indicators, e.g.
profitability, liquidity, efficiency, debt and
others, are used to measure efficiency. These
indicators, calculated based on financial
statements, i.e. balance sheet, profit and loss
account, and cash flow statement, become
the basis for comparisons over time and with
other clubs operating in the same
competition class.

However, due to the specificity and nature of
the activities of sports clubs, more than the
use of indicator analysis to assess the
performance of clubs may be required. This
is due to the following reasons. Firstly, most
sports clubs, especially football clubs, are
characterised by poor financial health. Only a
few generate positive economic results,
which has a direct impact on achieving
profitability or liquidity. Secondly, to survive,
clubs conduct business in different markets,

i.e. the sports market and the advertising and
sponsorship market. In the case of the former
market, the recipients of sports product sales
are individual consumers, while in the latter
market, they are institutional consumers.
However, the revenues generated from
sports activities (ticket sales, broadcasting
revenues, sponsorship and advertising) for
clubs, even those in the highest competition
classes, must be more significant to ensure
financial stability. Compared to sports
leagues in Western Europe, in Poland, we
observe a situation in which sports clubs,
especially from the higher leagues, without
financial support from the state and local
governments, could not survive (Wyszynski,
2021, 2023). Thirdly, the indicator approach
does not allow the multiple dimensions of a
sports club's activities to be considered
simultaneously.  Often, the calculated
financial indicators form two, three, or four
variables that become the basis for a
selective economic evaluation of the club.

The limitations and inadequacies of the
indicator approach lead to a search for
methods of measuring the effectiveness of
sports clubs that provide a complete view of
the measurement issue and, simultaneously,
minimise the shortcomings of indicator
methods. Currently, research increasingly
uses methods that examine the performance
of different types of organisations using a
production frontier determined based on
entities identified as 'best in practice'. To
estimate this frontier, the most common
assumption is that the enterprise minimises
the consumption of inputs necessary for a
given production level. In this case, we speak
of input orientation. In contrast, effects are
maximised for a given level of inputs in an
effects orientation. The methodology of the
efficiency-productivity frontier distinguishes
between two main methods: parametric and
non-parametric. Parametric methods involve
determining efficiency from stochastic and
non-stochastic  quantitative econometric
models. Afriath (1972) is the founder of the
modern parametric methods approach. The
group of these methods includes SFA
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(Stochastic Frontier Analysis, TFA (Trick
Frontier = Approach), COLS (Corrected
Ordinary Least Squares), FPF (Frontier
Production Function) and others. In the
group of non-parametric methods, efficiency
is established based on models in which no
prior knowledge of the parameters that
express the relationship between effects and
inputs is required. The expenditures incurred
by the wunit under study enable the
achievement of specific (selected) effects
from the activity. At the same time, inputs
and effects can be expressed in monetary,
physical, and other units. These methods
primarily include DEA (Data Envelopment
Analysis) methods. Among the most
important are the following models of this
method: CCR - Charnes, Cooper and Rhodes,
BCC - Charnes, Cooper and Rhodes, SE-DEA
(super efficiency DEA - Banker, Gilford,
Andersen, Petersen), NR-DEA (non-radial
DEA - non-radial efficiency model), and
others. Based on the research, two models,
i.e. CCR and BCC, will be described later in
this article.

The CCR model proposed in the second half
of the 1970s by the three Americans Charnes,
Cooper, and Rhodes (1978), has now become
one of the most popular non-parametric
models used to determine the relative
efficiency of economic objects. Efficiency
here meant the ratio of the sum of weighted
effects to the sum of weighted inputs. This is
how the DEA method was born as a frontier
data analysis model. As mentioned earlier,
the measure of technical efficiency in the
DEA method is taken as the Debreu-Farell
measure, the original definition which
defines it as the difference between level 1
and the maximum possible reduction in
inputs at which it is technologically feasible
to produce a specific size. Defined in this
way, efficiency takes on values in the interval
(0,1). In DEA methods, no knowledge of the
form of the efficiency function is required.
The weights that maximise efficiency are
sought using the empirical magnitudes of the
variables in the form of inputs and effects
(for a given object, DMU - Decision-Making
Unit). This results in a mathematical

programming task in which the objective is
to determine the efficiency of the objects
relative to their entire group.

In the literature, efficiency assessments are
often made for professional football clubs or
professional sports leagues in the USA. In the
case of football, the DEA method has been
used, among others, by Haas (2003a, b) to
determine the efficiency of US-Canadian MLS
(Major et al. - a professional football league
located at the highest level of competition in
the United States and Canada) and English
Premier League clubs. In addition to these,
DEA method profiles have been used to
assess the efficiency of the following league
clubs: the Spanish league (Gonzalez-Gomez &
Picazo-Tadeo, 2010), German Bundesliga
clubs (Haas et al, 2004), French Ligue 1
(Jardin, 2009) and the Polish league
(Wyszynski, 2016). We can find research
results on the efficiency of sports clubs using
parametric methods in the works of Barros
and Leach (2006b) and Hofler and Payne
(1997), among others. Using the Cobb-
Douglas function, they determined the
efficiency of clubs in the English Premier
League football league and the US National
Football League (NFL). In contrast, the
application of the Stochastic Frontier
Approach (SFA) parametric method to
determine the efficiency of English football
clubs can be found in the work of Dawson et
al, (2000), Barros and Garcia-del-Barrio,
(2008), Boto-Garcia et al., (2023).

Problems related to the efficiency of
professional sports clubs require an
understanding of the specifics of the
production process, where managers have to
deal with several of its peculiarities. The
constructed production function has financial
and sporting outcomes on the output side
(effects). On the input side (inputs), there are
resources and investments for the team.
Consequently, the role of football managers
can be described as making strategic
decisions to convert resources into financial
and sporting outcomes in the most efficient
way.. In_the literature, as a function of the
goal of the production process of a
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professional football club, researchers
assume profit maximization (Neale, 1964;

Vrooman, 1995; Fort and Quirk, 1995) or win

maximization (Késenne, 1996; Quirk and El
Hodiri, 1974; Sloane, 1971). On the resources
and investments side of the input side of the
production function of a sports club, the costs
of player salaries, transfer fees and the
team's market value, as determined by player
values, are assumed. On the output side,
financial results (profits/losses) and sporting
results are considered in several points and
ranking in the league table. Economic
performance depends on the talent of the
players (Espitia-Escuer and Garcia-Cebrian,
2010; Fort & Quirk, 1995), while sporting
performance depends on the investment of
the team in the form of player salaries and
transfer payments (Késenne, 1996; Leach &
Szymanski, 2015; Szymanski and Smith,
1997). Szymanski (2011) showed that
salaries and transfer payments are more or
less proportional and suggested that they can

be used interchangeably to measure sporting
performance.

Data and method

The research covered 12 enterprises
operating professional volleyball clubs in the
PlusLiga in the 2020/2021 season. The
enterprises subject to the analysis conduct
business activities and are registered as
commercial code companies (joint-stock or
limited liability companies). The Polish
volleyball league is interesting because of the
clubs' sporting successes on the international
stage and the existence of a diverse
ownership structure. In addition to private
enterprises and associations, clubs are
controlled by state enterprises and state and
local government companies.. This specificity
should be borne in mind when interpreting
the results. The full names of the companies,
the names of the clubs, and the ownership
structure as of 31 December 2021 are shown
in Table 1.

Table 1: Club data

The company running | Name of club | Ownership | Majority shareholder % of

the club structure ownership

ZAKSA S.A. Zaksa State Azoty Group Zaktady 92

Kedzierzyn- Azotowe Kedzierzyn S.A.
Kozle

Klub Pitki Siatkowej Skra Betchatéow | Association | Energy Sports Club Skra 100

SKRA BELCHATOW S.A. Betchatéw

Asseco Resovia S.A. Asseco Resovia | Association Academic Sports Club 100
Rzeszow

Klub Sportowy Jastrzebski Association | Sports Club Jastrzebie- 100

Jastrzebski Wegiel S.A. Wegiel Borynia

Pitka Siatkowa Azs - Indykpol UWM | Association Sports Club AZS UWM 100

Uwm S.A. Olsztyn Olsztyn

Trefl Gdansk S.A. Trefl Gdansk Private Kazimierz Wierzbicki 90
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WKS Czarni Radom S.A. Czarni Radom | Association | Association Czarni Radom 100
Miejski Klub Sportowy Bedzin Local Municipality of Bedzin 100
Bedzin S.A. government

Aluron CMC Warta Warta Zawiercie Private Kryspin Baran 68

Zawiercie S.A.

Stal Nysa S.A. Stal Nysa Local Municipality of Nysa 76
government

Projekt Warszawa Sp. z Projekt Private Przetwoérstwo Tworzyw 100

0.0. Warszawa Sztucznych Plast-Box S.A.

GKS GieKSa Katowice GKS GieKSa Local Municipality of Katowice 87

S.A. Katowice government

Source: Author’s study based on data from the financial statements of companies
The DEA method was used to determine efficiency, which involves solving a series of linear
programming tasks to calculate the values of technological efficiency coefficients (technical, 6,)

under given constraining conditions. The models presented in this paper are referred to in the
literature as input oriented CCR and BCC.

Its objective function is to minimise the input level multiplier (Guzik, 2009):

6, — min 0

Restrictive conditions:
J
Z'xnjﬂ’oj S eoxno
=l (for n=1,...,, N) (2)

- the expenditure of the shared technology is no greater than the smallest possible proportion of
the expenditure incurred by the o-th facility:

J
Z Yoo 2 Vo
Jj=1 (forr=1,..., R) (3)

- the results of the shared technology are no less than those of the o-th facility:

N T I “
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where:
6, - .
- the efficiency factor of the o-th object,

Yo n-th input effort at the j-th facility,

Vro . r-th the output in the j-th object,

A

- conditions concerning the type of economies of scale

Let us denote the sum of the coefficients ™ ¥ :

J
Ly=Y

J=1

If one assumes:

Constant economies of scale—no condition
on Lo—are dealt with by the CCR—CRS
(constant return to scale) model. Variable
economies of scale occur when Lo, = 1, and
this is handled by the BCC—VRS (variable
return to scale) model.

The solution to tasks (1) - (4) consists in
finding the value of the coefficient 6, which
will allow such a maximum reduction of
inputs, at which it will still be possible to
achieve a given level of results. Analyzing the
studied set of objects requires the
formulation and solution of one DEA task for
each object, which postulates finding the
optimal way of converting the studied
object's inputs into outputs, i.e. finding the
optimal production technology. The optimal
technology minimises the inputs to a level
not exceeding the actual inputs, at which it is
possible to obtain results no worse than the
actual ones - as determined by the limiting

e A
ol>***>"%J _ the o-th-oriented common technology combination coefficients.

(5)

conditions. The 6, obtained from solving this
task is the technological efficiency factor.

In the CCR model with fixed scale effects, a
possible proportional reduction in inputs is
determined while maintaining at least the
same number of outputs. In contrast, the BCC
model determines how much less input could
produce the same number of effects. It differs
from the CCR model's assumption of variable
scale effects by introducing an additional
convexity constraint, i.e. Lo = 1. The solution
of the CCR model is the so-called total
technical efficiency, while the BCC is the so-
called pure technical efficiency. When
interpreting the results of the optimal
solution for the CCR and BCC models, two
situations can be distinguished:

1. when the optimum multiplier 6, is
less than 1, the optimum standard
technology inputs needed to achieve
such results as observed in the
facility under study are no more
significant than the inputs incurred
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by the facility. This means that the
facility is not fully efficient. The
difference 1- 6, determines the
degree of its inefficiency.

2.  when the optimum multiplier 6, = 1,
the optimum expenditures needed to
obtain such results as occurred in
the studied object are the same as
the actual expenditures of this
object. This means that the object
under study is efficient.

Solving either the CCR or the BCC model does
not provide a way of ranking facilities,
particularly fully efficient facilities whose
efficiency ratios are equal to one. Andersen &
Petersen (1993) and Tone (2002) announced
a suitable proposal to solve this problem.
Based on their proposed CCR model with the
so-called super-efficiency (SE-CCR, super-
efficiency), the order of football clubs was
determined from least to most efficient.

To calculate efficiency measures, the
categories of inputs and outputs were
selected using a literature review of research
on the efficiency of sports clubs worldwide
(Wyszynski, 2017) and the production
process of a professional sports club
(literature). In the production process,
variables in the form of investments in the
team, i.e.,, player salary costs or the team's
market value, are assumed to be inputs. Due
to the availability of information, one
variable was considered to describe the input
category, i.e. costs from operations. Three
categories of variables were included in the
effects: the financial result from operations
before interest and taxes (EBIT), the number
of points at the end of the regular season, and
the final place in the league table. The input
and effect categories and the Pearson
correlation adopted for the study are shown
in Tables 2 and 3.

Table 2: Categories of inputs and outputs of PlusLiga clubs

Clubs Operating costs | Financial result Points Rank in
(PLN ‘000) from operations the table
(EBIT) (PLN ‘000)
Zaksa Kedzierzyn-Kozle 13992 1339 70 2
Skra Betchatéw 14821 -872 48 4
Asseco Resovia 13853 -1214 46 5
Jastrzebski Wegiel 18334 -1656 56 1
Indykpol UWM Olsztyn 4852 -423 34 10
Trefl Gdansk 6647 -376 50 6
Czarni Radom 3504 10 24 12
Bedzin 6163 -5154 7 14
Warta Zawiercie 6558 -2712 43 8
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Stal Nysa 6599 -4064 24 13
Projekt Warszawa 11841 746 45 3
GKS GieKSa Katowice 20401 -3242 33 9

Source: Author’s study

Table 3: Pearson correlations between effort and effects

(1) (3) (4)
Operating costs (1) 0,06 0,51 0,64*
EBIT (2) 0,06 0,69 0,64*
Points (3) 0,51* 0,69* 0,92*
Place in the table (4) 0,64* 0,64* 0,92*

The marked correlation coefficients are significant with p <.05

Source: Author’s study

To carry out the analysis, reliable data from
the annual financial statements, reports from
the Board of Directors, and additional
information published on the website of the
National Court Register
(https://ekrs.ms.gov.pl/rdf/pd/search_df.)
were used. Sports performance data (number
of points scored at the end of each season
and placed in the table) were sourced from
the plusliga.pl website
(https://www.plusliga.pl/statsTeams.html).
The performance measures of the three CCR,
BCC, and SE CCR models of the DEA method

were calculated using the linear optimisation
programme EMS.

The efficiency of PlusLiga clubs and
possibilities for improvement - research
results

Table 3 shows the order of the PlusLiga clubs
in the league table at the end of the
2020/2021 season, the wvalues of the
performance indicators, and the
benchmarking formulas (coefficients) of
lambda Ao (calculated for the CCR model).
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Table 4: Results of the technical efficiency assessment of PlusLiga clubs for the 2020/2021

season
Clubs canking | % | B | Cficiency | formutaeror
Jastrzebski Wegiel 1 0,56 |1 0,56 As=1,56

Zaksa Kedzierzyn-Kozle 2 069 |1 0,69 As=1,44

Projekt Warszawa 3 075 | 1 0,75 A6=1,33

Skra Betchatow 4 0,55 |1 0,68 | 0,55 Ae=1,22

Asseco Resovia 5 0,53 10,60 | 0,53 Ae=1,11

Trefl Gdansk 6 1 1 1 Ai=1

Warta Zawiercie 8 0,79 10,85 | 0,79 26=0,78

GKS GieKSa Katowice 9 0,22 | 0,25 | 0,22 26=0,67

Indykpol UWM Olsztyn 10 0,92 | 0,94 | 0,92 26=0,36, A7=058
Czarni Radom 12 1 1 1 A=1

Stal Nysa 13 0,23 | 0,53 | 0,23 26=0,22,27=0,01
Bedzin 14 0,12 | 0,57 | 0,12 A6=0,11

Source: Author’s study

Based on the research, the fully effective
clubs (CCR model) in the 2020/2021
PlusLiga season are Trefl Gdansk and Czarni
Radom. The value of the efficiency indicator
for the clubs is one (100%), which means
that they are efficient both technologically
and in terms of the scale of results generated.
Given a pure efficiency value of one,
Jastrzebski Wegiel, Zaksa Kedzierzyn-Kozle
and Projekt Warszawa are technologically
efficient under the assumption of variable
scale effects (BCC model). Due to the
situation = where the efficiency (or
inefficiency) of these clubs with fixed and
variable effects does not match, scale
efficiency was additionally determined
(Table 3). Based on this, it is possible to
decide how much less input could be used if

the size of the results were optimal. The
measure of scale efficiency took values
smaller than unity, which suggests that these
clubs were inefficient in the scale of
resources involved. The least efficient clubs
in Plus Liga are those majority-owned by
local governments: Bedzin, GKS Katowice
and Stal Nysa. These clubs' technical
efficiency (CCR) is only 0.12, 0.22 and 0.23
(see table 2). This implies a need for cost
restructuring in the clubs from Bedzin and
Nysa.

The results of the research presented so far
have made it possible, above all, to
distinguish effective and ineffective clubs.
However, they do not provide the possibility
of unequivocally determining the order of
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clubs regarding the effectiveness achieved (it
is about the units considered effective in the
group). The application of the SE-CCR model
provides such a possibility. The obtained
magnitudes of the efficiency indicators

calculated based on this model provide the
basis for developing the order of clubs in the
ranking from the most efficient to the least,
as illustrated in Figure 1.

Czarni Radom | I — 1,51
Trefl Gdansk | I — 1,28
Indykpol UWM Olsztyn I 0,92
Warta Zawiercic NNIINININGEGN 0,79
Projekt Warszawa I 0,75
Zaksa Kedzierzyn-Kozle I 0,69
Jastrzgbski Wegiel NN 0,56
Skra Betchatow N 055

Asseco Resovia NS (053

Stal Nysa [N 023
GKS GieKSa Katowice NN 022
Bedzin I 0,12

0,00 0,40

0.30 1,20 1,60

Fig. 1. Ranking of the PlusLiga clubs regarding their efficiency (SE-CCR model)

Source: Author’s study

The most efficient clubs in a group of 12
PlusLiga volleyball clubs are Czarni Radom
and Trefl Gdansk. To achieve their results
(amount of operating profit, number of
points scored, place in the table), the clubs
from Radom and Gdarisk need, respectively,
1.5 and nearly 1.3 times less expenditure
than the other clubs in their optimal
standard technology. The remaining clubs
are not efficient, as their efficiency indicators
(ranking coefficients) are below unity.. The
competitors of the least efficient PlusLiga
club would perform the task at a cost of
approximately 12% of the club's actual
expenditure. The competitors of the least

efficient PlusLiga club (Bedzin) would
perform the task at a cost of approximately
12% of the club's actual expenditure.

Based on the efficiency measurement, it is
possible to determine the surplus (excess) of
operating costs relative to the actual demand,
ensuring the volleyball club's effective
functioning with the assumption of fixed
effects. Taking this into account, the
calculated efficiency measures of the
operation of individual sports clubs were
used to exemplify the optimum size of
salaries and thus identify opportunities to
improve the operation of clubs identified as
inefficient (Table 5).
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Table 5: Results of salary cost optimization for inefficient clubs

Actual costs of Cost reduction
ctual costs o Optimum costs of percentage

Clubs salaries (PLN . .

“000) salaries (PLN ‘000)

(%)

Bedzin 6163 731 88
GKS GieKSa Katowice 20401 4453 78
Stal Nysa 6599 1497 77
Indykpol UWM Olsztyn 4852 2428 50
Asseco Resovia 13853 7378 47
Skra Betchatéow 14821 8109 45
Jastrzebski Wegiel 18334 10369 43
Zaksa Kedzierzyn-Kozle 13992 10369 26
Projekt Warszawa 11841 8840 25
Warta Zawiercie 6558 5185 21

Source: Author’s study

The results of the least effective clubs, i.e.
Bedzin, Stali Nysa, and GKS Katowice, suggest
a cost reduction of 77% to 88%, considering
the scale of effects achieved and the optimal
use of resources. Clubs on whose
technologies the inefficient clubs can model
themselves (benchmarking formulae A, —
Table 2) are Czarni Radom and Trefl Gdansk.
They appear in most formulas for inefficient
clubs using the CCR model.

An essential element of the effectiveness of
professional sports clubs is comparing the
size of costs, including personnel costs
(salaries of players and coaching staff), to the

generated revenue. From the point of view of
financial risk and rationality of spending, the
costs of clubs should not be higher than the
revenues generated. They are exceeding this
limit, resulting in a financial loss.
Consequently, to continue operations in
future periods, the club should find funds to
cover the loss shown at the end of the
accounting period. If the intended sporting
and economic results are not achieved in the
future, the stability and financial security of
the sports club may be affected. Therefore,
the ratios of the share of operating costs to
net sales revenue were calculated for the
PlusLiga clubs studied, as shown in Figure 2.
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GKS GieKSa Katowice [N 646
Bedzin [N 632
Stal Nysa | 261

Warta Zawiercic || INEGNG 166
Jastrzebski Wegiel [NEGEGE 127

Skra Betchatéw [ 115

Indykpol UWM Olsztyn [ 110

Trefl Gdansk [N 110

Asseco Resovia [N 107
Projekt Warszawa (I 95
Zaksa Kedzierzyn-Kozle [ 93
Czarni Radom [ 90
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Fig. 2. Operating costs to net revenue ratio of PlusLiga clubs (%)

Source: Author’s study

Three of the 12 clubs surveyed have the
lowest operating costs to revenue ratio:
Czarni Radom, Zaksa Kedzierzyn-KozZle, and
Projekt Warszawa. At these clubs, the ratio is
below 100%. By far, the highest proportion
of the examined relationship was recorded at
clubs from Katowice and Bedzin, where costs
are more than six times higher than net
revenue. The results suggest that these two
clubs, the local government's majority
shareholder, generate low net revenues
about costs. A professional sports club's net
revenues include those strictly from sporting
activities, including ticket sales, funds from
sponsors and advertisers, commercial
activities, television rights sales and other
revenues. To balance the budget, GKS
Katowice, Stal Nysa, and Bedzin receive funds
from the city budget through sponsorship
agreements to promote the city, region,
public subsidies, capital injections in the
form of capital injections and loans and share
issues.

Summary

Based on the research carried out, it was
found that the operational efficiency of the
clubs varies. More than half of the
(inefficient) clubs have too high expenses
(operating costs) to the actual financial and
sporting results. The analysis shows that a
low ratio of the costs to net revenue
significantly impacts increasing technical
efficiency. This suggests that the technology
of efficient clubs is primarily based on
generating considerably higher revenues
relative to the costs incurred. This allows
clubs to convert inputs into outputs more
efficiently than inefficient ones. Inefficiency
was mainly observed in clubs whose majority
shareholder is local government. They
generate negative financial results. They use
budget funds from their owners to cover
losses and maintain economic stability.
Research suggests that the financial goal of
local government clubs is to survive in the
market. They operate under soft budget
constraints (Kornai, 2003) and are favoured
by local governments, which keep them from
going bankrupt. It can be assumed that clubs
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controlled by local governments pursue
other goals besides financial and sporting
ones, which may contribute to lower
efficiency.

The highest efficiency was observed in clubs
with  majority ownership by private
individuals, companies, and associations.
Examples are the clubs from Gdansk and
Radom, which can best convert the entrusted
funds into operating profit (EBIT).

It should also be noted that it is not always
the fully effective clubs that occupy the top
spots in the league table. In the case of the
Polish league, Trefl Gdansk and Czarni
Radom, efficient clubs, occupy places in the
middle and lower part of the table. This is
confirmed by studies by other authors for
other leagues, such as professional football
clubs (Haas 2003a, b, Jardin 2009; Barros &
Leach, 2006). However, it should be noted
that the study was conducted on a sample of
clubs for one season of competition. This is
mainly related to the availability of
information, which clubs in Poland are
reluctant to share. Undoubtedly, greater
access to economic and financial data would
enrich the analysis of the effectiveness of the
operation of sports clubs in Poland.
Nevertheless, the analysis and observations
made in the article can serve as an essential
signal for sports club managers as well as the
licensing committee of the sports association
issuing permission for the club to participate
in league competitions. The data from the
ranking, developed based on the SE-CCR
model, can be one of the essential tools
supporting the process related to monitoring
the financial situation. This is a potential
future direction for research into assessing
the effectiveness of sports clubs.

Notes

BCC.: The names are derived from the
authors' surnames: CCR - Charnes, Cooper,
Rhodes, BCC - Banker, Charnes, Cooper.

SE-CCR: A detailed description of the SE-CCR
model methodology in publications: m.in.

Andersen, P. and Petersen NC. (1993), Tone,
K. (2002) and Guzik, B. (2008).

Place in the table: For the determination of
correlations and in the DEA analysis, place
was taken in an inverse manner, e.g. place 1
was assigned 14, etc.

EMS: The programme is made available on
the website of the University of Dortmund,
http://wiso.unidortmund.de /LSFR
/OR/scheel/ems.
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