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Abstract

The risk of climate change has increased, and sports facilities, due to their high energy
consumption, contribute significantly to this issue. Effective utilization of renewable energy
can reduce costs and enhance sustainable energy management. Therefore, the present study
aims to identify and prioritize methods for the utilization of renewable energy sources in sports
facilities in Khuzestan Province. This study employed a mixed exploratory (qualitative—
quantitative) design. The statistical population consisted of experts in sports facilities,
renewable energy, environmental management, and sustainable development. Participants were
selected using purposive and snowball sampling. In the qualitative phase, theoretical saturation
was achieved after 12 semi-structured, in-depth interviews. Content analysis identified and
categorized renewablé energy utilization methods in four areas: electricity management, gas
management, water management, and air-quality improvement. In the quantitative phase, these
identified methods were assessed using a pairwise comparison questionnaire completed by 18
experts. Data were analyzed through, the Analytic Hierarchy Process (AHP) using Expert
Choice software to determine and prioritize the most effective utilization strategies. The
findings of the quantitative phase indicated that the light well system in the electricity sector,
solar cooling systems in the‘gas sector, rainwater harvesting systems in the water sector, and
the development.of green-spaces in the air quality sector were identified as the most important
and effective methods, of renewable energy utilization. The findings of the present study can
serve as a foundational framework for the sustainable management of sports facilities,
facilitating the utilization of renewable energy resources in sports venues across Khuzestan
Province and Iran. Moreover, it provides a practical roadmap for facility managers and
policymakers.

Introduction

Nowadays, the global community is confronted with a highly perilous phenomenon known as
climate change, which poses serious challenges to human civilization. In response to this issue,
international organizations have emphasized renewable energy as a key strategy for reducing
dependence on fossil fuels. The sports sector, particularly through sports facilities and stadiums,
also has considerable environmental impacts. Therefore, the present study aims to identify and
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prioritize strategies for utilizing renewable energy sources in sports facilities, with the goal of
advancing zero-carbon sports and sustainable development, focusing specifically on Khuzestan
Province.

Methods and Material

The present study is applied in purpose, descriptive-analytical in nature, and field-based in
terms of data collection. A mixed-methods approach (qualitative and quantitative) was adopted,
with the qualitative and quantitative phases complementing each other. In the qualitative phase,
the theoretical foundations and related literature were reviewed, followed by semi-structured
interviews with experts in the fields of sustainable development, renewable energy, energy
management, and sports facility engineering. The instruments used in'this phase included note-
taking sheets and interview questions. In the quantitative phase, a researcher-developed 100-
item pairwise comparison questionnaire based on a 17-point Likert scale was employed. The
statistical population consisted of university professors and experts familiar with the research
topic in Iran and Khuzestan Province, of whom 22 were purposefully selected. In the qualitative
phase, MAXQDA 22 software was used, while in the quantitative phase, the Analytic Hierarchy
Process (AHP) was applied using Expert Choice software. Data credibility in the qualitative
phase was ensured through triangulation and test-retest methods;.and in the quantitative phase,
validity was confirmed by 12 experts, and the consistency ratio,(CR.<.0.1) was used to assess
reliability.

Results

The qualitative findings of the present study indicate that methods for utilizing renewable
energy resources in sports facilities of Khuzestan Province can be categorized into four main
domains: water management, gas management, electricity management, and air quality and
pollution control. The quantitative results (Table 1) further reveal that within the electricity
management domain, the Solar Light Tube or.Light well system represents the most effective
approach; in the gas‘management domain; Solar Water-Cooling Systems hold the highest
priority; in the water management domain, rainwater harvesting systems are identified as the
most beneficial; and in the air qualityzand pollution control domain, the development of green
spaces within.and on the roofs of sports facilities is recognized as the most valuable and
practical method: Overall, these results highlight the significance of integrating renewable
energy technologies. across multiple environmental dimensions to promote sustainable
operations in sports.facilities.

Table 3. Priority Ranking of Renewable Energy Utilization Methods Focused on Electricity
Consumption Management

Renewable Energy Priority Relative Criteria
Utilization Methods Weight
1 0.223 Solar Light Tube or Light well system
2 0.218 Solar Panels
3 0.200 Solar Lighting Systems
Electricity 4 0.126 Solar Transportation
Consumption 5 0.072 Micro-hydropower System
Management 6 0.055 Wind Turbine
7 0.042 Biogas Production from Biomass Energy
8 0.040 Wave Energy
9 0.024 Geothermal Power Plant




¥ OLKen 5 Uglosing 3 (S35l pb ki 55 33 31 ) p 33 3 Jg) ok 5 (S5 g5

1 0.427 Solar Water-Cooling Systems
2 0.259 Solar Water Heaters
Water Consumption 3 0.259 Geothermal Steam Turbines
Management 4 0.090 Green Hydrogen System
5 0.052 Geothermal Heating System
6 0.044 Biomass Fuels
1 0.429 Rainwater Harvesting System
Water Consumption 3 0.237 Solar Desalination System
Management 2 0.210 Solar Irrigation System
4 0.124 Wind Turbine Water Pumping System
1 0.429 Creating Green'Spaces in Sports Facilities
. . . 4 0.256 Solar HVAC System (HVAC)
Improving Air Quality 2 0.223 Smartening Sports Facilities
3 0.092 Growing Energy Crops

Conclusion

This study identified and prioritized renewable energy methods for managing electricity, gas,
water, and air quality in sports facilities across Khuzestan Province. For electricity
management, top methods included solar light tubes, solar panels, solar lighting, solar-powered
transport, micro-hydro turbines, wind turbines, biogas, wave_energy, and geothermal power.
For gas management, leading strategies were solar cooling, solar water heaters, biomass, green
hydrogen, geothermal steam turbines, and geothermal ‘heating. For water management,
effective approaches comprised rainwater harvesting, solar irrigation, solar desalination, and
wind-powered pumping. To improve air quality; key strategies included creating green spaces,
solar HVAC systems, green smart facility management, and cultivating energy crops.

Ultimately, considering challenges such'as €lectricity shortages, water crises, and air pollution
in Khuzestan Province and throughout Iran, and given that research findings indicate this
province—and Iran more broadly—passesses significant potential, capacity, and infrastructure
for utilizing renewable energy sources, it is essential to establish constructive collaboration
among the General Directorate of Sports and Youth, the Department of Sports Facility
Development and Management, the Environmental Protection Organization, the Ministry of
Energy, municipalities, and other relevant institutions. Such cooperation would pave the way
for sustainable sports development in Khuzestan Province and across Iran. Accordingly, it is
hoped that the sports industry, alongside other sectors, will take meaningful steps to reduce its
carbon footprint, and that the results of this study can serve as a model for sports organizations
in Iran to promote the sustainable development of sports facilities through effective energy
management and the adoption of renewable energy sources.
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