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Abstract:
The International Olympic Committee emphasizes the implementation of the principles of sus-
tainable development in sports realm. The current research was conducted with the aim of
identifying and prioritizing the effective components of the green management in the context of
Iran’s sports fabrics. The objective of this research is developmental and, in terms of methodology,
it is descriptive-survey type, in which both quantitative and qualitative methods have been used.
Initially, the data was collected and categorized using theoretical basses, literature review, and
high-level documents. Through an in-depth study and interviews with 26 experts in the field of
sports and the country’s environment, the factors affecting the sustainable development of the
country’s sports were identified. In order to prioritize the criteria, the fuzzy analytics hierarchical
process (FAHP) was employed. The results showed that the data distribution was normal. Based
on the research findings, 4 criteria and 21 sub-criteria were identified as effective components. The
sociocultural criterion with a weight of 0.54884 had the highest degree of importance, followed
by the environmental/health criterion with a weight of 0.29265 and approach-management with
a weight of 0.10670. Economic criterion also had the lowest priority with a weight of 0.05222.
In addition, the pairwise-fuzzy comparison of the sub-criteria indicated that the sub-criterion
combating the social exclusion, with a weight of 0.229, held the highest significance, followed
by the sub-criterion promoting activities by the youth, and improving their involvement in social
life and sports authority institutions with a weight of 0.134. Meanwhile, the economic criterion
had less important and it indicated that this parameter did not play a role as a deterrent in moving
towards sustainable development. The results were aligned with the 21 Agenda of the Olympic
Movement and the Rio Declaration. Finally, the main solution to make sustainable development
special is to try to attract people and young people as well as participation in different social groups
in sports activities. Also, sports facilities, equipment and facilities are among the other proposed
solutions with environmental considerations in mind.
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1. Introduction

Sustainable development will be possible only if the eco-
nomic, social and political development is simultaneously
combined, especially in order to sustain the interest of the

poorest members of the society (Chernushenko et al., 2001).
From Brantland Commission’s point of view (1987), sustain-
able development means meeting the needs of the present
generation without compromising the possibilities of fu-
ture generations (Casper and Pfahl, 2015; Casper et al.,
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2014). According to the Rio Convention (1992), it is the
responsibility of all people and groups active in different
fields related to development and environmental protection
to act on the principles of sustainable development theory
(Robertson, 2014; McCullough et al., 2016; Collins and
Flynn, 2015). The United Nations Environment and De-
velopment Conference’s Agenda 21, as a theoretical and
practical tool, addresses the issue of sustainable develop-
ment and providing feasible solutions (in the 21st century)
for the countries of the world (Bodie, 2011).
This agenda narrates the current urgent issues and its pur-
pose is to prepare the world to face the challenges of the
next century (Casper and Pfahl, 2012; Pfahl et al., 2015).
The document was ratified with the aim that the heads of
different countries use it as a basis for drafting their na-
tional agenda (Djaballah et al., 2015). The Olympic Move-
ment, whose goal according to the Olympic Charter is to
"strive to create a better world with peace and tranquility",
has adopted the analysis of the United Nations Conference
on Environment and Development and places its actions
within the framework of sustainable development (Baade
and Matheson, 2016). Due to the universality of sports, the
Olympic movement can play an active role in adopting dif-
ferent methods and actions in order to achieve sustainable
development. For this reason, the International Olympic
Committee has decided that the Olympic Movement should
also have its own Agenda 21 (Barker et al., 2014).
The main goal of Agenda 21 of the Olympic Movement
is to encourage the members of this movement to play an
active role in the formation of sustainable development on
the planet. This agenda compiles the basic concepts and
general measures that imply achieving this goal, inspired
by the 21st agenda of the United Nations Environment and
Development Conference, based on the specific characteris-
tics of the Olympic movement and sports (Dolf and Teehan,
2015). This document outlines and guides the activity of
the Olympic movement in various fields, leading to its ef-
fective role (Mallen et al., 2010). In order to achieve the
general goals of Agenda 21, the Olympic movement began
to design and compile a practical program. This program

lays the groundwork for better social, economic, environ-
mental and natural resource protection and has the members
of this movement play a more important and active role in
the field of sustainable development. The main concepts of
Rio’s (1999) statement are shown in Figure 1. This program
revolves around the following three themes:
• Promotion and improvement of economic and social con-
ditions
• Protection and management of resources in order to
achieve sustainable development
• Strengthening the role of majority groups ct29.
The purpose of this research is to identify and prioritize
green management components in the country’s sports struc-
ture based on the principles of environmental sustainability.
Basically, the main question of the research is that what the
factors affecting the development of sports in the country,
which are based on the principles of sustainable develop-
ment, are and how they are prioritized.
Many studies have been conducted focusing on sustainabil-
ity, which include three main and comprehensive aspects:
environmental, social, and economic aspects. Other phrases
have also been used to describe these aspects and the con-
cept of sustainability. One such phrase is the "triple bottom
line" or planet, people, and profit (Kellison and Kim, 2014).
In the past, Chernushenko et al. (2001) argued that "a sim-
plistic understanding of key environmental sustainability
issues is just the tip of the iceberg." They believed that sports
managers who lack awareness of important sustainability is-
sues will not be prepared to manage dynamic environments
like the sports industry. These researchers suggested that
sports managers can look to other (non-sports) organiza-
tions to understand how to approach and address various
sustainability issues.
The International Olympic Committee (IOC) led this move-
ment among sports federations and organizations in 1992 to
protect the natural environment. As a result, the Olympic
Charter was amended in 1996 to emphasize the importance
of environmental sustainability, stating that the role of the
International Olympic Committee is to "encourage and sup-
port responsibility for environmental issues, promote sus-

Figure 1. The fundamental principles of the Rio Declaration (1999) Source: (UN, 2016).
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tainable development in sports, and organize the Olympic
Games based on it" (Olympic Charter, 2020; p. 18).
Sports managers can overcome these challenges by collab-
orating with sustainability experts. These experts possess
practical knowledge or analytical understanding of integrat-
ing environmental sustainability with sports (Kellison and
McCullough, 2016; McCullough et al., 2016; Pfahl et al.,
2015). Consequently, they assist sports managers in devel-
oping, integrating, measuring, and refining environmental
sustainability activities (Pfahl, 2011). However, current
and future experts in the sports industry must understand
sustainability, especially environmental sustainability, and
its value for both the organization and the natural environ-
ment. Like non-sports competitors, sports organizations
and leagues operate at various levels of awareness, even
definitions of environmental sustainability, and how they
assess them within their own organization.
According to the Agenda 21 of the International Olympic
Committee, the Sports and Environment Commission of
the National Olympic Committee of Iran has proposed a
draft agenda in 4 chapters, consisting of four principles with
underlying planned action themes:
• Sustainable development, a new perspective on sports
policy
• Sports solidarity in the service of sustainable development
• Sports management and organization that respects the
environment.
• A sports economy in the service of sustainable develop-
ment
These four chapters constitute the three pillars of sustain-
able development (social, environmental, economic) and
in total encompass 21 objectives, which are explanatory of
guidelines that should be utilized (Bahmanpour and Tofigh
Khatab, 2019). The findings of this study showed that fac-
tors such as education, research, management, structure,
culturalization, and national strategies influence the devel-
opment of environmental culture in sports and should be
considered as the main priorities for the development of
environmental culture in sports. They also categorized their
proposed solutions into three managerial, structural, and na-
tional solutions. Ten solutions that had the highest priority
in this study are as follows:
1. Establishing academic fields or majors in higher educa-
tion titled Sports and Environment;
2. Promoting research and theses towards sports and the
environment;
3. Strengthening national determination for the develop-
ment of environmental culture through sports;
4. Teaching the principles of collaboration between the Min-
istry of Sports, the Environmental Protection Organization,
and the Ministry of Education;
5. Increasing the level of government facilities to support
sports organizations providing services to the environment;
6. Formulating cooperation agreements between the envi-
ronmental sector, the Ministry of Sports, and other sports
organizations;
7. Selecting appropriate slogans and symbols in national
sports events based on environmental principles;
8. Expanding the scope of activities and information dis-

semination of the Sports and Environment Commission of
the National Olympic Committee;
9. Defining and formulating precise executive mechanisms
to preserve the environment in sports projects;
10. Holding conferences and scientific sessions focused on
sports and the environment.
(Bahmanpour and Shaji, 2017) discussed various aspects
of the relationship between sports and sustainable develop-
ment in the book "Sustainability through Sports". (Goodarzi,
2018), in his doctoral dissertation, focused on identifying
and modeling the effective factors on the development of
renewable energy utilization in Iranian sports facilities. Ac-
cording to the results of this research report, in the first step
towards developing the utilization of renewable energy in
sports facilities, renewable energy should be made avail-
able at an affordable price, and then promotion through
awareness and culturalization should be addressed in sports
facilities. (Soltan Hosseini et al., 2014) examined the envi-
ronmental effects of sports on the surrounding environment,
indicating that sports facilities do not have significantly
negative environmental impacts on their surroundings. A
study on the issues attached to the environmental effects of
sports facilities shows that issues such as noise pollution
(increased noise levels) in the area are among the negative
effects of sports facilities in the city of Yazd; while it has a
positive impact on the development of green space. Also,
these facilities have not led to an increase in building waste
and debris, and they have not had a negative impact in this
area. Boojmehrani et al. (2014) concluded in a study en-
titled "Strategies for Sustainable Development in Sports"
that as many environmental threats, resource destruction,
and pollution are the result of human activities, continuous
and targeted education of various segments of society can
lead to a community with environmental consciousness and
a future filled with vitality, health, and independence for the
country.
Gary Bettman emphasized the relationship between sports
and the environment in the "National Hockey League
Sustainability Report (2015)." Wall-Tweedie and Nguyen
(2018) examined the environmental sustainability (ES) ini-
tiatives in sports organizations in Asia and the Pacific region.
In their study, they investigated the initiatives of 114 pro-
fessional sports teams in 7 countries: Australia, India, New
Zealand, Japan, China, Taiwan, and South Korea. They
reported that environmental initiatives and the environmen-
tal sustainability movement in Asia and the Pacific region
are much lower compared to Europe and North America. -
McCullough, Pfahl and Nguyen (2016) focused on the evo-
lution of the environmental sustainability green movement
in sports in their research. By examining the environmental
initiatives of various sports organizations, they categorized
these initiatives into three levels.Kellison and Kim (2014)
investigated environmental, social, and economic benefits
and environmental motivations. They reported that pro-
fessional sports organizations are increasingly interested
in environmental strategies, and sustainable design has be-
come a significant consideration in many sports facilities
and establishments owned by these organizations. They
found that professional sports organizations also empha-
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size environmental awareness among spectators and the
attraction of new customers from a marketing and branding
perspective.

2. Methodology
This study, in terms of objective, is developmental and
descriptive-survey in terms of its implementation, utilizing
both quantitative methods (including questionnaire design
and employing quantitative statistical techniques) and qual-
itative methods (including expert interviews and coding).
Temporally, it is cross-sectional, and the theoretical ap-
proach in this research is inductive. Initially, the research
team collected and categorized the data using theoretical
foundations, literature review, and available high-level doc-
uments. To this end, the determining factors for the sus-
tainable sport development in the country were identified
through in-depth study and interviews with subject matter
experts in the field of sports and the environment (26 indi-
viduals). Subsequently, based on the research objectives and
questions, the data were coded using the three-dimensional
method (Fornell and Larcker, 1981). To prioritize the crite-
ria, the Fuzzy Analytic Hierarchy Process (FAHP) method
was used. This method is used to analyze pairwise com-
parison matrices using fuzzy logic. In the conventional
Analytic Hierarchy Process method, the competence and
mental abilities of experts are used for comparisons. How-
ever, it should be noted that pairwise comparison using the
traditional method may not fully reflect human thinking
styles. The use of fuzzy numbers is more compatible with
linguistic expressions and sometimes ambiguous human
expressions. Therefore, it is better to use fuzzy numbers for
decision-making in the real world.
Two Dutch researchers named Van Laarhoven and Pedrycz
proposed the first method for FAHP in 1983 (Chard et al.,
2013). This method is based on replacing triangular fuzzy
numbers in pairwise comparison matrices and based on
the minimum value of logarithmic square roots. The com-
plexity of the stages of this method has led to its limited
use. Afterwards, multiple methods were proposed for the
FAHP. Expert opinions can be obtained in the form of ex-
pressions such as: important, very important, and so forth,
and then they are converted into triangular fuzzy numbers
using the table below. In this study, an improved (extended)
algorithm has been used for fuzzification. The improved
FAHP is a multi-criteria decision-making method that ob-
tains the weights of criteria by obtaining the geometric mean
of pairwise comparison rows and then inverting them. This
method, referred to as the Buckley Method, is actually a re-
placement for the Chang method, as the Chang method had
shortcomings such as zero and negative weights (Buckley,
1985).
The steps are as follows:
1- Data Entry:
First, by selecting the desired fuzzy spectrum, the collected
data is entered into the pairwise comparison matrix. If there
is more than one expert, the fuzzy geometric mean is used
to aggregate the subject-matter expert opinions.
2- Fuzzy Expansion of Each Row:
To determine the initial weight of each element, the concept

of fuzzy expansion is used. Chang has proposed fuzzy ex-
pansion of the elements of each row, where the sum of fuzzy
numbers in each row is calculated. Therefore, in the fuzzy
pairwise comparison matrix, the fuzzy geometric mean of
the elements of each row is calculated.

n

∏
i=1

F̃i =
( n

∏
i=1

l̃i,
n

∏
i=1

m̃i,
n

∏
i=1

ũi

)
(1)

Fuzzy expansion of each row indicates the initial weight
of the element included in that row. This weight should
be normalized. Chan and Kumar (2007) used the concept
of feasibility degree for normalization, but multiple studies
have shown that this method does not always yield correct
answers and has many drawbacks. Therefore, the following
solutions are proposed:
If we denote the geometric mean of each row (fuzzy expan-
sion of each row) as Si, they calculate the sum of all fuzzy
expansions of all rows (initial fuzzy weights) for normaliza-
tion. The total preferences of all elements, i.e., ∑(Si), are
computed.
For normalization, the fuzzy expansion of each element
Si must be divided by the total sum of preferences ∑(Si).
Since these are fuzzy values, the following formula is used
to calculate the weight of each element:

S̃i =
n

∏
j=1

ãi j ⊗
[ n

∑
i=1

n

∏
j=1

ãi j

]−1
(2)

3. Defuzzification
The calculated weight is the final weight of the element
under consideration. These weights are fuzzy, and fuzzy de-
fuzzification method is used to calculate the definite weight.
Various methods of fuzzification can be used for this pur-
pose. This stage is a crucial step in the process of FAHP.
The obtained definite weights can be normalized using lin-
ear normalization method (Table 1).
4. The inconsistency ratio in FAHP
The inconsistency ratio indicates whether pairwise compar-
isons have been consistent or not. This rate should always
be less than 0.1 for the pairwise comparison matrix to be
consistent (Chan and Kumar, 2007).

3. Results
In the selective coding phase, the process of harmonizing
and improving criteria was conducted. Using the compo-
nents extracted from the literature review and interviews
with experts, the criteria influencing the research topic were
obtained. To examine the claim made regarding the distribu-
tion of criteria data, the Kolmogorov-Smirnov (KS) test was
employed. In this test, the null hypothesis (H0) represents
the claim made about the type of data distribution.
Data distribution is normal: H0
Data distribution is not normal: H1
The results obtained from the Kolmogorov-Smirnov test of
the research criteria in Table 2 indicate that the distribution
of all variables (21 cases) in the examined sample follows a
normal distribution, as the significance level is more than
5% and the null hypothesis is not rejected. Therefore, the
distribution of variables is normal. In Table 2, the criteria
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Table 1. Phase spectrum equivalent to 9 degree scale in AHP technique.

Inverted fuzzy equivalent Fuzzy equivalent Verbal expression of comparing i with j
(1,1,1) (1,1,1) Equal preference
(0.333, 0.5, 1) (1,2,3) In between
(0.25, 0.333, 1) (2,3,4) Slightly preferred
(0.2, 0.25, 0.333) (3,4,5) In between
(0.166, 0.2, 0.25) (4,5,6) Very preferred
(0.142, 0.16, 0.2) (5,6,7) In between
(0.125, 0.142, 0.166) (6,7,8) highly preferred
(0.111, 0.125, 0.142) (7,8,9) In between
(0.111, 0.111, 0.111) (9,9,9) Totally preferred

Source: (Forzieri et al., 2008)

and sub-criteria extracted from the literature review and ex-
ploratory interviews are categorized, and the results of the
Kolmogorov-Smirnov test are also provided. The criteria
in this section refer to the objectives for sustainable sports
development.
In the next step, pairwise comparison and weighting of cri-
teria and sub-criteria were carried out using expert opinions
and the Delphi technique. The results of pairwise compari-
son of the four criteria are presented in Table 3. Additionally,
Table 4 illustrates the final weights of the four criteria.
Based on this, the criterion of "Socio-Cultural" with a
weight of 0.548 has the highest degree of importance, fol-
lowed by the criterion of "Environmental-Health" with a
weight of 0.292, and "Strategic-Managerial" with a weight
of 0.106, respectively. The criterion of "Economic" also has
the least priority with a weight of 0.052.
Finally, the fuzzy and final weights of the sub-criteria were
calculated, as shown in Figures 2 and 3.

4. Discussion and conclusion
The purpose of this research was to identify and prioritize
the components affecting the sustainable development of
sports in the country using the FAHP through conducting
in-depth studies to gather data and employing the FAHP for
weighting and prioritizing criteria and sub-criteria. Based
on the research findings, 4 criteria and 21 sub-criteria
were identified as effective components. The main criteria
consisted of: Strategic/Managerial; Social/Cultural;
Environmental/Health; and Economic.

Figure 2. Comparative diagram of fuzzy weights of four
criteria.

Pairwise comparison - Fuzzy criteria showed that the
"Social/Cultural" criterion with a weight of 0.54884
has the highest level of importance, followed by the
"Environmental/Health" criterion with a weight of 0.29265
and the "Strategic/Managerial" criterion with a weight of
0.106. In addition, the "Economic" criterion has the lowest
priority with a weight of 0.052. These results are consistent
with that of Bahmanpour and Tofigh Khatab (2019) in that
the Social/Cultural component in the latter had the highest
weight and significance.
The pairwise wise-fuzzy comparison of sub-criteria indi-
cated that the sub-criterion "Combatting Social Exclusion"
with a weight of 0.229 had the highest importance,
followed by the sub-criterion "Contributing to Youth
Activities and Enhancing their Involvement in Community
Life and Sports Institutions" with a weight of 0.134. The
third most important sub-criterion was "Establishing
Sports Facilities, Equipment, and Amenities Observing
Environmental Considerations and Developing Sustainable
Management Methods" with a weight of 0.131. Due to
the lack of previous research and similar studies, it is
not possible to compare the results of this section with
other comparative studies. However, structurally, the
results of this section are completely aligned with the 21
Olympic Agenda, as the three components with the highest
weights of importance belong to the "Social/Cultural" and
"Environmental/Health" criteria, while the "Economic"
criterion among them has less importance, indicating that
this parameter cannot act as a significant deterrent of

Figure 3. Sub-criteria ranking chart based on the fuzzy final
weight resulting from the intervention of the four criteria.
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Table 3. Pairwise comparison of the four criteria.

Source: the research findings

sustainable development. This factor cannot be overlooked,
specifically in developing countries where economic
factors, especially job creation in sports, are relatively
highly important. The only difference between this research
with previous ones applies to the sub-criterion "Provision
of Sports as a Source of National Wealth," which ranked
higher with a weight of 0.062 in the final ranking, while
in the studies by Bahmanpour and Tofigh Khatab (2019),
Bahmanpour and Shaji (2017), McCullough et al. (2016),
and Kellison and Kim (2014), higher scores were given to
economic matters. In this regard, it can be explained that
in recent years, sport in Iran has been designated not as
an income-generating industry, rather a costly platform.
Therefore, this issue may not have influenced the scoring
by the experts.
Another somewhat peculiar issue is associated with the
sub-criterion "Intensifying the Fight against Doping." This
issue holds significant importance for international sports
entities, particularly the International Olympic Committee.
This matter led to the complete exclusion of Russian sports
teams from the Tokyo Olympic Games (2020). However, it
is observed that in this study, it does not carry considerable
weight, which does not align with foreign research such as
(Kellison and Kim, 2014). This can be explained by the
fact that systematic doping does not exist in Iran, and most
coaches and sports managers do not have a favorable view
towards it. Therefore, doping is not considered a significant
problem in Iran (at least in most sports disciplines), and for
this reason, the experts did not attach significant importance
to this sub-criterion.
Finally, the results of this study are in line with the Sustain-
able Sports Agenda of the country, formulated by the Sports
and Environment Commission of the National Olympic

Committee of Iran (Pyramid, 2018). The important point is
that in order to move towards the principles of sustainability
and achieve sustainable sports in the country, attention to all
the above-mentioned criteria and sub-criteria is necessary,
and they must be given importance. However, considering
the prioritization in this study and taking into account the
concept of managerial planning, it is possible to prioritize
them in terms of implementation.
In other words, the main solution to plan sustainable
principles in the sports economy of the country is to fight
against the social exclusion of people. In a way that allows
the participation of community members in sports activities.
On the other hand, giving young people and entrusting
them with the management of sports activities increases
their motivation and satisfaction. Also, one cannot ignore
the method of creating and developing sports equipment
and facilities that are compatible with the environment.
Previous studies that have been conducted in Iran have
mentioned the problems and obstacles of realizing
sustainable development in the environmental sectors, but
it was not mentioned in an integrated and comprehensive
way that includes all three principles of environment,
economy and society. In this sense, one of the innovative
aspects of this research is that the implementation of
the principles of sustainable development has not been
addressed in a structured way in Iran. It does not seem that
the principles of sustainable development in Iranian sports
can be achieved if the solutions derived from this research
are implemented correctly.
One of the limitations of this research is the impossibility
of examining all the provinces and cities of the country.
Therefore, the authors suggest conducting similar research
in other cities of Iran and comparing the results.

Table 4. The final results of the fuzzy, definite and normal weight of the four criteria.

Source: the research findings
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