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Abstract: The purpose of this study is to calculate the carbon footprint of the 2023 EuroLeague Men's
Final Four competition and identify the sources of the carbon footprint in sports. This study also
aims to predict possible solutions to reduce this footprint. Mixed research methods were used in this
study. Firstly, carbon footprint calculations related to the teams and fan travel were carried out. In the
second step, interviews were conducted with the managers of the teams that won the basketball Final
Four. The interviews were conducted using a semi-structured interview. The total carbon footprint
of the four teams participating in the competitions was calculated as 4560.25 kg, and the average
of the total carbon footprint of the teams per person was calculated as 189.74 kg. The total carbon
footprint of the fans of the four teams was calculated as 4065.686 kg, and the average of the total
carbon footprint per capita of the fans was calculated as 3.003 kg. According to the interview findings,
the carbon footprint sources in sports were identified as traveling, energy consumption, and waste
generation. Turning to renewable energy sources, waste management and sustainable transport
alternatives were identified as effective solutions for reducing the carbon footprint. Analysis of the
research results showed that the interest and participation in the Final Four and other international
organizations are increasing. Due to increasing carbon footprint, these events and competitions
should be planned and conducted in accordance with the goals of environmental sustainability. For
this purpose, managers and policy makers should turn to clean energy sources, including waste
management and recycling strategies, the preparation of sustainable transportation projects, and
integrating all these processes into organization activities.
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1. Introduction

Human civilization is in danger due to the recent rapid processes of globalization.
Problems such as the uncontrolled consumption of natural resources, food insufficiency and
its related hunger, and, most importantly, climate change and environmental degradation
threaten civilization [1]. Considering the effects and consequences of various factors on the
environment, the greatest threat, risk, or challenge facing the entire human civilization is
global warming and climate change [2].

The climate change crisis affects and changes the natural environment and, accordingly,
the living conditions of people. Therefore, it also directs the transformation of societies [3].
The process of climate change, which is a significant issue, causes serious damage to
natural ecosystems and human life. International cooperation and decisive actions are
required to effectively address these problems [2]. In this context, it has been inevitable that
major threats such as climate change and environmental issues, as well as the increasing
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carbon footprint, have come to the agenda in recent years, and scientific studies have
become increasingly widespread to overcome these problems. In particular, the carbon
footprint is considered an important indicator for determining the degree of contribution
to climate change, as well as to its measurement. Therefore, it has frequently come to the
agenda in recent years and has been the subject of discussions. Supporting carbon footprint
analysis and measurements with expert opinions along with enriching them—not only
with quantitative data, but also with qualitative data, including participants’ experiences
and perspectives—can contribute to understanding this issue. Additionally, comprehensive
and detailed results can lead to informed interpretations. Lastly, by integrating carbon
footprint data with human factors, it may be possible to better understand the human
behaviors and motivations behind environmental impacts.

The carbon footprint problem is an important part of climate change. This issue
is considered a significant environmental impact process itself, directly contributing to
environmental impact and climate change. Therefore, it forms the basis for understanding,
evaluating, and finding solutions for the problem of climate change [4]. This is because the
behaviors exhibited by individuals have an impact on the environment and shape climate
change. Such a situation may bring financial, social, and, especially, ecological problems [5].
The mentioned problems can directly affect almost half of the world’s population [6].
The carbon footprint is considered an important factor that influences the environmental
degradation in the climate change process [7]. Carbon footprint is a concept that is widely
used as an indicator in defining environmental problems and the climate change crisis [8].

Carbon footprint is a concept used to express the sum of the carbon dioxide emissions
resulting from any possible activity [9]. According to a comprehensive approach, it also
can be defined as the negative impact of the activities of individuals or societies in the
natural environment. Therefore, it can be considered a frequently discussed tool that has
contributed to understanding the problem of climate change and creating the solution to
this problem [10].

The Indicators of the Sports Sector Carbon Footprint Problem

Carbon footprint, which is an indicator of climate change and environmental problems
and is defined as a threat to human life and the planet [1], is also associated with the
sports sector in theory and practice [11]. The sports sector is characterized by extraordinary
intensity in terms of the mass participation of athletes and their mobility. Therefore,
the negative relationship between the sports sector and the natural environment (carbon
footprint) needs to be discussed [12]. In all sport branches, the carbon footprint of sports
has gradually grown, and negative environmental impacts have increased. Therefore, sport
has become one of the sectors where appropriate measures should be taken to reduce the
negative consequences of climate change [13]. Such a situation is confirmed by the fact that
teams and fans of all sports branches travel to sports competitions almost every week. The
fact that these competitions take place throughout the year results in carbon and greenhouse
gas emissions inevitably increasing, especially in the transport sector. As a proof of this
situation, a study by Del Bello revealed that the biggest carbon footprint source of the
American National Basketball League was transportation, which is due to the fact that the
team and fans make long journeys every week [14]. Chard and Mallen drew attention to
the environmental impacts caused by transport vehicles, and they stated that most of the
energy needs of all transport vehicles are still met from fossil fuel sources [11]. Fossil fuel
sources are known as the most significant carbon and greenhouse gas sources [15].

However, the carbon footprint problem in the sports sector is related not only to
transport, but also, at the same time, to the energy consumed in sports facilities, waste
generation, and the construction of facilities; in addition, the processes related to their
operation are also considered carbon footprint sources [14,16-18]. The carbon footprint
sources of the sports sector are summarized and presented to the readers in Figure 1:
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Figure 1. Sources of the carbon footprint in the sports sector (prepared by the authors).

Within the scope of the climate action plans prepared to combat climate change and
environmental problems, policy makers are taking steps to minimize the environmental
problems and carbon footprint of sporting events, and they are also trying to develop plans
and policies [19]. For example, the United Nations has a key role to play in the fight against
climate change. It has implemented a Climate Change Action Plan. It has included the
sports sector in this plan, and it has set the following targets that are specific to these sports
sectors, holding all sports stakeholders accountable:

V' Preparation of a clear trajectory in all types of sports;

v" The establishment of undertakings and partnerships are to be conducted according to
approved standards;

v" Measurement and reduction in the greenhouse and carbon gases caused, and the
organization of reports on this matter;

v" Ensuring the unity and solidarity among stakeholders in the sports sector for combat-
ing environmental problems;

v' Using sport as a tool for a climate action plans [20].

There is a public consensus on the problem of climate change, and international
public opinion is also working together to tackle the problem [21]. The inclusion of the
sports sector in the United Nations’ climate action plan can be considered an indicator of
this understanding. However, despite this awareness and unity, these problems, which
are addressed with common sense, are still discussed in public, media, and scientific
studies [22-24].

The negative environmental impacts caused by all branches of the sports sector, par-
ticularly when using the carbon footprint as an indicator and measurement tool, have
reached alarming levels. Sport has recently been at the center of the scientific and political
debate on environmental issues. The catalyst for climate change and its related problems in
this area is the carbon footprint. Researchers have focused on these problems with field
studies, while managers have tried to take responsibility by applying concrete modern
solutions. Managers in the sports sector face great challenges in addressing their carbon
footprint in terms of the sustainability of limited natural resources and the opportunities
offered by the environment [25], especially with the increasing interest in international
sports organizations, such as the Olympics, world championships, and European cham-
pionships, intense human mobility is observed. This situation accelerates many negative
environmental impacts, especially carbon and greenhouse gas emissions [26,27].

Basketball events are typically large-scale gatherings with a broad audience. However,
such events can also have various environmental impacts. In particular, large-scale events
can create significant environmental effects in areas such as energy consumption, water
usage, waste production, and transportation [28]. For example, the intense transportation
on game days and the energy needs of facilities can contribute to carbon dioxide emissions
and the depletion of natural resources. Therefore, efforts to reduce the environmental
impacts of basketball events are becoming increasingly important. Measures such as the
use of renewable energy sources, the development of waste management strategies, the
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promotion of sustainable transportation alternatives, and the implementation of environ-
mental education programs can be effective in reducing the environmental impacts of these
events. These efforts can contribute to the improvement of both the sports industry and
environmental sustainability in general [29,30].

Therefore, the basketball branch is quite popular in the sports industry. In particular,
international events like the Final Four appeal to wide audiences. In this context, it is
important to highlight the carbon footprint measurements and environmental impacts of
this organization. Additionally, the views and opinions of club managers participating in
the Final Four matches held in Kaunas can be decisive in revealing the relationship between
sports and the environment. As the Final Four matches are among the most important
events in the basketball branch, club managers’ identification of environmental issues
related to sports and determination of their views on solving these issues can shed light on
the current literature and future studies.

The Euroleague Men’s Final Four competitions, which are one of the most important
organizations in the sports sector and are held in a different country every year, were
considered as an opportunity to address the carbon footprint problem, and they were thus
placed at the center of this research. The aim and objective of this study, which is addressed
in terms of the relationship between the sports sector and the carbon footprint problem,
consists of two steps. Firstly, it is aimed at calculating the carbon footprint of the four
teams and their fans traveling in the Euroleague Final Four competitions in 2023. Then,
by interviewing the managers of the teams participating in the competitions, it was aimed
at determining the sources of the carbon footprint in sports and solution suggestions for
minimizing this footprint.

2. Materials and Methods
2.1. Research Process

The methodological setup of a scientific research process is extremely important for
a study to yield accurate results. In this study, an operation schedule was created, and
the whole process was carried out with scientific clarity. The process and methodological
structure are presented in Figure 2 below:

Selection of participants
Development of interview questions

Interview Process Findings and Report
Conducting interviews

Methodological Structure

Figure 2. Study plan.

Transcription of interviews

Coding and categorization
Data analysis —< Findings and Report

Quantitative analysis

Calculation Process

In this study, a mixture of research methods, i.e., those that are frequently used in
interdisciplinary research, was utilized, and the research process was handled in two steps.
In the first step, carbon footprint calculations related to the travels made by the teams and
fans participating in the Euroleague Men'’s Basketball Final Four competitions organized
in Kaunas, Lithuania, in 2023 were made. In the second step, interviews were conducted
with the managers of the teams (Barcelona, Real Madrid, Olympiakos, and Monaco) that had
qualified to participate in the Basketball Final Four. To attain in-depth knowledge and
benefit from purposive sampling, the method of expert sampling was utilized to form an
interview group that consisted of solely four team managers. Thus, the aim was to engage
with individuals relevant to the study’s purpose to obtain accurate and comprehensive
information. Additionally, the responsibility of club managers in sustainability policies
was crucial to account for in line with the research objectives. Interviews were conducted
through a semi-structured interview form to determine the views of the managers on the
problems and solution proposals regarding the environment and carbon footprint of the
sports sector. The interview group was limited to four club managers.
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2.2. Carbon Footprint Calculation Process
2.2.1. Data Set

In this study, the travel distances traveled by the teams and fans participating in the
Euroleague Men’s Basketball Final Four held in Kaunas, Lithuania, on 19-21 May 2023
were used as a data set. The teams that qualified for the Final Four were Barcelona, Real
Madrid, Olympiakos, and Monaco. Obtaining the traveling distances consisted of two
stages. Firstly, information about the type of vehicle preferred for traveling, as well as the
starting and destination points, was obtained from the team managers and fans. Then,
the departure and arrival points determined via “Google Maps” and the average total
distances traveled were calculated according to the vehicle type. The information on the
traveling and vehicle type of the clubs was obtained directly from the club managers. A
short questionnaire was used to obtain information about the traveling of the fans in terms
of data security. The questions in this form were as follows (Box 1):

Box 1. Question form for fans.

For passenger car:

For bus:

For Train:

For airplane:

v' Journey 1: Starting point... .......... Destination. . ... ...inc. return journey?....yes/no?
V' Journey 1: Starting point... .......... Destination. . ... ...inc. return journey?....yes/no?

For the related organization, both the team and the fans preferred to travel only by
plane and bus. The unit of measurement used for traveling by plane was miles. Since the
unit of measurement used in the carbon footprint calculation process was kilometers, the
distances for traveling by plane were converted into kilometers. The conversion of units
of measurement was conducted through Generative Al (ChatGPT) and the website called
Convert Miles. The distances traveled by teams and fans by vehicle type and the number
of people traveling are presented in Tables 1 and 2 below:

Table 1. Distance traveled by the teams.

Teams Vehicle Tvpe Number of Distance Traveled  Distance Traveled
yP Persons by Plane (km) by Bus (km)
Airplane 24 5830 233
Barcelona Bus
Airpl 26 6696 237
Real Madrid B trplane
us
. Airplane 22 5686 231
Olympiakos Bus
Airpl 24 2 241
Monaco Blrp ane 5020
us
Total 96 23,232 942

A total of 96 people from the four teams traveled to participate in the Final Four. The
total distance traveled by the plane by these teams was 23,232 km. The total distance
traveled by bus was 942 km.

The total number of fans traveling to Lithuania for the competitions was 8802. The
total distance traveled by plane was 20,693 km. The total distance traveled by bus was
883 km. For the data collection difficulties, reliability, and accurate calculation process, fans
traveling to the host country to watch the competitions were not included in the calculation.
Detailed calculations for each team and their supporters, separately and according to the
preferred vehicle type, are presented in full detail in both tables above.
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Table 2. Distance traveled by the fans.

Teams Vehicle Tvpe Number of Distance Traveled Distance Traveled
yP Person by Plane (km) by Bus (km)

Airplane

Barcelona Bus 1258 4876 21
. Airplane

Real Madrid  g,c 1354 6170 207
. Airplane

Olympiakos g ¢ 5376 4782 241
Airplane

Monaco Bus 814 4865 214

Total 8802 20,693 883

2.2.2. Calculating Carbon Footprint Process

Carbon footprint calculations were made based on the journeys made to attend the
Final Four competitions. Since the carbon emission value of each vehicle type is different,
the emission factors of aircraft and buses were used in the calculation process. Carbon
emission values according to the vehicle types considered in the calculation are updated
and published every year by the United Kingdom’s Department for Business, Energy &
Industrial Strategy. These factors, which are present within the borders of the European
Union, were utilized in the calculation process. The emission factors of the vehicle types
(aircraft and bus) included in the research are presented in Figure 3 below [31].

Emission Factors (kg/co2)

0.25
0.2
0.15
0.1

0.05

Plane

Figure 3. Emission factors of the vehicles. (prepared by the authors).

For the 2023 Final Four competitions, the formula developed by Wicker and adapted
for the data of this study was used for carbon footprint calculations based on the traveling
of the teams and fans [30]. In the analysis process, while calculations were made separately
by vehicle type, the carbon footprint calculations per person were also obtained by dividing
the total number of people for teams and fans. The formula used in the calculation process
is presented below.

CF = {Z[( Travel Distance by Plane),, x Emission,]

a

+Y_[(Travel Distance by bus),, * Emissionh]}
b
/ Number o f Total Person

The formula for calculating the average carbon footprint of teams and fans traveling
to the Final Four was adapted for the data set of this research:
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V' ais the distance traveled by plane;
V' bis the distance traveled by bus.

2.3. Interview Process

The qualitative dimension of the research consisted of interviews with club managers.
Qualitative research focuses on words rather than numerical data and results [32]. At the
same time, it aims to reveal the current situation and facts as they are [33]. In qualitative
research, it is common to keep the interview groups small to obtain in-depth knowledge
on the issues requiring expertise [34]. This research was limited to the Euro League Men’s
Final Four basketball matches held in Kaunas, Lithuania, in 2023. The teams that finished
the regular season in the top four positions participated in these matches. Therefore, it
was conducted as a four-team organization. This research seeks answers to the carbon
footprint calculations of this organization. In this context, only the managers of these four
teams were included in the scope of this study since only four teams participated. As there
were no additional teams or stakeholders, the interview group was also limited to four
individuals.

2.3.1. Sample Group

The interview group, which was formed by purposive sampling method, consisted of
the managers of the four teams participating in the Final Four competitions. In addition,
the teams, names, or any other information that could be used to identify them was not
shared. For this purpose, the managers in the interview group were coded as CM1, CM2,
CM3, and CM4 (where CM stands for club manager).

To conduct accurate and healthy interviews in scientific studies based on interviews,
a justified method is needed in determining the interview group [35]. In this context,
the purposeful sampling method was used to determine the participant group of this
study. With this method, the aim was to conduct detailed research and provide in-depth
information. In addition, the fact that the participant group had certain equipment and
qualifications was accepted as a basic indicator [36,37]. Purposive sampling involves the
intentional selection of individuals who have specific characteristics or experiences deemed
important for a study. In this context, to create a particularly narrow interview group
within purposive sampling, the expert sampling method was employed according to the
study’s objectives. It was planned to include individuals considered experts in their field,
or possessing expertise relevant to the research topic, in the study group [38,39].

2.3.2. Data Collection Tool

Interviews were conducted through a semi-structured interview form to determine the
views of managers on the problems and solution suggestions regarding the environment
and carbon footprint of the sports sector. A semi-structured interview form was prepared
by the researchers for the interviews. The preparation of this form was based on a compre-
hensive literature analysis. In addition, the final version of the form was checked with field
and language experts and made ready for application. Interview methods and forms are
advantageous due to the fact that they can deliver in-depth information, guide participants,
and present a chance to intervene in points that are not understood [40]. The preparation
of the interview form involved investigating whether participants had knowledge about
the concept of carbon footprint in line with the research objective. Then, the aim was to
determine the participants’ views on the causes and solutions of the carbon footprint issues
stemming from the sports sector. Finally, within the scope of this research, the goal was to
identify the participants’ views and suggestions for reducing the carbon footprint related
to travel and transportation. The questions in the interview form used in the research were
as follows:

1. Do you know or have any idea about “concept of carbon footprint?
2. What are the main causes of carbon footprint problem in the sports sector?
3. What kind of practices are there in your club to minimize the carbon footprint?
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4. What measures can be taken to minimize the carbon footprint based on travel and
transportation in the sports sector?

2.3.3. Interview Data Analysis

The data obtained from the interviews with club managers were processed and ana-
lyzed using Nvivo 14 software. In addition, the Whimsical Al program 2024 was also used
to visualize some of the findings. The data were transformed into findings through descrip-
tive analysis and content analysis. Since it is not the numerical expressions that should
be emphasized in interview analyses and content evaluations, but rather the expressions
of the participants, the statements of the managers in the interview group were directly
quoted [41].

3. Results

The findings and reporting process of this study consisted of two parts. Firstly, carbon
footprint (CF) calculations were made based on the travels undertaken by the teams and
fans participating in the Euroleague Men'’s Basketball Final Four competitions organized
in Kaunas, Lithuania, in 2023. In the second step, the interview data obtained from the
managers of the teams (Barcelona, Real Madrid, Olympiakos, and Monaco) who were
entitled to participate in the Basketball Final Four competitions were transcribed and
finalized. The results of the analysis of the data obtained are visualized in tables.

3.1. Findings on Carbon Footprint Calculations

In this section, the carbon footprint (CF) results of the traveling made by the teams
and fans participating in the Euroleague Men’s Basketball Final Four are presented. While
the calculations were made separately for each of the teams according to the vehicle types,
they were also presented as the total average footprint and average per capita footprint
of the four teams. Firstly, the travel-related carbon footprint calculations of the four clubs
were made, and the results are presented in Table 3 below.

Table 3. The carbon footprint for the teams.

CF (kg) Based on Vehicle Type

Teams Total CF (kg) Per Person (kg)
Airplane Bus
Barcelona 1125.215 18.491 1143.706 47.654
Real Madrid 1292.930 18.808 1311.738 50.451
Olympiakos 1097.910 18.332 1116.242 50.738
Monaco 969.312 19.126 988.438 41.184
Total 4485.367 74.757 4560.325 189.74

When the calculation results were closely analyzed, the total carbon footprint of the
four teams due to the Final Four competitions was calculated as 4560.325 kg. In addition,
according to the total number of people in the teams’ caravans, the total carbon footprint per
person was calculated as 189.74 kg. The carbon footprint measurements made separately
for each team and vehicle type are presented in the table above with all details.

After the carbon footprint calculations of the teams, travel-related carbon footprint
calculations of the team fans traveling to Kaunas city from different countries were made,
and the results are presented in Table 4 below.

According to the carbon footprint measurements related to the traveling of the fans, the
total carbon footprint of the fans of the four teams was calculated as 4065.686 kg. In addition,
the average per person footprint measurements was seen as 3.003 kg in total. In addition,
carbon footprint measurements were made separately for vehicle type, and the information
obtained from each team’s fans are presented in the table above with all the details.
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Table 4. The carbon footprint for the fans.
CF (kg) Based on Vehicle Type
Teams Total CF (kg) Per Person (kg)
Airplane Bus
Barcelona 941.507 17.538 959.045 0.62
Real Madrid 1191.365 16.428 1207.793 0.892
Olympiakos 923.357 19.126 942.482 0.175
Monaco 939.382 16.983 956.565 1.174
Total 3995.611 70.075 4065.686 3.003

3.2. Findings on the Problems and Solutions for the Carbon Footprint

In this section, the opinions of the club managers participating in the Final Four com-
petitions regarding the problems and solution suggestions regarding the carbon footprint,
which has recently been associated with the sports sector, are transcribed, and they are
presented in the diagram below. To make sense of the results, the participant opinions
are directly quoted and presented to the readers. Firstly, the findings obtained from the
interviews with the club managers are presented in Figure 4 below, which was prepared by
the authors.

Concept of Carbon Footprint Yes | know (4 club managers)

Travel and transportation (CM1-CM2)

Main Causes of Carbon Footprint in Sports Sector Energy consumption in facilities (CM3)
Waste generation and management (CM4)
. = Renewable energy use (CM3)
Carbon Footprint in the Sports Sector ——___ /
Practices to Minimize Carbon Footprint in the )
Club Waste reduction and recycling initiatives (CM4)

== Sustainable transportation (CM1-CM2)

= Promoting public transport for fans (CM2)

Encouraging use of electric or hybrid vehicles for staff

"~ Measures to Minimize Carbon Footprint based on
(CM3-CM4)

Transport

_ Offsetting carbon emissions from travel through
sustainability projects (CM1)

Figure 4. The problems and solutions for carbon footprint (prepared by the authors).

Interviews were conducted with the managers of the teams participating in the Fi-
nal Four competitions. Based on these interviews, the carbon footprint sources in the
sports sector and solution suggestions for minimizing this footprint were determined.
The team managers stated that the transportation preferences and traveling, high energy
consumption, and intensive waste production are the main sources of the carbon footprint
in sports.

Based on the interviews with the team managers about which steps should be taken to
solve the carbon footprint problem, solution suggestions were determined and conveyed
to the reader. The team managers suggested the following as solutions: orientation toward
renewable energy sources in sports; the creation of waste management strategies; and the
dissemination of sustainable transport alternatives. In addition, to minimize the carbon
footprint caused by transport, it was stated that public transport should be encouraged,
especially for fans; electric or hybrid vehicles should be preferred more; and sustainable
transport projects should be supported by the clubs.

Firstly, the question “Do you know or any idea about the ‘concept of carbon footprint’?”
was asked to the team managers participating in the Final Four competitions. All the club
managers (four) stated that they have knowledge about the concept of carbon footprint
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and that they closely follow environmental issues, especially those concerning the carbon
footprint. The opinions of the club managers on the subject are as follows:

It is a problem that has been constantly on the agenda with climate change in recent
years. In addition, the relationship between the sports sector and environmental problems
is increasing day by day. Therefore, I am aware of what a “carbon footprint” is and
what consequences it may have (CM2). I know it as carbon dioxide emissions caused by
transport and energy consumption. As we all know, our teams travel every week, which
has an impact on carbon dioxide emissions (CM4). The carbon footprint is known as the
harmful gases caused by electricity and natural gas, for example, in the hall where we
will play the matches here. Exhaust gases from transport vehicles also have a significant
impact (CM1).

Secondly, the team managers were asked the question “What are the main causes of
carbon footprint problem in the sports sector”? Two of the club managers (CM1-CM2) stated
that they are traveling and transportation, one (CM3) stated that it is energy consumption
in the halls, and one (CM4) stated that waste generation and management processes are
the most important carbon footprint sources. The opinions of the club managers on the
subject are as follows:

Absolutely! Travel and transport. Teams travel every week. During the whole season
we have traveled long and short distances. We must use the airplane. But it makes no
difference. We know that all means of transport produce environmental consequences
(CM2). Not only the final competitions, but there are also competitions and trainings all
season long. And it is known that basketball halls are active all year round. There is a
constant consumption of energy, electricity, and natural gas. It is as if there is no limit.
Of course, this situation contributes greatly to carbon emissions. When you consider
not only our team but the whole league, I am talking about an incredible consumption
and carbon dioxide emission (CM3). Human beings. You can see traces of it everywhere.
Everyone, including me. Especially on match days, there is an incredible accumulation of
waste. This place is very important. In my opinion, waste is one of the most important
factors in the pollution of nature and the environment. Of course, traveling is very
frequent, but even in our daily lives we constantly consume things and their packaging
causes great damage to nature (CM4).

Thirdly, the team managers were asked the question “What kind of practices are there
in your club to minimize the carbon footprint?” Two of the club managers (CM1-CM2)
stated that they encourage sustainable travel and transportation in their clubs; one of them
(CM3) stated that they tend toward renewable energy sources (obtaining energy with solar
energy); and one of them (CM4) stated that they participate in campaigns related to waste
reduction and recycling. The opinions of the club managers on the subject are as follows:

As I mentioned above, we travel a lot. At the same time, our fans are traveling to support
us both inside and outside the city. This means that the exhaust gases emitted from
the vehicles increase and threaten the environment. For this reason, we are working on
alternatives such as the provision of electric vehicles within the club. We also call on
our supporters from time to time to use public transport rather than individual cars
(CM2). Renewable and clean energy. It is actually very simple but very difficult. It is
costly. We have studies and initiatives for clean energy systems such as solar energy
in our hall. And we aim to get results in a short time. In this way, we can contribute
to minimizing the carbon footprint (CM3). Recycling campaigns are frequently on the
agenda in our country. As a club, we are trying to support the process by participating in
these campaigns to raise awareness. We signed a protocol and accelerated the efforts to
recycle the wastes generated especially on competition days (CM4).

Finally, in accordance with the scope of this research, the team managers were asked
the question “What measures can be taken to minimize the carbon footprint based on travel
and transportation in the sports sector?” Two of the club managers (CM3-CM4) stated that
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the use of electric and hybrid vehicles should be widespread for the personnel in the clubs;
one of them (CM2) stated that public transport should be encouraged for the fans; and the
other one (CM1) stated that sustainability studies and projects should be emphasized to
balance the carbon emissions from transportation. The opinions of the club managers on
the subject are as follows:

With today’s technology, electric vehicles are becoming widespread. We should try to
increase the number and use of these vehicles in all clubs, especially in our club. Our
club is very willing to supply electric and hybrid vehicles in terms of clean energy
and fuel saving (CM4). Our supporters. They try to support us regardless of city or
country. We often call on our fans to use public transport when traveling to the matches.
Especially in home matches, we show the necessary sensitivity for our fans to use public
transport on their way to the hall (CM2). We hope to increase the number of social and
scientific projects and campaigns to raise awareness. We believe that the consciousness
and awareness on this issue will increase with the increase in studies just like the ones
you are doing now. As a club, we expect it to increase by supporting such campaigns and
studies (CM1).

4. Discussion

The research focuses on the environmental impacts of the Euroleague men'’s Final Four
competitions held in Kaunas, Lithuania, in May 2023. In this context, firstly, the carbon
footprints of the teams and fans traveling to the Final Four competitions were calculated.
Then, interviews were conducted with the managers of the four (4) teams participating
in the competitions, and the sources of carbon footprint in the sports sector and solution
suggestions for minimizing this footprint were determined.

4.1. Discussion of the Carbon Footprint Measures for Teams and Fans

Firstly, the four teams participated in the Final Four competitions. The total carbon
footprint of these teams, which was calculated via the distances traveled by their air and
land vehicles, was 4560.325 kg. However, the average per capita carbon footprint of the
teams was 189.74 kg. The total carbon footprint was calculated by also accounting for the
traveling that was undertaken by the fans of the related teams by air and road vehicles
for the competitions. The total carbon footprint was 4065.686 kg. The average per capita
carbon footprint of the fans was 3.003 kg.

Despite digitization and technological advancement, fossil fuel resources still have a
significant share in meeting energy demand. The main cause of climate change, environ-
mental issues, and carbon gas emissions is these fossil fuel resources [42]. The research on
climate change and environmental issues emphasizes that transport choices and travel are
the primary source of carbon and greenhouse gases [43—46]. Carbon and greenhouse gas
emissions caused by transport preferences and traveling constitute 20% of total emissions.
For example, the total rate of emissions caused by road transport is 70%. The emission
rate caused by airline vehicles is 12% [47]. The growing carbon footprint problem due to
these two most preferred means of transport is a major concern in terms of environmental
problems [48].

Individuals and groups in society need to show sensitivity to frequently discussed
issues such as the controlled consumption of natural resources, environmental problems,
and climate change. Especially in the sports sector, where mass participation is involved,
there is a tendency to focus on the negative relationship with the environment; as such, there
is a need to consider the recent adverse environmental effects of sports [49]. Particularly,
the waste production and other environmental issues associated with participation in
competitions and other sports events are becoming increasingly widespread [50,51].

Sports events and activities are determinants in the emergence of carbon footprint due
to mass participation. In particular, the carbon footprint that arises from the transportation
preferences and travel distances of teams and fans during these events is one of the primary
causes of environmental issues and climate change [52,53]. Furthermore, teams and fans
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travel to sporting activities held in different countries and cities every year. These travels
heavily contribute to the carbon footprint [54].

Research on the relationship between the sports sector and carbon footprint often
focuses on transport preferences and traveling as participation in Final Four and other
international sports organizations is inevitable and will be continuous. Naturally, research
has been carried out in many different branches of the sports sector to date, thus addressing
the carbon footprint problem. In the research on the travel-related carbon footprint of
German football fans, the carbon footprint resulting from traveling during a season was
calculated as 311.1 kg [55]. In a study on football conducted in England, the carbon
footprint of Premier League teams due to travel for a season was calculated as 1134 tons on
average [13]. Another striking finding should be mentioned for football as the most popular
sports branch worldwide. In 2014, an average carbon footprint report was prepared for the
World Cup organization held in Brazil. According to this report, the primary sources for the
calculated footprint were transport and travel. According to the findings, approximately
40% of the total carbon footprint is caused by traveling [56]. Although not as popular as
football, university sports also have a significant carbon footprint; Edwards et al. calculated
the total carbon footprint of university teams during an academic year as 3.8 tons due to
travel [57].

Significant results on the carbon footprint problem have been found in research
on the basketball branch. For example, the average carbon footprint of teams and fans
participating in intercollegiate basketball competitions in 2019 was calculated as 201 million
kg [58]. In another study focusing on the traveling of basketball fans in the USA, the carbon
footprint of fan traveling during the entire season was calculated as 338 million kg [59]. In
a study focusing on the travel-related carbon footprint of teams in the national basketball
leagues of Turkey and Lithuania, the average carbon footprint of teams in both countries in
a season was calculated as 53.02 tons [28].

Within the scope of this study, it can be said that the results of the carbon footprint
related to the transportation for the Final Four organization were similar to previous studies.
Research shows that travel is the most significant source of the carbon footprint in the
sports sector. Indeed, it is known that these travels are inevitable due to the continuation
of competitions in all sports throughout the year, with leagues and tournaments ongoing
every week. It is certain that teams and fans travel domestically and internationally for
matches. Therefore, as competitions continue, the travels of teams and fans will continue
to have negative environmental impacts. Additionally, it will continue to contribute to the
carbon footprint issue in sports.

In popular sports branches, especially basketball, the traveling of teams and fans
is inevitable. People travel short, medium, or long distances for organizations that are
held either during the whole season or within a certain date range, such as the Final Four.
However, it should not be overlooked that these journeys will have an environmental cost;
therefore, the process should evolve into an environmentally friendly understanding, and
measures should be taken.

4.2. Discussion Regarding Interviews with Club Managers

Interviews were conducted with the managers of the teams participating in the Final
Four competitions. Based on these interviews, the carbon footprint sources in the sports
sector and solution suggestions for minimizing this footprint were determined. The team
managers stated that transportation preferences and traveling, high energy consumption,
and intensive waste production are the main causes of carbon footprint in sports. These
statements, which overlap with the findings in the existing literature, emphasize the
negative environmental impacts of sports.

In a study conducted by Sorrentini, the negative effects of sports on the environment
were examined [60]. According to the results of this study, it was revealed that traveling,
accommodation, energy consumption, and waste production are the main causes of carbon
footprint. Each carbon footprint source has been extensively researched in the literature.
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Accordingly, in the study conducted by Thibault on the environmental impacts of an
international tournament, it was stated that approximately 70 tons of waste was generated
during the organization, of which only 1% was suitable for recycling [18]. In addition,
football stadiums, basketball halls, and sports facilities consume a great deal of energy,
especially during competition periods. This energy consumption (electricity, natural gas,
etc.) is known to cause high amounts of carbon and greenhouse gas emissions [61-65].

Another carbon footprint source subject to the research is transportation preferences
and traveling. Due to the structure and nature of sports, teams and fans have to travel all
year round. However, as was mentioned above, these types of travel have an intense impact
on the environment. Due to this impact, studies conducted in the sports sector reveal that
the most important carbon footprint source is traveling [11,66-69]. The findings on carbon
footprint sources in the sports sector overlap with the existing literature. Transport choices
and travel, energy consumption, and waste generation can be seen to lead to a negative
relationship between sports and the environment. Depending on the continuous partici-
pation and increasing interest, this negative relationship may reach alarming dimensions,
and the carbon footprint problem may grow.

Based on the interviews with the team managers regarding the negative environmental
impacts and the steps to be taken to solve the carbon footprint problem, solution suggestions
were determined and conveyed to the reader. The team managers suggested the following
as solutions: orientation toward renewable energy sources in sports; the creation of waste
management strategies; and the dissemination of sustainable transport alternatives. In
addition, to minimize the carbon footprint caused by transport, it was stated that public
transport should be encouraged, especially for fans; electric or hybrid vehicles should be
preferred more; and sustainable transport projects should be supported by the clubs.

The use of renewable and clean energy sources in sports facilities (stadiums, halls,
etc.), hosting sports organizations such as the Final Four, and in the vehicles preferred for
transportation to these facilities could help reduce carbon and greenhouse gas emissions
while saving energy. It can also be considered as a start for an environmentally friendly
sports model [70-73]. Many measures can be taken to reduce the carbon footprint in sports
facilities and organizations. Among these, the use of renewable energy sources is of great
importance. Renewable energy sources such as solar panels, wind turbines, or hydroelectric
power can provide an effective way to meet the energy needs of facilities [74].

Reducing the wastes generated due to mass participation and their environmental
impacts seems to be possible with the dissemination of waste management and recycling
policies as the proper storage and sorting of these wastes significantly reduces carbon and
greenhouse gas impacts [75-78]. In addition, the use of materials suitable for recycling
and reuse is also very important in terms of minimizing the carbon footprint [79]. Sports
facilities and organizations can minimize their environmental impact by managing their
waste through strategies such as waste reduction, recycling, and recovery. These efforts
promote a more efficient use of resources while allowing waste to be reused without
harming the environment [80].

The main subjects in all the processes of organizations such as the Final Four are the
managers and policy makers of these organizations. The relationships of these organiza-
tions with the environment should be handled carefully, and sports managers and policy
makers should assume the necessary responsibility in this regard as the pro-environmental
attitudes and behaviors of managers and policy makers in the planning and implementation
processes of organizations can be decisive in reducing the carbon footprint [81,82]. Lastly,
environmental education and awareness programs can raise awareness among facility staff,
athletes, and visitors about environmental issues, and it can promote sustainable behaviors.
Such measures can help sports facilities and organizations reduce their carbon footprint
and enhance their environmental sustainability [83]. The solution proposals and effective
strategies that are commonly highlighted for reducing the environmental impact in the
sports industry generally cover similar topics. Observations suggest that research in this
area generally includes the following main headings:
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v" Renewable Energy Usage: The use of renewable energy sources to meet the energy
needs of sports facilities and events is becoming increasingly common. This includes
the use of alternative energy sources such as solar panels, wind turbines, or hydro-
electric power [84,85].

v' Waste Management Strategies: Waste reduction, recycling, and recovery strategies are
important steps aimed at reducing waste and environmental impact in sports facilities
and events [86,87].

v Sustainable Transportation: The use of sustainable transportation alternatives for the
transportation of fans and athletes is an effective strategy for reducing the carbon
footprint. Measures such as promoting public transportation, using electric vehicles,
and creating bike lanes support this strategy [88,89].

v" Environmental Education and Awareness Programs: Sports organizations and clubs
can educate and mobilize fans and communities about environmental issues through
environmental education and awareness programs [90].

5. Conclusions

In the research, the transportation-based carbon footprint calculations of the teams
and fans participating in the Euroleague men’s Final Four competitions held in Kaunas,
Lithuania, in 2023 were made. Then, depending on the interviews with team managers,
the carbon footprint sources in sports and suggestions for minimizing this footprint were
determined.

v' The total carbon footprint of the four teams participating in the competitions was
calculated as 4560.325 kg, and the average total carbon footprint of the teams per
person was calculated as 189.74 kg.

v" The total carbon footprint of the fans of the four teams was calculated as 4065.686 kg,
and the average total carbon footprint per capita of the fans was calculated as 3.003 kg.

e  The main carbon footprint sources in the sports sector, according to the findings of the
interviews conducted with the managers, were determined as the following:

v Transport preferences and traveling;
v High energy consumption;
v Intensive waste generation.

e The findings, as obtained from the interviews with the managers, regarding the
solution suggestions for minimizing the carbon footprint in the sports sector were as

follows:

v To turn to renewable and clean energy sources;

v Promote waste management strategies and recycling practices;

v Disseminate sustainable transport alternatives that have been identified as

effective solutions for reducing the carbon footprint.

After analyzing the results of the interviews with the sports club managers, the
following proposals can be made as a solution to reduce the carbon footprint of transport
in sports:

v" Encouraging public transport, especially for fans;

v' Promoting the use of electric or hybrid vehicles;

v' It can be concluded that the support of clubs to plans, policies, and projects related to
sustainable transport can reduce the carbon footprint caused by transport.

This research was limited to the four teams participating in the basketball Final Four
matches. The results obtained were discussed within the scope of this limitation. This
study provides opportunities for future research to offer insights, and it can be used to
compare its findings with those of other sports disciplines. However, comparative studies
with broader participant groups are also possible. Conducting comprehensive research,
especially in many other disciplines such as football, can contribute to a wider range of
information in the literature.
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