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Abstract Article information

In recent years, growing environmental concerns and rising energy costs have )

highlighted the urgent need for energy efficiency in public infrastructure, || Received: 02 September 2025
particularly sports facilities. Due to their technical design, continuous use, and || Revised: 31 December 2025
reliance on energy-intensive equipment, sports facilities are among the most [| Accepted: 15 January 2026
demanding urban spaces in terms of energy consumption. Despite the development || Published: 17 January 2026
of multiple strategic documents in Iran, evidence indicates limited practical

achievement of energy-saving policies in this sector. This study is applied in

purpose and employed a qualitative method using a descriptive phenomenological

approach. The research population consisted of experts in the field, with 21

participants selected through purposive sampling. Data were collected through

semi-structured interviews, which continued until no new concepts emerged,

resulting in 21 interviews. Data analysis was conducted using MAXQDA 2020,

and the final validation of the study was ensured through credibility, transferability,

dependability, and confirmability criteria. A total of 120 sub-themes were

identified and classified into 10 main themes: managerial, economic, technological

and infrastructural, cultural, social, educational, climatic, legal, inter-

organizational, and macro-policy challenges. These structural barriers, intertwined || Keywords:

with one another, hinder the realization of strategic objectives for optimizing || ENergy saving, Energy, Natural
energy use in the sports sector. Based on the findings, designing and implementing || fésource - consumption, Sports
effective policies in this area requires a fundamental revision of energy governance, || facilities

enhancement of knowledge and consumption culture, establishment of data-driven

monitoring mechanisms, and adoption of localized models tailored to the context

of sports facilities in Iran.
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EXTENDED ABSTRACT
INTRODUCTION
Environmental challenges and the growing costs of energy have intensified the urgency of energy efficiency in public
infrastructure, particularly sports facilities. These venues, due to their technical complexity, continuous use, and
reliance on high-consumption equipment, are among the most energy-demanding urban spaces. While Iran has
developed multiple strategic documents in this domain, practical implementation of energy-saving policies remains
limited. International studies highlight the importance of integrating climate-responsive design, renewable
technologies, and smart energy management to reduce environmental pressures and operational costs. Yet in
developing contexts, structural inefficiencies, outdated facilities, and weak policy enforcement hinder progress. This
study addresses the pressing question of why energy policies in Iranian sports facilities have not achieved their
intended outcomes and identifies the structural, institutional, and cultural barriers obstructing effective
implementation.
METHODOLOGY
The research is applied in purpose and grounded in a qualitative descriptive phenomenological approach. This method
was chosen to capture the lived experiences and professional insights of those directly involved in energy management
within the sports sector. A purposive sample of 21 participants was selected, including sport facility managers,
engineers, environmental experts, policy officials, and faculty members in sport management and environmental
studies. Data were collected through semi-structured interviews lasting 30-40 minutes each. Interviews continued
until saturation was reached, yielding 21 in-depth transcripts. Analysis followed Colaizzi’s seven-step method, which
enabled the systematic extraction of meaning units, clustering of codes, and formulation of essential themes.
MAXQDA 2020 software supported data organization and coding. Trustworthiness was established using credibility,
transferability, dependability, and confirmability, with inter-coder agreement reaching 86%.

RESULTS

A total of 120 sub-themes were distilled and categorized into 10 main themes: managerial, economic, technological
and infrastructural, cultural, social, educational, climatic and geographical, legal, inter-organizational, and macro-
policy barriers. Managerial challenges included the absence of specialized energy units, lack of data-driven
monitoring, and short-term decision-making. Economic constraints centered on unstable funding, absence of dedicated
budgets, and limited incentives for investment in green technologies. Technological and infrastructural barriers were
linked to outdated equipment, insufficient renewable integration, and weak climate-based design. Cultural and social
challenges reflected entrenched consumption habits, resistance to change, and limited public participation in
environmental initiatives. Educational shortcomings included inadequate training for managers and facility staff,
while climatic diversity across Iran hindered uniform application of energy-saving measures. Legal barriers involved
weak enforcement mechanisms, absence of binding regulations, and lack of clear accountability. Inter-organizational
and policy-level gaps highlighted fragmented responsibilities, lack of coherent national strategies, and misalignment
between ministries. Together, these barriers interact in ways that create a resistant structure, making reform difficult
without comprehensive intervention.

DISCUSSION AND CONCLUSION

Findings demonstrate that energy-saving policies in Iranian sports facilities are constrained not by isolated factors but
by a systemic interplay of technical, institutional, financial, cultural, and regulatory weaknesses. Similar to prior
studies in other contexts, this research underscores how outdated infrastructure, insufficient financial support, and
inadequate education undermine efficiency gains. However, the Iranian case reveals additional complexity,
particularly the gap between policy formulation and execution, limited localization of global solutions, and weak
coordination across governance levels. Addressing these challenges requires a structural re-engineering of the energy
governance system in sports, including the integration of localized climate-sensitive designs, creation of sustainable
financing mechanisms, and the establishment of binding regulatory frameworks. Data-driven monitoring and cross-
sectoral collaboration are also essential to bridge the gap between strategy and practice. Importantly, cultural change
and social engagement must complement technological solutions; without fostering responsible consumption
behaviors and collective awareness, even the most advanced technologies risk underperformance. In conclusion,
energy saving in sports facilities is not only an environmental necessity but also a strategic imperative for economic
resilience, operational sustainability, and the promotion of social well-being. For Iran, moving forward will demand
policies that combine technical innovation with institutional reform, educational investment, and cultural
transformation, ensuring that sports facilities evolve into models of sustainable public infrastructure.
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Fig 1. Final research model

Copyright ©The authors Publisher: University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0)



https://creativecommons.org/licenses/by-nc/4.0

[RA] V| A¥ R uLMm)g).JL: 9> o )loud Py Jlw ‘U'«'bj)j [WNVE V) u}'kib %M;)

S5 AR § ey

9y%9) kel 0jo> 03 )3 &lge 5l Slasgeme b (23555 SLel 3 (6551 (p92a8 0 Glaculw slizl oS ol plis osls Jlos
5 Slosloom (Fsix (hjsel celaizl (Kind ailgld (S poe wgolaml (il gl o wlge cnl ESle ol
0357 5o 3,10 5L iz ol Sy hy)s 50 5 Cunse a8 ol Gl LSl (nl 5wl ssslie (IS (g IS el
Ll 4 4255 9 bas9id 5l eslanal .55l |y (65,31 slacuslow 2l 928 Slgmgl sy £95 ¢ oLl iz 5 conldl
Sras slog,b (Hlhb a5l Candy cnl 2ol ol (1l (IS slean o 5 ols alS | Sl o Sles wadlate o
@yt 0ol (glaarllygiasd 35 5 camslio (5,5l SR ¢ anldlyy, Slilllas gl yzl 0,ls dilaie o anldl Lyl ol
Sl @l 958 golaidl 039> ;0 WS 0 (6T ol Dlppad Szl 5l 5 WS o MeBan 1) B pae Wy, bl 3blie
el cgalaidl oSl 095 5 (Sulor Dt 390 catine A9 S9u O 5 Slaasly Wy Jole (n See b
@y oasld 5 ais3n byl shz o (Jlo closie b co S a1 sl arogs byl 0,8 sgama |, bl
Sl 0925 (G pe 059> 50 S (oo ol | pglie (g5 a0l el g wmd o JSE ) Bras o9 sl o5 Al daojy
B ran slaosls Julow 955 5 0 Shee (Ll 593 (55 5 9219 9925 5,5 00iS T 1) (6 S el W9 4555l S ke Sl (oo
S5 S aeliy (rgad « B pas sloosls Julod g Sl casgerme po 50 (655 vl JoSis b bag b sl )0 s i ge
S S (o0 Salaa il Co e Cens 1) (510 00 Mgy 9 S o0 Sl @l ol oo sl 3 e Ll e
Sl ) silost ol Gl (6551 Brae o J 7S sloaills 35 5 Dl (Soge b (Bl 5 skl o5
S 1) B ras sgnn @alBl L J5Le slags yolid Sl 5 5 &ile Mol B pan (b Gl i alids; 5 (ctalopw (iale S
Gl Sl (6 ISS C85 5 wiS (e 03l | (22 Wg) 5 (28 (Voan Sl 6325 sladellygts (g 05l 0
Brae K23 dg ol rals |y 2 pae g 28 OWlae 1w ol Brae sla)ld; 5 b i 55 Ko )3 0js> 0 000 o0
losSl byl wosls migy odoliyy sl b, ool molo wgo,d Lialol e 5 o3, BT adisole AV
argi 9 0,0 Camds al ek 50 (sage GEE olsS (hjsel slaaslyy (Hib g il slalil 1 eslinul ialio (5L,
950,85 dgazme | lacewlow (sl cdnala (ool &5 Law (eloizl 0jg> 0 a0 o0 (Il (555l 990 1] (o559 ansl
Sleso |y 655 ladalp sl selotzl (S5luced )b 0gu 5 (29,5 lacadlad 095 ((Jows anal 5 (o559 (SUl Oleo L3
Hpa daceiliw 65ludlad § aldbgls glaasl p (>ib (22555 lagem sileld (Uloz sl &5 i Sy sl oS
Sy G & S (25T 058 5 paas (uls i 23590] 030> 3 03l on sl | Lzl sy 5 WS (e i | sloz|
M55 8 QL sl Giselil plls sbml ol sl sB5sel laoyss (Fhb 0,8 Sgame | (5351 e (B
SIS S ot (3jg0l AT g0 ol |y (Brae 1, 5 S oo bl il (8IS ()l sl (ot (S3590T Slyme
Sgu 0,5 G |y acawlow slyzl (ol 2l plidl 050 « 59l g Boga> 059> ;0 .am8 oo Sl38l ) Co o B8 g Oljgad 5l
018 (e 0,8 e |y a2 ol decidstans (ol astiie gz )le 09 g deryz g i plla 05 cslalill e
oo bl b (5355 slugcslo (nilsd iluSialon 5 lnae sln Casie Colstas Gud (S5l Giree Sl slel3)
Lol sl ol oo (Kialon 3gu5 s lojloes 055 53 35 (oo s | (ol wlii 5 95 oo sl (Gl el (55,
S i ailels (g3lailoly 0,8 dgame | acawlow (512l clawlg olgd 94 5 S yidin i 9.5 «DleMbl Jols vg 0,5 WS |
0595 ;0 .S oo mo s |y 12 Wiy, g A o bl (golys (Sialen davly slyd oloul 5 sloyee slacunis JSias daosls cus
Sl (p905 20,5 bl 1) bacaslow slyal e o o 5,80 Ol s g ol ) 4l 99.5 cpal> Canliw 9508 (M (6,105 Csls

Sedan | (640l 5 g W3S o0 Sl (6 S el DS e by sla el sl eslinl g o) 4t ()b (8559 50 655 @l

Copyright ©The authors Publisher: University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0)



https://creativecommons.org/licenses/by-nc/4.0

1 Olimoj 9 53l 93 o)lesds cpgaw Jlw (yBJs9 g 3o yiil> doliliadgs 1AD M)

S o0 P9y | Ay e g w300 (RPN (IS Sl Goe 15 Sl 3390 sloa 2 5l 6 S0 e S o
aile (Madlirm o idgh 09 guad 1350 oo 0,Lil lag] 4 aslol ;o a5 aidS sla tagh mls b yol> Liegh slbaisl
(Atienza-Méarquez et al, 2022) (Wu et al,2023) 2023),(Atalayaland Svagzdien¢ (Zhang et al,2022) (Baek ,2021)
el cais ST 555 (a5,e oS lel 65,5l 039> 40 S e ol 5l slassexe (Qian et al, 2024)(Volf et al, 2022)
e 5 65, Cape srailbols e el ST sbacs 5l 5l onliiul (ueldl b canliiels b ¢ il slacsla )y wiile
(39 Slel 5o (65, O Cudle a5 8l lis g al oayd 5 ol slosls o oKl ed (6 S el jo S LLSS
{(Zare Abandansari et al,2023) L 3l slajimgs Cowl (8 5 e slaan! s sael BB L L e g 6 lsle el
4 30 (Boozhmehrani and Razavi , 2015) 4 (Badri Azarin et al, 2021) (Soleymani Tapesari and Mirshekari ,2022)
3lg0 Cyat 33,5 0,Lil B ras Kk )b Cand g paads Lijeel SgaaS (golaml mlie Cosgaze (soly Soalen cans ik
(09 Ol 30 655 o e 1 rianla Al (nl Conle Calid @l (pgmen Sl dg i p 15 22l (ST o o
1y 500 slagton o ,Sles (o o ;0 chnd 5 sl Bpas Sinjd g (bl ilo ) (g 5 el Gl ol 4y azy
3,509 4 5L (B39 50 65 Altns Jo a8 0lo (JLad 9 3,5 Cugli )yl g ladidly jlitel ( pgmen (ol S o oS
SSLlyo 655l g9 ad e slocwlaw la! mlge aepllas Jdow «caS g5 o ol ylo s (gaismez 100,00 (gamais
Slocind Jlite Jobos 5 8 a5 la Sz el drlse (sanaiz slo Sz bojo> (ol 45 903 oo 05 5545 (59
Jemd 5 6550 Sran argy e Rl @ e (ondy (nl jletal ol (Sede s (S8 i golamdl (oled g pie (2
) silaeme 6 pdyiadgine 5 luk annss Blaal 4 oliws je 5 5l o0 (25559 laoles p e Sllos slaaije
Oyge OIS G Canlow s ;5 LS Le dazme (cwdigs Senl (5198 Wezge Sumdy il Heee ln Sleiee 90 1
Sl pllas il ( (28 Sl gl izman igd a2l 5 gl (559 651 03s> 5 sslelill 5 etz ol 5 555
S5y, el 0j9> (ul )3 jlal Sledal it (Sl oy 5 ol slacad b )l wsls (e (2l 5
slosyeal; plarear Wl o eloizl oS liw 5 golatdl Gsin bS5l sbml 5 5 3lups slag,skd (b o gomeailaie
e 4 (Sialy Grals csolasdl (6,510l sl 60 ,0)y sladlhe (3555 50 5551 (97 A po S 1B I H5ims o JoSe
g o 1) e9dse al b 2l Glpae 5 QLIS Gl 395 0 gume (859 SLl 51 (5)l0 0 0 CodS ol )l g anz0

Siled bos by, slaglesle Slles g goles Kooy 5l asu 4l T 5 05,5 STyl g0 al,

&b

Atalay, A., & Svagzdiené, B. (2023). Sustainable environment problems arising from sports facilities. Laisvalaikio
tyrimai, 1(21), 1-15. https://doi.org/10.33607/elt.v1i21.1311

Atienza-Méarquez, A., et al. (2022). Domestic hot water production system in a hospital: Energy audit and evaluation
of measures to boost the solar contribution. Energy, 261, 125275.
https://doi.org/10.1016/j.energy.2022.125275

Baek, S. G. (2021). Plan for the sustainability of public buildings through the energy efficiency certification system:
Case study of public sports facilities, Korea. Buildings, 11(12), 589.
https://doi.org/10.3390/buildings11120589

Banting, D., et al. (2005). Report on the environmental benefits and costs of green roof technology for the city of
Toronto. City of Toronto and Ontario Centres of Excellence—Earth and Environmental Technologies, 8-9.
https://mpra.ub.uni-muenchen.de/id/eprint/70526

Badri Azarin, Y., et al. (2021). Factors affecting the environmentally sustainable development of sport events in Iran:
A thematic analysis. Strategic  Studies on  Youth and Sports, 20(53), 175-192.
https://doi.org/10.22034/ssys.2021.462

Copyright ©The authors Publisher: University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0)



https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.33607/elt.v1i21.1311?utm_source=chatgpt.com
https://doi.org/10.1016/j.energy.2022.125275?utm_source=chatgpt.com
https://doi.org/10.3390/buildings11120589?utm_source=chatgpt.com
https://mpra.ub.uni-muenchen.de/id/eprint/70526?utm_source=chatgpt.com
https://doi.org/10.22034/ssys.2021.462?utm_source=chatgpt.com

A \AS 1 Qlumej 9 by 9> o lous Py Jlo (j0)09 Co p 30 Hhils doliladys

Beygzadeh, V., et al. (2020). Energy analysis of the west Azerbaijan gas company sport and cultural complex and
swimming pool. Journal of Renewable and Innovative  Energies, 7(2), 35-45.
https://dor.isc.ac/dor/20.1001.1.24234931.1399.7.2.5.4

Boozhmehrani, S., & Razavi, S. M. H. (2015). Identify and prioritize the strategies of developing environmental
culture. Strategic Studies on Youth and Sports, 14(29), 129-142.
https://fasiname.msy.qgov.ir/article_7.html?lang=en

Devin, H. F. (2024). Developing the environmental culture of sports in the country on indicators of sustainable
development. Applied Research in Sport Management, 13(2), 139-153.
https://doi.org/10.30473/arsm.2024.68774.3792

Elnour, M., et al. (2022). Performance and energy optimization of building automation and management systems:
Towards smart sustainable carbon-neutral sports facilities. Renewable and Sustainable Energy Reviews, 162,
112401. https://doi.org/10.1016/j.rser.2022.112401

Francis, A. E., etal. (2023). Environmental sustainability in stadium design and construction: A systematic literature
review. Sustainability, 15(8), 6896. https://doi.org/10.3390/su15086896

Gomez-Guillen, J.-J., et al. (2024). Water and energy sustainability of swimming pools: A case model on the Costa
Brava, Catalonia. Water, 16(8), 1158. https://doi.org/10.3390/w16081158

Papadakis, N., & Katsaprakakis, D. A. (2023). A review of energy efficiency interventions in public buildings.
Energies, 16(17), 6329. https://doi.org/10.3390/en16176329

Parsaei, Z., Askarian, F., & Dehghan Ghahfarokhi, A. (2025). Factors affecting the acceptance and application of new
energy reducing technologies in sports facilities in lIran. Sport Management Journal.
https://doi.org/10.22059/jsm.2025.386663.3401

Qian, F., Shi, Z., & Yang, L. (2024). A review of green, low-carbon, and energy-efficient research in sports buildings.
Energies, 17(16), 4020. https://doi.org/10.3390/en17164020

Rowe, D. B. (2011). Green roofs as a means of pollution abatement. Environmental Pollution, 159(8-9), 2100-2110.
https://doi.org/10.1016/j.envpol.2010.10.029

Santamouris, M., & Vasilakopoulou, K. (2021). Present and future energy consumption of buildings: Challenges and
opportunities towards decarbonisation. e-Prime — Advances in Electrical Engineering, Electronics and
Energy, 1, 100002. https://doi.org/10.1016/j.prime.2021.100002

Shafiullah, M., et al. (2021). Does economic policy uncertainty affect renewable energy consumption? Renewable
Energy, 179, 1500-1521. https://doi.org/10.1016/j.renene.2021.07.092

Soleymani Tapesari, B., & Mirshekari, M. (2022). Prerequisites for safety management of sports venues in sporting
events: A qualitative approach. Sport Physiology & Management Investigations, 14(1), 195-205.
https://doi.org/10.3390/en17164020

Volf, K., et al. (2022). Evidence of the impact of sport policies on physical activity and sport participation: A
systematic mixed studies review. International Journal of Sport Policy and Politics, 14(4), 697-712.
https://doi.org/10.1080/19406940.2022.2127835

Wu, Z., et al. (2023). Co-optimization of building energy systems with renewable generations combining active and
passive energy-saving. Applied Energy, 351, 121514. https://doi.org/10.1016/j.apenergy.2023.121514

Zare Abandansari, M., Naghizadeh Baghi, A., & Naghizadeh Baghi, M. (2023). Identifying sustainable development
solutions and green management in designing football stadiums. Green Development Management Studies,
2(2), 16-24. https://doi.org/10.22077/jgdms.2024.7114.1060

Zare Abandansari, M., Naghizadeh Baghi, A., & Naghizadeh Baghi, M. (2025). Identifying the effective solutions of
human ecology in the sustainable development of sports infrastructure in Iran. Human Ecology, 3(9), 708—
724. https://doi.org/10.22034/el.2025.501171.1050

Zhang, R., Liu, D., & Shi, L. (2022). Thermal-comfort optimization design method for semi-outdoor stadium using
machine learning. Building and Environment, 215, 108890. https://doi.org/10.1016/j.buildenv.2022.108890

Zuccari, F., Santiangeli, A., & Orecchini, F. (2017). Energy analysis of swimming pools for sports activities: Cost
effective  solutions  for  efficiency  improvement.  Energy  Procedia, 126, 123-130.
https://doi.org/10.1016/j.eqypro.2017.08.131

Copyright ©The authors Publisher: University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0)



https://creativecommons.org/licenses/by-nc/4.0
https://dor.isc.ac/dor/20.1001.1.24234931.1399.7.2.5.4?utm_source=chatgpt.com
https://faslname.msy.gov.ir/article_7.html?lang=en&utm_source=chatgpt.com
https://doi.org/10.30473/arsm.2024.68774.3792?utm_source=chatgpt.com
https://doi.org/10.1016/j.rser.2022.112401?utm_source=chatgpt.com
https://doi.org/10.3390/su15086896?utm_source=chatgpt.com
https://doi.org/10.3390/w16081158?utm_source=chatgpt.com
https://doi.org/10.3390/en16176329?utm_source=chatgpt.com
https://doi.org/10.22059/jsm.2025.386663.3401?utm_source=chatgpt.com
https://doi.org/10.3390/en17164020?utm_source=chatgpt.com
https://doi.org/10.1016/j.envpol.2010.10.029?utm_source=chatgpt.com
https://doi.org/10.1016/j.prime.2021.100002?utm_source=chatgpt.com
https://doi.org/10.1016/j.renene.2021.07.092?utm_source=chatgpt.com
https://doi.org/10.3390/en17164020?utm_source=chatgpt.com
https://doi.org/10.1080/19406940.2022.2127835?utm_source=chatgpt.com
https://doi.org/10.1016/j.apenergy.2023.121514?utm_source=chatgpt.com
https://doi.org/10.22077/jgdms.2024.7114.1060?utm_source=chatgpt.com
https://doi.org/10.22034/el.2025.501171.1050?utm_source=chatgpt.com
https://doi.org/10.1016/j.buildenv.2022.108890?utm_source=chatgpt.com
https://doi.org/10.1016/j.egypro.2017.08.131?utm_source=chatgpt.com

