<@ sustainability

Article

Application of the Perceived Popularity of Sports to Support the
Sustainable Management of Sports Organizations

Michal Varmus *

check for
updates

Citation: Varmus, M.; Kubina, M.;
Bosko, P.; Miciak, M. Application of
the Perceived Popularity of Sports to
Support the Sustainable Management
of Sports Organizations.

Sustainability 2022, 14, 1927. https://
doi.org/10.3390/su14031927

Academic Editor: Flavio Boccia

Received: 15 November 2021
Accepted: 1 February 2022
Published: 8 February 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

, Milan Kubina

, Pavol Bosko and Martin Miciak

Department of Management Theories, Faculty of Management Science and Informatics, University of Zilina,
010 26 Zilina, Slovakia; milan kubina@fri.uniza.sk (M.K.); pavol.bosko@fri.uniza.sk (P.B.);
martin.miciak@fri.uniza.sk (M.M.)

* Correspondence: michal. varmus@fri.uniza.sk

Abstract: The operations of sports organizations must be managed to create value in the long run.
This explicit management will support their efficiency, competitiveness, and sustainability. The key
concept measured in this study was the popularity of sports. This concept is a pivotal element in
influencing the acquisition of financial contributions for sports organizations (from the state and
sponsors) as well as in attracting new members. We conducted an online questionnaire in 2021
focusing on the concept of the perceived popularity of sports in Slovakia. The number of observations
was 338, out of the total population of Slovak citizens over the age of 15. We also applied other
methods, including content analysis, induction, deduction, comparison, and synthesis analyses.
The analysis of the data led to the following findings: in this context, the two most popular sports
were hockey and European football; the greatest propensity for fan self-identification was observed
for European football, hockey, and basketball; men who indicated a preference for cycling were
significantly larger fans of the sport than women; European football and motorsports were almost
exclusively preferred by men; skiing, volleyball, and tennis were preferred by women; and basketball
was preferred by the youngest respondents. This study aimed to propose recommendations for
approaching sustainability, assuming that increasing popularity represents an opportunity to increase
a sport organizations’ membership base.
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1. Introduction

While studying the subjective popularity of sports in different countries, selected char-
acteristics need to be deliberately included so that new, applicable findings and conclusions
can be drawn to direct the decision-making of policy makers and the managers of sports
organizations. This area is not clearly defined in Slovakia. Therefore, we decided to focus
on the subjective popularity of sports and its connection to the sustainable operation and
development of sports organizations. To better describe the topic studied, the ideas in
this article are introduced following a deductive flow from the more general concepts to
individual, differentiated elements. Further in the text, these elements and specific points
are directly accompanied by supporting or opposing opinions and the findings of other
authors from around the world. This proves the importance and topicality of the research
presented in this article.

In a comprehensive manner, sports represent a pervasive social institution that has
grown into a multi-billion-dollar industry [1]. It is necessary to understand how changes
in culture (as a fundamental component of society) are reflected in the perception of
sports. An example of the impact of such changes on sports is skateboarding [2]. This
sport was considered informal; however, it has become more and more accepted over
time, which is reflected in the increased effort to create space for its practice. This means
the use of buildings or unused swimming pools in cities that were adapted to the needs
of skateboarding.
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In the past, the traditional values of teamwork and collective interest were primarily
recognized in sports [3,4]. Even though cooperation remains a much needed and important
factor [5], sports are currently used as a tool to escape everyday life, as many people lead a
stressful lifestyle in large cities [6-9]. One way to understand the motivation to practice
sports is as a kind of rebellion, as it feeds individualism. These statements also relate to
the use of sports as a liberating mechanism. An increased interest in a healthy lifestyle has
led to the popularization of various sports, such as yoga [10,11]. Sports are increasingly
perceived as an inseparable part of modern lifestyle [2].

In Slovakia, public funds are redistributed in the field of sports using a formula called
the “Contribution to Recognized Sports” (the Ministry of Education, Science, Research, and
Sports of the Slovak Republic). This formula includes the domestic or foreign popularity
of a particular sport as a power factor of the impact of sports on society. On the other
hand, the success of the national team at important international events affects (mostly
positively) the economy, tourism, or the brand of individual destinations. These events
include the World Cup or the Olympic Games, which raise awareness of the region as
a tourist destination, helping stabilize and improve its long-term future prosperity by
increasing economic activity and creating new jobs [12].

The popularity of sports has been studied, for example, among pupils of primary
schools in Serbia. The authors of this study identified not only the favorite sports among
the children, but they also proved that there were statistically significant differences in
preferences in relation to genders. As they studied a different population, the question is
whether a similar statistical difference would appear in the Slovak Republic [13].

In another study, the popularity of three selected sports (European football, basketball,
and volleyball) in Estonia was analyzed. However, the methodology was different to
that used in this article. The authors assumed the selected sports were the most popular
sports in Estonia, and then analyzed historical data (1920-1940) from individual sports
associations [14]. No such assumption was applied in this study. Our intention was to
analyze what the population subjectively prefers.

Other authors have analyzed the reasons why alternative sports (those that cross the
boundaries of traditional rules and celebrate the artistic quality) have become popular in
the UK. They used qualitative methods in an effort to answer this research question [15].

Another study focused on national cricket teams. The authors analyzed Twitter data,
a popular source for text analysis [16]. Twitter data was also used in [17] to analyze sports
fans’ behavior. However, this approach could not be used in this study, since Twitter is not
a popular social media platform in Slovakia. Only three percent of the Slovak population
use it daily [18]. Hence, the data would not yield representative conclusions.

To explain the focus of this article, the following points are highlighted, representing
the gap that we identified. Firstly, there is no defined notion of a sport’s popularity.
Secondly, there is no methodology by which popularity can be approached and measured
objectively. We primarily followed the analysis of the Slovak sports market’s specifics. The
previously mentioned formula was applied here in the financing of sports, including a
parameter of the popularity of the sport. In working with the popularity factor, the key
issues that arise are the objective measurability and measurement frequency. The cause of
these issues is often the organization of various events, even the events connected to the
Olympic cycle.

For example, the success of baseball teams in Taiwan has made baseball a national
sport [15]. Winning the Little League World Series has led to an increase in baseball’s
popularity in Taiwan, while helping improve the performance of baseball teams within all
age groups [19]. Thus, a multiplicative relationship between success in sports and their
popularity is assumed.

The very notion of “sports’” popularity” is essentially abstract because there is no
uniform definition for it [14,15,20-24]. This concept can be approached from different
perspectives and can be divided into objective and subjective components. Objectively, the
popularity of sports can be expressed by numerical indicators, such as the total number of
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spectators at sports events, the viewership of sports on TV, the number of sports clubs and
athletes, etc. The subjective component represents the perception of a sport’s popularity
among the entire country’s population. The research and questionnaire survey presented
in this article focused specifically on this component. Subsequently, the popularity can
be examined in relation to the active practice (physical activity) or passive consumption
of sports (watching sports events in the media). These aspects of popularity should
be differentiated.

Based on the position of a sport in the state’s budget allocation [25-31], it can be
assumed that if the most popular sports receive the largest share of the budget, they will
have better conditions for international success (assuming an efficient utilization of the
funds). Thus, the state government would achieve the highest return on investment and
the retroactive effect would be maximized in this way. The international success of less
popular sports would not yield such a retroactive effect as that of the most popular sports
on the domestic and foreign sports market. Therefore, it is necessary to examine the topic of
the recognized sport’s popularity so that this abstract concept can be objectively quantified,
at least to some extent. This will result in the efficient allocation of public funds. The
sustainable operation of sports organizations (regarding the dimensions addressed in this
article) will also be supported.

However, finding an objective approach to measure the popularity of sports is chal-
lenging. Capturing this concept in values that credibly indicate the population’s sports
preferences is difficult. Measuring an individual sport’s popularity, thus making it objective,
is a complex issue. Another aspect is the application of the knowledge gained this way
to improve the formula for calculating the contribution to recognized sports (under the
conditions of the Slovak legislation). The popularity of a sport can be assessed in a variety
of ways and is affected by numerous factors [32-34]. However, it should be quantifiable
to such an extent that it can be meaningfully applied in the formula. Its current form has
hardly changed in Slovakia for several years, which may indicate its quality, or rather the
lack of viable alternatives [35].

This article responds to the current absence of a uniform definition of a sport’s popu-
larity, or a uniform approach to its evaluation. Therefore, we narrowed our attention to the
“perceived popularity” of individual sports among the overall country’s population.

The value of this article stems from focusing on the topical issue of the sustainable
operation of sports organizations. Its main contribution is the proposed methodology for
analyzing a sport’s popularity, and its consideration within the policy makers” and sports
managers’ decision-making processes. The innovativeness of this study is found in its
definition of specific terms, such as sports’ popularity and sustainable development of
sports organizations.

The logical structure (underlying the purpose) of this research includes the sports
organizations, sports management, the aspect of sustainability, and the inter-relationships
between these elements. These relationships are described in more detail via the establish-
ment of the research hypotheses in the literature review section. Specifically, the following
direction is examined: the impact of sports financing from the state budget and the pop-
ularity of individual sports among the country’s population on the development and
sustainability of sports organizations.

2. Literature Review

The analysis and summarization of the theoretical background available within the
area of sports management in connection with the concept of sustainability formed the
fundamental basis for conducting this research. This article presents the results of these
activities. Its topic is set into a broader context of sustainable sports management and the
management of the key sports organizations’ stakeholders. The literature review follows
a logical sequence; beginning with an initial definition of sports spectators and sports
fans, it continues with the effects of sports” popularity on this specific market. Finally, the
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relevant aspects of the sustainable operation of modern sports organizations are linked to
the perceived popularity of various sports from the perspective of the country’s population.

2.1. Sports Spectator, Sports Fan

Once the overall research area was set, specific sports management-related issues were
selected for the study. This was performed by approaching sports” popularity from the
perspective of the public, then specifically focusing on people identifying themselves as
true fans of individual sports. In this context, it was necessary to deal with the identification,
definition, and mutual distinction of several terms, described below.

The first term is a sports spectator, who is not necessarily a sports fan [36]. The
characteristics of a sports fan are the devotion and emotional involvement a person feels in
relation to a particular sports organization [37]. It is in the sports organizations’ interest to
attract as many genuine fans as possible, as fans who strongly identify with a particular
team are willing to spend more on purchasing the team’s promotional items, and they are
more likely to watch a match in person or via the media, pay more for tickets to an event,
and remain loyal, even if the team’s athletic performance is poor [38,39].

This finding was also confirmed by Da Silva et al. [40], who claimed that such fan
behavior grows into a long-term relationship with the club or the team. This is characterized
by a considerable willingness to invest time and money, regardless of the quantifiable
results. Additionally, the phenomenon of fans’ belief that their attendance at an event as
well as their overall involvement influence their favorite teams’ final performance has been
studied in the past as well [41].

2.2. Linking Popularity with Sustainability

Within the wide topic of sports management leading to the sustainable operation and
development of sports organizations, the core concept studied and presented here is the
subjective aspect of sports” popularity. Following this premise, this article’s focus specif-
ically reflects on the formula for calculating the value of the contribution for recognized
sports, defined in the Slovak legislation as [35]:

PZ(A*KVVD+A*KVVM)*(B*ZD+C*Zz)+(1—2*A)*M23, (1)

where A is the percentage of the weight of a sporting achievement; B is the percentage
of the weight of domestic interest in sports; C is the percentage of the weight of foreign
interest in sports; (1 — 2 * A) is the percentage of the weight of the number of young
people under 23 years of age; KVVD is the coefficient of the significance of the result in
the category of adults as of September 30 of the year preceding the year for which the
contribution to the recognized sport was provided; KVVM is the coefficient of significance
of the result in the youth category as of September 30 of the year preceding the year for
which the contribution to the recognized sport was provided; ZD is the domestic interest
in the relevant recognized sport, calculated based on public opinion polls in the territory
of the Slovak Republic, the conduction of which is ensured by the Ministry of Education
every two years within one month after the end of the Olympic Games (the Ministry of
Education publishes the results of these polls on its website within one month); ZZ is the
foreign interest in the relevant recognized sport, calculated based on audience surveys
abroad, the conduction of which is ensured by the Ministry of Education every two years,
always by September 30 (the Ministry of Education publishes the results of these surveys
on its website within one month); M23 is the average of the number of active athletes in a
recognized sport under the age of 23 as of September 30 from two years preceding the year
for which the contribution was provided to the recognized sport, as well as of September 30
of the year preceding the year for which the contribution was provided to the recognized
sport—the number of active athletes includes all the athletes who have reached the age of
23 during the period being considered.

More details on the components of the formula can be found in the corresponding
act and other relevant regulations. The formula includes sports’” popularity from the



Sustainability 2022, 14, 1927

50f22

perspective of the country’s population. We focused on this aspect directly related to the
sustainability of sports and the sustainable development of sports organizations. Therefore,
this article aims to propose recommendations for approaching the popularity of sports
as one of the key elements for influencing the acquisition of monetary donations, which
have other significant impacts on the sports industry as a whole and sports organizations
as well.

An increase in popularity leads to an increase in a sports club’s membership base.
On the other hand, it also increases the number of fans, achieving greater viewership of
matches and other events. Higher viewership attracts more sponsors because more popular
sports are more “visible”. Therefore, the impact of sports” popularity goes beyond the
contributions for the recognized sports as part of the state’s budget allocation.

All these aspects follow the support of sports’ sustainability and their sustainable
development. If building popularity is considered a long-term process that supports the ef-
ficiency and competitiveness of a sports organization, the sustainability of this organization
will also be continuously supported.

Building on the findings mentioned above and the results of previous research [42—45]
associated with sports fans, two hypotheses were defined for this study. The hypotheses
include the variables of gender and the self-identification of sports fans in the country’s
population on which the concept of the popularity of sports was studied. Their validity
will advance knowledge in relation to the aspect of the perceived popularity of sports,
belonging within the broader field of sports management. In this field, the sports fans, and
thus the fans of sports organizations, represent an important stakeholder group. Therefore,
these findings will have an application in the management of sports organizations, leading
to their sustainable operation and further development.

Studying such differences is important in relation to the sustainable operation of sports
organizations, because the popularity of a sport is one of the parameters included in the
formula for the allocation of public funds among the individual sports. In addition, the
popularity of a sport also affects the opportunities for sports organizations to gain funds
from private sponsors, as well as from their own business activity. Hypothesis H1 was
defined as follows:

Hypothesis 1 (H1). The distribution of a country’s population in terms of their identification as
fans of particular sports, which is one of the elements of the subjectivity of a sport’s popularity, is
statistically different among the sports people consider as their favorite.

In this context, the preference of a particular sport by the people within the population
studied still describes the subjectivity of the sport’s popularity. The detection of differ-
ences based on gender then poses important issues to be solved by the policy makers as
well as sports managers themselves, with the aim of the sustainable operation of sports
organizations, the equality of opportunities, and the preservation of particular sports.
Hypothesis H2 was defined as follows:

Hypothesis 2 (H2). The distribution of the country’s population in terms of gender is statistically
different among the individual sports people consider as their favorite.

2.3. The Sustainability of Sports Organizations and Their Sustainable Development

The need to address the sustainability of the operation and management of sports
organizations is now strongly supported by the need to respond to the COVID-19 crisis.
This is still relevant in the world and in Slovakia, and it has had a very serious impact on
the operation of sports organizations at all levels (from national associations to small, local
sports clubs).

The crisis caused by the pandemic has also dramatically highlighted the need for
sports organizations to behave in accordance with business principles. This need existed
even before, because the operation of various sports organizations is supported by the state
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budget; however, this support often does not cover the full costs of these organizations.
Thus, from the perspective of their sustainability, it is critically important to seek new
applications of business concepts and become economically sustainable [46—49].

Among the business aspects that need to be properly set and continuously managed
in relation to sustainability itself, the marketing aspect stands out. This can be perceived
in two directions. The first direction represents the marketing of an organization’s sports
product [50-52], represented by a match or another sports event, where customers are
the spectators (either on-site or via broadcasting on television). This aspect is still con-
nected to the first strong stakeholder group, represented by the genuine fans and other
customers buying the sports product. However, the appropriate setting of the sports
organization’s marketing strategies also affects another stakeholder group—the sports
organization’s members.

Achieving sustainability in the long run via building a membership base is only
possible when organizations have well-functioning marketing aimed at gaining attention
and reaching and recruiting new athletes from an early age [13,53]. It is an emphasis on
this dimension of sustainability that makes it crucial to study the perceived popularity
of different sports among the population depending on their age. The differences in the
popularity of individual sports in different age groups [54-56] may be an indicator of a
change in preferences in the younger generation. Therefore, another variable, age, and the
differences in the popularity of sports connected to it were specifically analyzed.

Once again, the preference of a particular sport represents the subjective element of
sports’ popularity. In connection to the points stated above, the age differences in sports’
popularity need to be monitored since they are linked to the ability of sports organizations
to sustainably build and develop their membership bases. Thus, this is not only linked to
the opportunities for sports organizations to gain funds from the state’s budget allocation,
but it is closely linked to their very existence since no sport club can operate without a
sufficient number of athletes. In this context, the third research hypothesis was defined
as follows:

Hypothesis 3 (H3). The distribution of the country’s population in terms of age categories is
statistically different among the individual sports that people consider as their favorite.

The last hypothesis examines the influence of socio-economic factors on sports’ popu-
larity. Thus far, demographic factors, such as gender and age, accompanied by respondents’
self-identification as sports fans were examined. The precondition for the definition of H4
was the difference in the subjective popularity of sports in relation to employment status
and education.

Hypothesis 4 (H4). Socio-economic factors and the particular types of sports themselves positively
or negatively affect the subjective popularity of different sports.

Resulting from the interconnection of the specific aspects described above, a sports
organization’s sustainable development can be defined as its long-term intention to be
economically prosperous as well as to continuously build its membership base. This can
be viewed as one dimension of the sustainable development of sports organizations—
the economic dimension—followed by their sustainable operation in terms of human
potential (represented by the athletes themselves). Another dimension of the sustainability
of sports consists of the environmental issues and consequences of sports for the planet.
However, this other dimension is not addressed in the study and should be approached in
future research.

3. Materials and Methods

The different aspects and perspectives were explored using several methods, based
on our deliberate decisions. To obtain a theoretical background review, a content analysis
of professional literature, scientific publications, and research studies conducted thus far
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was applied. The thought processes of induction and deduction were applied, e.g., when
working with the various factors (fan behavior, sports” popularity, etc.) extracted from
the scientific publications. While analyzing foreign surveys of sports popularity and the
results of the questionnaire survey, comparison and synthesis was applied to examine the
validity of the hypotheses using the appropriate statistical tests. The synthesis of the results
is comprehensively presented in the conclusion section.

The literature review and the analysis of similar foreign surveys was followed by the
planning and preparation of the original questionnaire survey, where the questions were
established utilizing the knowledge base obtained. The data collection via the questionnaire
was conducted in April and May 2021, with data collection being performed entirely online
using Google Forms. It was disseminated via social networks (e.g., Facebook, Reddit, etc.)
and email contacts. This is a common scientific procedure, used for example in [57].

The resulting data were exported to a .csv file. The R programming language (RStudio
programming environment) and Python (Jupyter programming environment) were used
for data processing, evaluation, hypothesis testing, and visualization. In addition to the
integrated libraries, the dplyr and ggplot2 libraries were also used in R. For the Python
libraries, pandas (handling data frames), matplotlib.pyplot (data visualization), and seaborn
(as a ‘skin’ for pyplot visuals) were used.

The choice to combine the programming tools was a deliberate decision due to the
need to address a diverse range of related issues. Each of the tools proved to be a more
appropriate option for solving a different issue. For example, Python was selected to iterate
over the sheets, and the ggplot2 package was used for data visualization due to its flexibility.

The statistical population of the questionnaire survey was characterized as 4,594,153 Slovak
citizens over 15 years of age [58]. The number of observations included in the sample was
338, which shifted the margin of error to 5.33% (while applying the standard confidence
level of 95%, calculated by the Raosoft sample size calculator). Therefore, the sample was
considered as representative. The Cronbach alpha value calculated using the sample data
was 0.759. This result was achieved by including questions with Likert scale variables
(where points from 1 to 6 could be assigned to the statements) on all the observations. This
was performed using the ‘Itm’ R package. A similar method was used in [59]. Thus, the
reliability of the applied research tool was confirmed as well.

The purpose of the questionnaire was not only to identify the popularity ranking of
sports, but also to test the significance of the association between this popularity, demo-
graphic variables, and fandom. This survey focused on mapping the subjective perception
of sports’ popularity from the perspective of the whole population. The results of the quanti-
tative analysis can therefore be described as a reflection of the population’s general opinion.

4. Results

This section, which presents the results of the research, first describes the detailed
characteristics of the collected sample. Then it proceeds to the testing of the scientific
hypotheses defined in the previous sections.

4.1. The Distribution of the Questionnaire Survey Sample by Gender and Age

The gender distribution of the data sample is represented by the following values:
60.9% men and 39.1% women. The gender distribution of the population of Slovakia
over 15 years of age (4,591,487 citizens) is approximately 48.38% men (2,221,558 men) to
51.62% women (2,369,929 women) [58]. The difference in the gender distribution of the
sample compared to the distribution of the overall population was not statistically different,
based on the chi-squared test (chi-squared = 3.16; df = 1; p-value = 0.075).

However, the distribution of the sample by age was no longer consistent with the
population-wide distribution (chi-squared = 68.68; df = 6; p-value < 0.001). Table 1 below
shows a comparison of the population distribution and the sample distribution in relation
to age groups.
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Table 1. Comparison of population distribution and sample distribution.

Population Sample
Age Group
Count % Count %
1 15-20 317,915.0 6.92 62 18.34
2 21-30 671,427.0 14.62 197 58.28
3 31-40 854,059.0 18.60 44 13.02
4 41-50 841,963.5 18.33 19 5.62
5 51-60 701,721.0 15.28 8 2.37
6 61-70 675,806.0 14.71 7 2.07
7 >70 529,928.5 11.54 1 0.30

Three age categories were selected for comparison purposes. The greatest portion of
the sample consisted of respondents aged between 15 and 30 (259 responses; 76.63% of
all responses received). This means that the online survey was mostly responded to by
young people, which is not the same distribution as that of the whole population. The
relevant results respect this specific sample’s attribute. However, the interests of the
various age groups in the survey could also be interpreted as their different interests in the
sports themselves.

4.2. Aggregated Results of the Questionnaire Survey on the Perceived Popularity of Sports

To evaluate the popularity of individual sports, a table was constructed with the
number of responses for each of the three selected categories (TOP 1: the most favorite
sport; TOP 2: the second most favorite sport; and TOP 3: the third most favorite sport).
These were then summarized (the SUM variable in the summary table) and the sports were
sorted in a descending order. The table was constructed using a for loop in Python, which
sequentially traversed a sheet of the full statutory list of recognized sports and compared
the results with the sheet of relevant variables from the pandas DataFrame dataset that was
created. A graphical representation of the results is shown below (Figure 1).
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Figure 1. The top 20 sports determined by the sum of the responses.

Within the aggregated responses, ice hockey was the most popular sport type. How-
ever, European football (in Figure 1 and further in the text referred to as football) reached
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more responses in the TOP 1 category (67) compared to ice hockey (52). On the other
hand, this phenomenon is aligned with the theoretical premises arguing that significant
international success increases the sport’s popularity. Petra VlIhova won the downbhill skiing
World Cup in the month when the survey was conducted, which could have influenced
the survey’s results. The fourth most popular sport type was cycling. In this case, the
relatively high popularity may be explained by the long-term success of Peter Sagan, who
popularized the sport of cycling in Slovakia with his achievements. The fifth place in
overall popularity was taken by tennis (with the majority of TOP 2 and TOP 3 occurrences),
followed by athletics, volleyball, bodybuilding and fitness, and basketball. The top ten
sports were completed by roller skating, which had the largest representation in the TOP 2
category. Roller skating appeared in the top ten in connection to the instructions given to
respondents to express their subjective feelings. Specifically, the dimensions of practicing
and watching the sports may have been intertwined in their minds. The results could also
have been affected by the fact that, at the time of the survey, a lockdown was in force and
many sports facilities in the country were closed for this reason.

To account for the level of popularity of the individual sports, weights were applied to
the results, where the TOP 1 occurrences were multiplied by three (new variable TOP 1_w),
the TOP 2 occurrences were multiplied by two (new variable TOP 2_w), and the TOP 3
occurrences were left the same (or multiplied by one; new variable TOP 3_w). The results
were reordered according to the sum of the responses considered. The first twenty sports
are shown in the following stacked graph (Figure 2).
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Figure 2. The top 20 sports determined by the sum of the responses after weighting.

The post-weighting results differed from the original ones, and many sports changed
their position by one (as in the case of volleyball, which overtook athletics, or basketball,
which overtook bodybuilding and fitness). Greater changes in position were also observed
within the lower ranks, e.g., chess and dance sports advanced after weighting by four
positions. Additionally, as could be expected from the distribution of the responses, in
the duel between football and ice hockey, football moved to a higher rank after weighting
(Table 2).
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Table 2. Comparison of results for the top 20 sports by the sum of the responses and by the sum of
the responses after weighting.

Sports TOP1 TOP2 TOP3 SUM Sports_w TOP1_w TOP2_w TOP3 w SUM_w
1 Ice Hockey 52 47 29 128 Football 201 56 24 281
2 Football 67 28 24 119 Ice Hockey 156 94 29 279
3 Skiing 25 35 28 88 Skiing 75 70 28 173
4 Cycling 23 30 25 78 Cycling 69 60 25 154
5 Tennis 10 17 20 47 Tennis 30 34 20 84
6 Athletics 11 12 18 41 Volleyball 42 32 8 82
7 Volleyball 14 16 8 38 Athletics 33 24 18 75
g Bodybuilding ), 6 18 35 Basketball 39 16 12 67
and Fitness
9  Basketball 13 8 12 33  Bodybuilding 33 12 18 63
and Fitness
10  Roller-skating 6 16 11 33 Roller-skating 18 32 11 61
11 Floor Ball 7 15 9 31 Floor Ball 21 30 9 60
12 Motorsports 10 5 10 25 Motorsports 30 10 10 50
13 Swimming 4 7 8 19 Dance Sports 27 8 3 38
Sports
14  Biathlon 4 8 6 18 Swimming 12 14 8 34
Sports
15  Badminton 2 5 10 17 Biathlon 12 16 6 34
16 Figure Skating 3 6 7 16 Chess 18 10 4 32
17 Dance Sports 9 4 3 16 Figure Skating 9 12 7 28
18  Muay Thai 4 4 8 16 Wrestling 15 10 3 28
19 Chess 6 5 4 15 Muay Thai 12 8 8 28
20 Boxing 3 6 5 14 Boxing 9 12 5 26

Whether the weighted or the original results were more relevant for evaluating the
resulting popularity was left for further debate. However, the original results were used
for the hypothesis testing and other parts of the data analysis.

4.3. Hypothesis Testing

The results of the hypothesis testing are divided to clearly present the arguments
needed to test the validity of each of the hypotheses that were defined. The individual
hypotheses incorporated into the literature review section were logically drawn from
the relevant knowledge. Therefore, their formulation was approached from the research
perspective. However, their testing was based on the statistical approach where each hy-
pothesis was defined as the alternative hypothesis, logically connected to the corresponding
null hypothesis. The null hypotheses are deliberately not stated in the text.

4.3.1. H1 Hypothesis Testing

For the top ten sports from the TOP 1 category, in terms of fans’ self-identification,
Figure 3 was constructed for the purpose of visual analysis. Respondents were asked to
indicate whether they considered themselves fans of their favorite sports. The hypothesis
for examining the differences in the fans’ self-identification among different sports is stated
as follows:

H1: The distribution of a country’s population in terms of their identification as fans
of particular sports, which is one of the elements of the subjectivity of sports” popularity, is
statistically different among the sports people consider as their favorite.

In most cases, a tendency to label oneself as a fan of a particular sport was observed
(without the respondents’ theoretical knowledge regarding fan behavior). For example,
the respondents who chose tennis as their favorite sport answered the question entirely
positively. In proportion, the greatest propensity for the self-identification of fans was
observed in the case of football, hockey, and basketball (irrespective of the number of
subgroups). Attention should also be paid to the fact that the respondents who chose
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cycling as their favorite sport type mostly answered the question negatively. The situation
was similar for bodybuilding and fitness. The results of the chi-squared test for this
hypothesis are shown in Table 3.

60
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Yes

.No

Number of respondents

N
o
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Figure 3. Self-identification of fans in the top 10 sports from the TOP 1 category.

Table 3. Results of the Pearson’s chi-squared test for self-identification of fans of the most
popular sports.

Pearson’s Chi-Squared Test (Data: tabFAN vs. TOP)
Chi-Squared df p-Value
79.039 44 0.0009314

The resulting p-value (0.0009 when rounded down to four decimal places) was lower
than the significance level (0.05), indicating that enough evidence was collected to accept
the H1 hypothesis on the non-uniform distribution. This suggests that across the most
popular sports, the numbers of respondents identifying themselves as fans were statistically
significantly different. Asking a sample of people whose favorite sport is football whether
they also consider themselves fans of this sport would have a statistically significant chance
for a positive answer.

The next level of analysis was a heat map with three variables, where a fan index
was added to the relationship between gender and sports (Figure 4). The findings cre-
ated a bridge towards the H2 hypothesis in which the factor of gender is studied and
the H4 hypothesis using the fan index as a variable. This was created as an artificial
variable, calculated by averaging four variables on a scale of 1 to 6 (1—never/not at all;
6—always/very often). All the embedded variables were gained from the questions describ-
ing a theoretically justified fan behavior, for example: “How often do you think about your
favorite sport/sports team/athlete?”; “How often do you feel emotions when consuming
sports products?”; “How often do you buy sports merchandise?”; and “How often do you
buy tickets to live sports events of your favorite sports?”. Thus, the fan index variable
represents the fan level on a scale from 1 to 6, where 6 represents strong fan behavior. The
heatmap shows stronger fan behavior in a darker color.
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Figure 4. Heatmap of the fan index in the top 10 sports from the TOP 1 category by gender.

From the visual analysis, it can be argued that men who liked cycling were significantly
bigger fans of the sport than women. In addition, it was found that women whose favorite
sport was hockey also exhibited the strongest fan behavior. Conversely, in the case of
motorsports, women did not achieve high fan index values. When considering skiing, the
fan index was about the same for both genders. More men were identified as bigger fans of
volleyball, basketball, athletics, tennis, and football.

The analysis presented thus far concerned the TOP 1 category. This was followed by
an examination of the association between gender, sports factors, and the fan index in the
TOP 2 category. In a similar way as in the previous part of the analysis, a heat map was
created for the TOP 2 category (Figure 5).

Female

Fan Index

Gender
ANnwsOO

Male

Figure 5. Heat map of the fan index in the top 10 sports from the TOP 2 category by gender.
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The most prominent difference was observed for tennis, where men achieved signif-
icantly higher fan index values. Smaller differences within this category were observed
for motorsports. Here, in the TOP 1 category, men achieved both observably higher values
in the fan index (compared to the TOP 2 category) as well as significantly higher values
compared to women (when analyzing the situation in the TOP 1 category). The opposite
was observed for ice hockey. In the TOP 2 category, men achieved higher values of the fan
index compared to women. Another finding was that women who chose bodybuilding and
fitness, motorsports, or tennis as their second most favorite sport achieved low fan index
values. Men who chose basketball and motorsports as their second most favorite sport also
scored low on the fan index.

We further focused on other factors that affect fans’ self-identification but were not
included in the fan index. The reason for their separate examination is that these factors
did not include a Likert scale in the questionnaire. This represents another level of the
empirical examination of the relationships between the variables studied in this research.

Such a relationship was the connection of the fan index with the question of whether
the respondents had favorite sports teams. The first test applied was the Student’s t-test,
which had the following results: t (336) = 12.167; C = 1.967; and p-value < 0.001. For
fans who did not have a favorite sports team, their average fan index was 2.398 + 0.135.
On the other hand, for fans who had favorite sports teams, their average fan index was
3.653 £ 0.149.

Another test used was the Kolmogorov-Smirnov test, the results of which were as
follows: K =4.537; C = 1.358; and p-value < 0.001. The last test applied was the Mann—
Whitney Test which had the following results: z = 10.322; C = 1.96; and p-value < 0.001.
These results indicated that the respondents who had favorite sports teams were more
likely to be fans of the particular sport. This aspect is an important element for building a
fan base, which leads to the support of the sustainable operation of sports organizations.

4.3.2. H2 Hypothesis Testing

The results of studying the gender distribution among the top ten sports in the TOP 1
category are shown in Figure 6. The visual analysis revealed significant findings, as the
sample distribution was closer to the gender distribution of the entire country’s population.
The hypothesis for testing the association between gender and the specific sport types is
stated as follows:

H2: The distribution of the country’s population in terms of gender is statistically
different among the individual sports that people consider as their favorite.
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Figure 6. Gender distribution in the top 10 sports from the TOP 1 category.
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Football and motorsports were almost exclusively preferred by men. A similar situ-
ation was identified for basketball. Conversely, skiing, volleyball, and tennis were more
preferred by women. For athletics as well as bodybuilding and fitness, the results were
almost equal, indicating no significant differences between genders. The chi-squared test’s
results for this hypothesis are listed in Table 4.

Table 4. Pearson’s chi-squared test results for the population’s distribution in terms of gender among
the most popular sports.

Pearson’s Chi-Squared Test (Data: tabGEN vs. TOP)
Chi-Squared df p-Value
103.1 44 <0.001

Since the p-value (1.199 x 10~°) of the chi-squared test was lower than the significance
level of 0.05, the H2 hypothesis on the unequal distribution of the population in terms of
gender can be accepted. This means that the gender distribution ratios that were observed
in the various most popular sports are statistically significantly different.

4.3.3. H3 Hypothesis Testing
The results of the age distribution among the top 10 sports (the top ten sports were

used for clarity of visualization only; all data from the relevant variables were used for
the statistical test) from the TOP 1 category are shown in Figure 7. However, the results of
the visual analysis may be slightly biased, as the age distribution of the sample was not
uniform. The hypothesis for the test of the association between age and the preference of
specific sport types is defined as follows:

H3: The distribution of the country’s population in terms of age categories is statisti-
cally different among the individual sports people consider as their favorite.
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M 15-20

M 21-30

M 31-40

M 41-50

M 51-60

B 61-70

[ 70 and above

1.00

0.7

(&)

Group proportion
o
13
o

0.2

o

0.00

N S & 2
% %5"* © © P P S
Qod\ c_;«‘ o\o o\\@\ (}g,\ %\\e ((.\@ ée,Q ,\e}\
\oe K\ e e g%’
o
0\3\\
%°&

Figure 7. Age distribution in the top 10 sports from the TOP 1 category.

Within the visual analysis, the most significant difference was identified for the age
distribution of basketball, which (compared to other sports) was preferred by the youngest
respondents in the 15-20 age range. On the other hand, athletics had the largest represen-
tation (when compared with the same age group in other sports) in the 41-50 age group.
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Thus, athletics was mostly preferred by older respondents, and a similar conclusion was
drawn for tennis. However, the results of the chi-squared test object to the assumption of
an uneven distribution. The details of the test results are shown in Table 5.

Table 5. Results of the Pearson’s chi-squared test for the population’s age distribution among the
most popular sports.

Pearson’s Chi-Squared Test (Data: tabAGE vs. SPORTS)
Chi-Squared df p-Value
229.32 264 0.9396

Based on the high p-value (0.9396—higher than the selected significance level of 0.05),
not enough evidence was collected to accept the H3 hypothesis. This means that the
distribution of the age groups in each sport type was even; thus, statistically, the most
popular sports had a comparable representation of each age group in their popularity.

4.3.4. H4 Hypothesis Testing

For the final hypothesis (H4: Socio-economic factors and the particular types of sports
themselves positively or negatively affect the subjective popularity of different sports), the
subjective popularity of sports was approached via the fan index—an artificial variable
described above. This represented a dependent variable in the mathematical-statistical
modelling used for a multivariate analysis. The independent variables studied included age
groups, education levels, gender, favorite sports (TOP 1 category), and employment status.

Since all the independent variables were categorical in nature, dummy variables were
applied. The results of the modelling are listed in Table 6.

Table 6. Multiple regression results.

t-Statistics’

Models OLS Regression Results Significant Variables Coefficients Effect p-Value
R-squared: 0.1050 Gender: women 0.3687 Negative 0.004
Model 1 Adj. R-squared: 0.0630 Age group: 31-40 0.5802 Positive 0.045 0.05
F-statistic’s p-value: 0.0016 Education: postgraduate 1.0273 Negative 0.038
) TOP 1: biathlon 1.2811 Positive 0.034
R-squared: 0.3730 TOP 1: football 1.2332 Positive <0.001
ngulii)fif:;?g 2.6490 Positive 0.012 0.05
Model 2 Adj. R-squared: 0.2400 TOP 1: dance sport 0.9250 Positive 0.046
TOP 1: wrestling 1.3055 Positive 0.020
Age group: 3140 0.5005 Positive 0.070
TOP 1: riding 1.2812 Positive 0.052
F-statistic’s p-value: <0.001 TOP 1: kickbox 1.8181 Negative 0.087 0.1
TOP 1: motorsports 1.8653 Positive 0.075
TOP 1: ice hockey 0.6364 Positive 0.061

The results of the multiple regression showed the differences between the conditional
means. This followed the application of dummy variables in the modelling caused by the
categorical nature of the data. The reference categories for individual variables were as
follows: male (gender), 15-20 years (age group), athletics (TOP 1), elementary (education),
and pensioners (employment status). Some of these variables were already explained in
the text above (including all their possible values). Other values for the education category
included: secondary, undergraduate, graduate, and postgraduate. Other values for the
employment status were as follows: employed, unemployed, student, disability support,
and pensioner.
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The first model worked with all the socio-economic factors that were used as ex-
planatory variables. The second model worked with the same factors plus the variable
representing respondents’ favorite sports (TOP 1). The variables listed in Table 6 are those
with a t-statistics’ p-value below the significance level (x = 0.05 or 0.1). Therefore, they rep-
resent statistically significantly different means in comparison with the reference categories.
For example, women'’s fan index was lower by 0.3687 on average compared to men. Based
on these results, hypothesis H4 was confirmed.

5. Discussion

In preparing the questionnaire used in this research, we found a similar survey on
sports’ popularity conducted in October 2020 in the Czech Republic by the National Sports
Agency on the Czech population of the age of 15 and over. The aim of the Czech survey was
to identify what the Czechs’ attitude towards sports was, which activities attracted them in
terms of spectatorship, and which attracted them in terms of active practice. The survey
was conducted online, and it collected 5000 responses. The respondents had to evaluate the
sports according to their personal preference [60]. This other survey is a practical example
of the various dimensions of the popularity of sports. The survey’s respondents were asked
to rate each of a dozen sports, which may have considerably skewed the results. The survey
presented in this article was therefore intentionally created differently.

To support the health of society focusing on the citizens of Slovakia aged 15 and over,
and also to support the sustainability of sports organizations, a questionnaire regarding the
popularity of all the legally recognized sports was conducted in this study. The creation
of the questionnaire followed the analysis of scientific publications as well as the analysis
of similar surveys. The purpose of the questionnaire was to help the state administration
objectively approach the allocation of public funds among sports organizations (mainly
sports associations), where the popularity of a sport influences the share granted to the
association. The amount of the contribution is closely related to the ability to set the
organization’s operation sustainably [61].

The method of redistribution of public funds within the sports industry is specific in
Slovakia. The reason for this is the popularity component in the formula for calculating the
share of the total budget for individual sports associations. This component is often the sub-
ject of controversy and debates. The associations of less popular sports are disadvantaged
since they are granted a smaller share of the budget. Consequently, they find themselves
in a difficult situation, not being able to influence the popularity of their sports because
they do not have the resources necessary. Therefore, these associations’ representatives
criticized the Act on Sport [62].

On the other hand, from the state’s perspective, this is considered a rational way
of funding. The state acts as an investor assessing the return on investment, with the
more popular sports appearing as an option with a higher return for society. Thus, public
funds flow where society’s greatest attention is. However, this still does not address two
fundamental issues of how the abstract concept of sports” popularity can be quantified
with as little doubt as possible and how to help the associations of less popular sports to
achieve sustainability. The research presented in this article primarily addressed the first
issue described. The solution can only be achieved through scientific research; thus, it is
beneficial to continue studying this topic.

This article examined the issue in depth. Its broader context focused on the policy-
making and the impact on social life [63]. It is essential to determine the factors influencing
the popularity of sports so that it can be influenced by targeted managerial decisions. This
also applies to the second issue defined above (help for the associations of less popular
sports). Thus, in addition to examining the popularity of individual sports, the purpose of
the questionnaire survey was to explore the links between the popularity of sports and the
characteristics of human potential [64]. These factors include gender and age, as well as the
person’s self-identification as a fan of a specific sport.
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The results of the chi-squared tests and the multiple regression modelling showed an
association between sports and gender, suggesting that some sports were more preferred
by women and others by men. This finding may serve sports managers in setting their
strategies and marketing communication. The results also showed a link between fan
self-identification and individual sports. This result can be considered as one of the specific
traits of fan behavior. The reliability of this identifier is left for further discussion. However,
from a sports manager’s perspective, this a valuable conclusion. It makes it possible to
predict what proportion of a particular sport event’s spectators will identify themselves as
true fans. Subsequently, this translates into their purchasing behavior.

It is also possible to look at the results, for example, from the perspective of bicycle
equipment retailers. It can be assumed that most people interested in cycling equipment
are not genuine fans of cycling yet. Therefore, they will not be willing to spend their money
on expensive pieces. Rather, they will be interested in more affordable bicycle models.
Thus, the retailer may adapt based on this knowledge and procure a larger number of more
affordable models. Additionally, the knowledge from the visual analyses of the heat maps
can be utilized as well. According to the results, cycling fans were more likely to be male
(although the result cannot be fully generalized due to the statistical test), which means
that when preparing the stock, the shop owner may procure more male-oriented affordable
models. The focus was deliberately aimed at the level of sports equipment retail. It is
assumed that a person interested in cycling would at first want to start training on his/her
own, and only later would he/she be interested in joining a sports club. Therefore, for
this sport, the whole process starts with the cycling accessory retailers, ultimately affecting
the size of the cycling club membership base. However, this, along with other specific
aspects of the operation of individual sports clubs, may be the subject of further research in
this field.

According to the information available, this is a specific situation in the Slovak Re-
public, and there is no similar formula by which funds are automatically redistributed
among sports associations in other countries. The form of the formula valid in the Slovak
Republic can be found in Section 2.2: Linking Popularity with Sustainability. The relevant
pieces of information for this unique situation were obtained, based on which a set of
recommendations focusing on the conditions in Slovakia was designed. However, this
aspect does not prevent the application of generalized phenomena outside the Slovak
Republic, leading to the sustainability of sports organizations.

All the points listed above put the novel findings of this study into the broader
context of the sustainability of sports organizations [65]. Two key stakeholder groups
were specifically selected for the analyses, represented by fans and the members of sports
organizations. As the popularity of a sport increases, the fan and member base grow as
well. This is crucial for the sustainable existence of sports organizations, as well as for their
growth in the future.

6. Conclusions

The article approaches the topic of the sustainable development of sports organizations,
specifically focusing on the perceived popularity of particular sports. Its contribution lies
in two separate aspects. The first aspect is connected to the understanding of the concept
of sports’” popularity and its definition leading to the sustainable operation of sports
organizations. This unique perception of sports’ popularity can be used for other research
projects as well. The second aspect concerns the practical application of the methodology
for the measurement of a sport’s popularity. From the managerial perspective, the sports
organizations’ managers need to understand the role of their sport’s popularity and its
impact. It considerably affects their position by attracting new members as well as acquiring
funds from the public budget and from private investors. Each proposition presented in
this article can be used by policy makers in Slovakia and in other countries.

The main recommendation arising from this multi-stage analysis is the methodology
itself, focusing on the identification of sports” popularity within a country’s population.
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The basic steps include: (1) a review of the relevant secondary resources regarding the
popularity of each sport type in the country; (2) a review of the country’s legislative
framework and specific guidelines on sports and the operation of sports organizations;
(3) the selection of a specific, graspable aspect of a sport’s popularity in relation to the
previous points; (4) the design of a tool for collecting the necessary additional up-to-
date primary data; (5) the collection of the defined primary data in connection with the
researched aspect of sports’ popularity; (6) the application of the mathematical-statistical
methods for the analysis of the data collected; and (7) the interpretation of the results,
drawing conclusions for the perceived popularity of individual sports in each country,
leading to the sustainable operation of sports organizations.

The presented methodology can be recommended for policy makers on how to ap-
proach this area. It provides them with information on what decisions need to be made,
what information and data to obtain, and how to work with their interpretation. The
popularity of sports is only one aspect to consider. Since the policies in modern countries
need to respect the criterion of gender equality as well, this needs to be included in the
final policy.

In this article, we also provided a suggestion for defining the popularity of sports
and the popularity of sports organizations. It is assumed that an increase in popularity
represents an opportunity to increase the membership base, and thus increase the number
of active members of sports organizations. This will support a higher chance for the success
of athletes as well as the success of the whole sports organization in the long run. Therefore,
based on the results of this research, the sustainability of sports organizations, and sports in
general, is promoted. The proposed definitions should be used in policy making, especially
as there are currently only general explanations of the terms used in the legislation [36].

While focusing on the applicability of the topics studied, the area of state policy is
underlined. By utilizing the results of this research and adapting the methodology to
the country’s conditions, the state will be able to set a policy for redistributing financial
support only to those sports that are identified as the most popular. However, on the
other hand, the results and their implementation open space for further research projects
oriented towards the support of the sustainability of those sports organizations that cater to
generally less popular sports. In this case, the focus should be on exploring other options to
achieve the sustainability of these entities. Again, it is appropriate to analyze the specifics
of this more narrowly defined group of sports organizations and look for the application of
relevant business principles to achieve long-term sustainable operation. Only then it will
be possible to provide the desired diversity of sports opportunities and sports products for
society that do not discriminate against the minority preferences of spectators, fans, or the
athletes themselves.

A possible direction for future research is the analysis of the reasons for the popularity
of individual sports, using the historical context (the impact of individual athletes’ signifi-
cant sports achievements) or the application of marketing and promotion concepts when
adapting them to a sports product. Another possible direction is to uncover the reasons why
popular sports are gradually being replaced by other, newer sports. Specifically, whether
there is a change in the preference towards less expensive sports, such as floorball. It is
also appropriate to comprehensively study the various factors that influence the level of an
individual sport’s popularity. Finally, further research in this area should also focus on a
better understanding of the concept of sports’ popularity so that the managers of sports
organizations can better manage the overall operations. The management needs to know
that the fans” and spectators’ expectations to be able to set the whole process more efficiently.
This will move the operations of sports organizations towards their long-term sustainability.

The results of the research presented have their limitations in terms of generalizability.
The research findings are drawn in relation to just one possible aspect of sports’ popularity.
As presented in the introduction and the discussion section, there are many possible
perspectives and specifications of this concept. The second significant limitation, in terms
of drawing binding conclusions valid for the whole environment studied, is the sample of
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respondents obtained in the survey. The characteristics of this sample were described in
detail earlier in the article. However, only focusing on differences between sports fans in
terms of age proved problematic.

Opverall, the application of these findings and recommendations in the sports industry
can be focused on in the Slovak practice or in global practice. The main benefits of the
application of the proposed solutions for practice in Slovakia include: (1) the benefit for
associations (sports clubs), which will achieve higher popularity of their sports after the
implementation of the methodology and recommendations—as popularity is one of the
parameters of the formula, the benefits for the association will also transform into increased
funds; (2) another quantitative parameter of the formula is the fan base, which will also
expand after the application of these recommendations; (3) the synergy of the presented
elements will be reflected as a better negotiating position for attracting sponsors; (4) there
will be an increase in the number of members in clubs operating at the city level; and (5) the
benefits for sports practice include a higher media interest in the particular sport type.

Regarding the application of these recommendations in the world, the following
applies: The validity of the benefits that were identified for the conditions in Slovakia is
similar, even the same in some cases, for the world sports market. The main difference is
the presence of the formula. Even though the formula for the contribution to recognized
sports is specific to the Slovak market, it does not negate the validity of the other benefits of
knowing how popular a sport is for the global sports market in relation to the sustainable
development of sports organizations. The methodology and the definitions used in this
article can be applied in other research projects in the future.
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