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Abstract: The fast fashion industry chain operates in a complex, multi-layered supply chain,
where the dual challenges of conflicting interests and environmental pressures pose a severe
test to sustainable development. This paper aims to explore how the theoretical framework of
game theory can provide new solutions to the sustainability problems of the fast fashion
industry chain. As a tool for studying the interaction between stakeholders, game theory can
analyze the decision-making logic of all parties in competition and cooperation, and reveal
potential paths for interest distribution and resource optimization. By analyzing key game
theory concepts such as static games, dynamic games, repeated games, cooperative games,
and Nash equilibrium, the study shows that these tools can effectively resolve conflicts,
promote collaboration, and promote sustainable development in supply chain management.
The study also proposes methods for designing incentive mechanisms to balance economic
interests and environmental responsibilities, and provide a path to achieve win-win results for
all parties and circular economy practices.
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1. Introduction

As an important part of the modern retail industry, the fast fashion industry is known for its fast
production, efficient distribution and flexible market response capabilities[1]. However, this business
model centered on speed and cost-effectiveness has also brought serious environmental and social
problems[2]. The multi-level and global operation of the fast fashion supply chain has made it face
severe challenges in terms of resource consumption, pollution emissions and waste management. At
the same time, the multiple stakeholders involved in the supply chain - from raw material suppliers,
manufacturers to retailers and consumers - often have conflicts and non-cooperation due to
inconsistent interests. This not only hinders the improvement of supply chain efficiency, but also
increases the difficulty of achieving sustainable development.

Against the background of the global concept of sustainable development gradually taking root in
people's hearts, the high environmental cost of the fast fashion industry has gradually attracted
widespread attention from the society[3]. Enterprises need to find a balance between economic
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interests and environmental responsibilities, and the realization of this goal cannot be achieved
without the support of scientific theoretical frameworks and practical tools. Therefore, exploring how
to optimize supply chain collaboration, resolve conflicts of interest and promote environmental
sustainability has become a key issue for the future development of the fast fashion industry. This
paper aims to explore new paths to optimize collaboration and sustainable development by analyzing
the complex problems in the fast fashion industry chain. By integrating multiple theories and practices,
especially game theory, a systematic analytical tool, this paper attempts to provide innovative
solutions for the fast fashion industry. The study not only focuses on how to alleviate conflicts of
interest in the supply chain, but also explores the role of incentive mechanism design and strategic
modeling in promoting circular economy practices. The theoretical significance of this study lies in
applying game theory to the field of supply chain management, providing a new perspective for
understanding and resolving conflicts of interest in the fast fashion industry. By integrating strategic
modeling and incentive mechanisms, this study further improves the theoretical framework of
sustainable supply chain collaboration.

2.  Basic Concepts and Models of Game Theory
2.1. Application of Static Game and Dynamic Game in Industrial Chain Management

Static game and dynamic game are two basic concepts in game theory, which are used to analyze the
strategic interaction of participants in different time dimensions[4]. Static game assumes that all
participants make decisions at the same time point. This model is suitable for analyzing one-time or
short-term decision-making problems[5]. For example, in the fast fashion supply chain, price
negotiations between brands and suppliers can be regarded as static games. Suppliers need to balance
production costs and profit needs, while brands pursue low-cost procurement to maintain market
competitiveness. Through the static game model, it is possible to analyze how both parties choose the
optimal strategy in price negotiations to achieve their goals[6].

In contrast, dynamic games are more suitable for describing strategic interaction processes
involving time evolution. Dynamic games are usually used to study long-term cooperation issues in
supply chain management[7], and the establishment and maintenance of trust between brands and
long-term cooperative suppliers[8]. This type of game model provides guidance for formulating long-
term strategies by analyzing the strategic choices of participants at different stages[9]. In the fast
fashion industry, static game and dynamic game models have important applications in supply chain
optimization. This study will combine these two game models to explore strategic paths to improve
supply chain collaboration efficiency, alleviate conflicts of interest, and promote the sustainable
development of the fast fashion industry.

2.2. Theoretical Framework of Repeated Games and Cooperative Games

Repeated games are a special form of dynamic games, emphasizing how participants gradually build
trust and optimize cooperation models through strategy adjustments during multiple
interactions[10][11]. In the fast fashion supply chain, the repeated game model can be used to study
how the long-term cooperative relationship between brands and suppliers is strengthened through
repeated interactions[ 12]. Through repeated transactions, brands can motivate suppliers to adopt more
environmentally friendly production methods through stable orders. Continuous demand enables
suppliers to optimize their operations to achieve sustainable development, and suppliers can also win
the trust of brands through transparent production processes[13].

Cooperative games emphasize the realization of win-win results for multiple parties through the
reasonable allocation of benefits and costs[14]. This theoretical framework is particularly suitable for
analyzing the problem of multi-party collaboration in the fast fashion industry chain, and how to
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allocate resources and profits in different links of the supply chain. The cooperative game model
provides strong support for the design of a green supply chain. By optimizing the benefit distribution
mechanism, it can motivate all parties to jointly assume environmental responsibilities[ 15][16].

3.  Game Phenomenon in the Fashion Industry Chain
3.1. Price Negotiation Game between Brands and Suppliers

In the fast fashion supply chain, price negotiations between brands and suppliers are a typical
manifestation of the game phenomenon. The essence of this interdependence and game relationship
is that the goals of brands and suppliers are not completely consistent, but they must cooperate to
promote the efficient operation of the entire supply chain. Brands want to lower the purchase price[17],
while suppliers try to increase the profit per unit of goods without reducing quality or delaying
delivery[18]. The two parties are both interdependent and competitive in the negotiation[19][20]. In
the fast fashion supply chain, the focus of brands is not on responsiveness, trust and commitment but
on reducing costs[21][22]. Suppliers not only need to balance their relationship with brands, but also
need to compete with other suppliers in production efficiency, cost control and quality assurance[23].
The use of static game models in this area shows that by looking at both sides' decision space, it is
possible to find the best strategy they can use in the negotiation and how that strategy will affect the
supply chain as a whole. The application of the static game model not only reveals the trade-offs
between brands and suppliers in price negotiations, but also shows how to achieve a win-win situation
through optimization strategies. In supply chain management, the guidance of this model can help
companies find a balance point[24] to meet the cost control needs of brands while ensuring the profit
margins of suppliers, thereby improving the stability and efficiency of the entire supply chain. This
approach is particularly suitable for the fast-changing market demands of the fast fashion industry[25],
laying the foundation for the establishment of long-term cooperative relationships.

3.2. Trust Game between Fast Fashion Enterprises and Consumers

The interaction between fast fashion enterprises and consumers is a typical game phenomenon[26],
which is particularly evident in the context of information asymmetry. As consumers pay more
attention to the environmental friendliness of products and the transparency of production, enterprises
face new challenges in the production and marketing process[27][28], namely how to meet
consumers' expectations for sustainable practices while maximizing profits[29]. This game
relationship not only affects the short-term interests of enterprises, but also has a profound impact on
the long-term brand value and industry status of enterprises in the market.

In this context, the repeated game model provides an important theoretical framework for
analyzing the dynamic relationship between the fast fashion industry and consumers. Unlike static
games, the repeated game model focuses on the evolution of the behavior of all parties in long-term
interactions and its impact on the establishment of trust relationships[30]. Fast fashion enterprises can
gradually accumulate consumer trust by continuously improving the environmental standards of their
products and improving the transparency of the production process[31]. This trust is not achieved
overnight, but is based on the fast fashion enterprises' repeated demonstration of positive responses
to environmental responsibility and consumer needs. When fast fashion companies regularly publish
sustainability reports, use more environmentally friendly raw materials, or improve supply chain
transparency[32], consumers will gradually realize that the company's commitment is credible, which
will enhance their trust in the brand[33]. At the same time, consumer purchasing behavior also has a
direct impact on the company's strategic adjustments[34]. In the fast fashion industry, consumer
consumption choices and behaviors are an important part of market signals. When consumers choose
to buy more brands that excel in environmental protection and ethics, companies will be more inclined
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to adopt sustainable production models to respond to market demand. This interactive relationship
forms a positive cycle: consumer behavior drives corporate improvements, and corporate
improvements in turn enhance consumer willingness to buy[35]. This long-term two-way interaction
enables companies to not only fulfill their environmental responsibilities, but also transform them
into market competitiveness and economic benefits.

The repeated game model reveals the nature of the long-term interaction between companies and
consumers in the fast fashion industry. This interaction can not only win consumer trust and enhance
brand value through continuous improvement and transparent information, but also drive the industry
to develop in a more sustainable direction. Through this two-way relationship, companies can not
only enhance consumer loyalty and improve market competitiveness, but also find a balance between
fulfilling social responsibilities and realizing economic benefits, and ultimately achieve the dual goals
of economic benefits and social value. This model provides strong theoretical support for fast fashion
companies in responding to sustainability challenges, and also provides practical guidance for the
green transformation of the entire industry.

4. Discussion

Game theory provides an important theoretical basis for the complexity of multi-party interactions in
the fast fashion industry chain. This paper combines static game, dynamic game, repeated game and
cooperative game models to explore the application of this tool in optimizing collaboration and
promoting sustainable development. Research shows that static game can effectively analyze short-
term price negotiations between brands and suppliers[36][37]. The strategic space and equilibrium
points of both parties are shown. This makes it possible to find a balance between short-term goals
and improves the overall efficiency of the supply chain. Dynamic game shows the importance of
building trust in long-term cooperative relationships, especially by analyzing the strategic choices of
participants at different stages[38]. Dynamic game provides a long-term perspective and strategic
guidance for solving cooperation problems in the fast fashion supply chain. In addition, repeated
game shows great potential in building trust between enterprises and consumers. As consumers pay
more and more attention to environmentally friendly products and transparent production
processes[39][40], the repeated game model reveals the possibility of enterprises winning consumer
trust by continuously improving product standards and transparency. This trust can not only enhance
the market competitiveness of enterprises, but also promote the market to transform in a more
environmentally friendly direction. Cooperative game provides theoretical support for multi-party
collaboration in the fast fashion supply chain. Through the reasonable design of incentive
mechanisms and allocation rules, cooperative games can achieve win-win results for all parties in
terms of resource allocation and environmental responsibility, and provide a practical path for the
practice of circular economy[41].

Although the application of game theory in the fast fashion industry chain has high theoretical
value, it still faces challenges in practice. The complexity and dynamics of the fast fashion supply
chain put forward higher requirements for the design of game models, such as rapid changes in market
demand, information asymmetry in the supply chain, and conflicts of interest among multiple parties,
which increase the difficulty of the model. At the same time, the issue of sharing environmental
responsibility has not been fully resolved in practice. Although cooperative games provide a
framework for allocating benefits and costs, it is still difficult to balance the interests and
environmental responsibilities of different links in reality. In addition, the complexity of consumer
behavior and changes in environmental policies also raise uncertainties about the effectiveness of
game models. For example, consumers' willingness to pay and preferences may be affected by
cultural background or economic conditions, while adjustments to policies and regulations may have
unpredictable effects on the decisions of supply chain participants.
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In order to meet these challenges, future research needs to further deepen and expand the game
model in combination with the special needs of the fast fashion industry. On the one hand,
environmental responsibility, economic benefits and market demand can be incorporated into a
unified framework through a multi-dimensional dynamic game model to explore solutions for multi-
objective optimization. On the other hand, combining game theory with tools such as big data analysis
and artificial intelligence can enhance the predictive ability of the model and improve its applicability
in a rapidly changing environment. At the same time, at the policy design level, game theory can
provide theoretical support for the cooperation between the government and enterprises, such as
guiding enterprises to invest in environmental responsibility by designing environmental incentive
policies and green supply chain standards.

5. Conclusion

This paper analyzes the core theoretical model of game theory and its application in the fast fashion
industry chain, revealing the important value of this tool in optimizing collaboration, resolving
conflicts of interest and promoting sustainable development. The multi-level and dynamic nature of
the fast fashion industry chain not only brings about efficient production and distribution models, but
also accompanied by serious environmental problems and conflicts between stakeholders. Through
the frameworks of static game, dynamic game, repeated game and cooperative game, this paper
systematically explores how game theory can provide scientific decision-making support and
optimization paths for this complex industry.

Research shows that static game can effectively deal with short-term decision-making problems
in the supply chain, especially in price negotiations between brands and suppliers. Static game
provide an analytical tool for balancing the interests of both parties. Dynamic game provides a
theoretical basis for the establishment of long-term cooperative relationships and help supply chain
participants find optimization strategies in maintaining trust. The repeated game model reveals the
long-term process of trust building between enterprises and consumers, indicating that continuous
transparency and environmental responsibility practices can effectively enhance the market
competitiveness of enterprises. Cooperative games focuse on multi-party collaboration and incentive
mechanism design, and promote the transformation of the supply chain towards a circular economy
and greening through the reasonable allocation of benefits and costs.

Despite this, the practical application of game theory in the field of fast fashion still faces multiple
challenges. The complexity and dynamics of the supply chain put forward higher requirements for
the construction of the model. At the same time, the fair distribution of environmental responsibilities
and policy uncertainty also increases the difficulty of implementation. However, these challenges
provide important directions for future research, including combining multidimensional dynamic
game models, integrating big data and artificial intelligence technologies, and exploring the
application of game theory in policy making. Game theory provides a new theoretical and practical
perspective for the management of the fast fashion industry chain. By optimizing the multi-party
interaction and collaboration mechanism, game theory can help companies achieve a balance between
economic benefits and environmental responsibilities, and provide a solid theoretical foundation for
the green development and long-term sustainability of the fast fashion industry. In the future, through
interdisciplinary collaboration and further improvement of the model, game theory will play a greater
role in promoting the fast fashion industry to achieve a win-win situation of economic and
environmental goals, and contribute to global sustainable development.

118



Proceedings of the 3rd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/165/2025.21597

References

[1] Doyle, S. A., Moore, C. M., & Morgan, L. (2006). Supplier management in fast moving fashion retailing. Journal
of Fashion Marketing and Management: An International Journal, 10(3), 272-281. https://doi.org/10.1108/
13612020610679268

[2] Centobelli, P., Abbate, S., Nadeem, S. P., & Reyes, J. A. G. -. (2022). Slowing the fast fashion industry: An all-round
perspective. Current Opinion in Green and Sustainable Chemistry, 38(100684). sciencedirect. https://doi.org/10.
1016/j.cogsc.2022.100684

[3] Ozdamar-Ertekin, Z. (2017). The True Cost: The Bitter Truth behind Fast Fashion. Markets, Globalization &
Development Review, 2(3). https://doi.org/10.23860/mgdr-2017-02-03- 07

[4] De Giovanni, P. (2009). The state of the art in static and dynamic games. European Business Review, 21(6), 547—
566. hitps://doi.org/10.1108/09555340910998832

[5] Cachon, G. P., & Netessine, S. (2006). Game Theory in Supply Chain Analysis. Models, Methods, and Applications
for Innovative Decision Making, 200-233. https://doi.org/10.1287/educ.1063.0023

[6] Ma, J., & Wang, Z. (2022). Optimal pricing and complex analysis for low-carbon apparel supply chains. Applied
Mathematical Modelling, 111, 610—629. https://doi.org/10.1016/j.apm.2022.07.002

[7] Leng, M., & Parlar, M. (2005). Game Theoretic Applications in Supply Chain Management: A Review. INFOR:
Information Systems and Operational Research, 43(3), 187—220. https.//doi.org/10.1080/03155986.2005.11732725

[8] Runtuk,J. K., Ng, P.K., & Ooi, S. Y. (2024). Challenges and Solutions in Working with Green Suppliers: Perspective
from a Manufacturing Industry. Sustainability, 16(20), 8744. https://doi.org/10.3390/sul 6208744

[9] Day, G. S., Reibstein, D. J., Gunther, R., & Wharton School. (2004). Wharton on dynamic competitive strategy.
Wiley.

[10] Mailath, G. J., & Samuelson, L. (2006). Repeated Games and Reputations. Oxford University Press.

[11] MERTENS, J.-F. (1990). Repeated Games. Elsevier EBooks, 77—130. https://doi.org/10.1016/b978-0-12-370182-4.
50009-x

[12] Wu, D. Y. (2013). The impact of repeated interactions on supply chain contracts: A laboratory study. International
Journal of Production Economics, 142(1), 3—15. https://doi.org/10.1016/j.ijpe.2012.05.004

[13] Sodhi, M. S., & Tang, C. S. (2019). Research Opportunities in Supply Chain Transparency. Production and
Operations Management, 28(12). https://doi.org/10.1111/poms. 13115

[14] Teng, Y., Li, X., Wu, P., & Wang, X. (2017). Using cooperative game theory to determine profit distribution in IPD
projects. International Journal of Construction Management, 19(1), 32—45. https://doi.org/10.1080/15623599.2017.
1358075

[15] Asghari, T., Taleizadeh, A. A., Jolai, F., & Moshtagh, M. S. (2022). Cooperative game for coordination of a green
closed-loop supply chain. Journal of Cleaner Production, 363, 132371. https://doi.org/10.1016/j.jclepro.2022.
132371

[16] Halat, K., & Hafezalkotob, A. (2019). Modeling carbon regulation policies in inventory decisions of a multi-stage
green supply chain: A game theory approach. Computers & Industrial Engineering, 128, 807-830. https://doi.org/
10.1016/j.cie.2019.01.009

[17] Lueg, R., Pedersen, M. M., & Clemmensen, S. N. (2013). The Role of Corporate Sustainability in a Low-Cost
Business Model - A Case Study in the Scandinavian Fashion Industry. Business Strategy and the Environment, 24(35),
344-359. https://doi.org/10.1002/bse. 1825

[18] Gereffi, G. & Frederick, S. (2010). The global apparel value chain, trade and the crisis: challenges and opportunties
for developing contries. 183-9450.

[19] Richardson, J. (1996). Vertical Integration and Rapid Response in Fashion Apparel. Organization Science, 7(4),
400-412. https://doi.org/10.1287/orsc.7.4.400

[20] Simatupang, T. M., Victoria Sandroto, 1., & Hari Lubis, S. B. (2004). Supply chain coordination in a fashion firm.
Supply Chain Management: An International Journal, 9(3), 256—268. https://doi.org/10.1108/13598540410544953

[21] Johnsen, R. E., & Ford, D. (2000). Interaction capability development of smaller suppliers in relationships with
larger customers. Industrial Marketing Management, 35(8), 1002—1015. https://doi.org/10.1016/j.indmarman.2006.
05.005

[22] Talay, C., Oxborrow, L., & Brindley, C. (2020). How small suppliers deal with the buyer power in asymmetric
relationships within the sustainable fashion supply chain. Journal of Business Research, 117. https://doi.org/I0.
1016/j.jbusres.2018.08.034

[23] Yi, Y. (2016). A Review of Supplier Relationship: from Rivalry to Cooperation. Service Science and Management,
05(03), 74—83. https://doi.org/10.12677/ssem.2016.53008

[24] Agi, M. A. N., Faramarzi-Oghani, S., & Hazir, O. (2020). Game theory-based models in green supply chain
management: a review of the literature. International Journal of Production Research, 59(15), 4736—4755. https:/
/doi.org/10.1080/00207543.2020.1770893

119



Proceedings of the 3rd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/165/2025.21597

[25] Christopher, M., Lowson, R., & Peck, H. (2004). Creating agile supply chains in the fashion industry. International
Journal of Retail & Distribution Management, 32(8), 367-376. https://doi.org/10.1108/09590550410546188

[26] Yang, Y. (n.d.). Comparative Dominance of Fast Fashion Model from the Perspective of Game Theory.

[27] Chun, E., Joung, H., Lim, Y. J., & Ko, E. (2021). Business transparency and willingness to act environmentally
conscious behavior: Applying the sustainable fashion evaluation system “Higg Index.” Journal of Global Scholars
of Marketing Science, 31(3), 1-16. https://doi.org/10.1080/21639159.2021.1904784

[28] Pookulangara, S., & Shephard, A. (2013). Slow Fashion Movement: Understanding Consumer Perceptions—An
Exploratory Study. Journal of Retailing and Consumer Services, 20(2), 200-206. https://doi.org/10.1016/].
Jretconser.2012.12.002

[29] Nagurney, A., & Yu, M. (2012). Sustainable fashion supply chain management under oligopolistic competition and
brand differentiation. International Journal of Production Economics, 135(2), 532—540. https://doi.org/10.1016/].
ijpe.2011.02.015

[30] Dauvergne, P., & Lister, J. (2018). Big brand sustainability: Governance prospects and environmental [imits.
Global Environmental Change, 22(1), 36—45. https://doi.org/10.1016/j.gloenvcha.2011.10.007

[31] LEACH, W. D., & SABATIER, P. A. (2005). To Trust an Adversary: Integrating Rational and Psychological Models
of Collaborative Policymaking. American Political Science Review, 99(4), 491-503. https://doi.org/10.1017/
s000305540505183x

[32] Sellitto, M. A., Valladares, D. R. F., Pastore, E., & Alfieri, A. (2021). Comparing Competitive Priorities of Slow
Fashion and Fast Fashion Operations of Large Retailers in an Emerging Economy. Global Journal of Flexible
Systems Management, 23(1). https://doi.org/10.1007/s40171-021-00284-8

[33] Kim, Y., & Oh, K. W. (2020). Which Consumer Associations Can Build a Sustainable Fashion Brand Image?
Evidence from Fast Fashion Brands. Sustainability, 12(5), 1703. MDPI. https://doi.org/10.3390/sul2051703

[34] Bruce, M., & Daly, L. (2006). Buyer Behaviour for Fast Fashion. Journal of Fashion Marketing and Management:
An  International  Journal,  10(3),  329-344.  https://www.emerald.com/insight/content/doi/10.1108/
13612020610679303/full/html

[35] Desore, A., & Narula, S. A. (2017). An overview on corporate response towards sustainability issues in textile
industry. Environment, Development and Sustainability, 20(4), 1439—1459. https://doi.org/10.1007/s10668-017-
9949-1

[36] Wolters, H., & Schuller, F. (1997). Explaining supplier-buyer partnerships: a dynamic game theory approach.
European Journal of Purchasing & Supply Management, 3(3), 155-164. https://doi.org/10.1016/50969-
7012(97)00011-7

[37] Hosseini-Motlagh, S.-M., Choi, T.-M., Johari, M., & Nouri-Harzvili, M. (2021). A profit surplus distribution
mechanism for supply chain coordination: An evolutionary game-theoretic analysis. European Journal of
Operational Research. https://doi.org/10.1016/j.ejor.2021.10.059

[38] Manfredi, E., & Capik, P. (2022). A case of trust-building in the supply chain: Emerging economies perspective.
Strategic Change, 31(1), 147—160. https://doi.org/10.1002/jsc.2488

[39] Kim, L, Jung, H. J., & Lee, Y. (2021). Consumers’ Value and Risk Perceptions of Circular Fashion: Comparison
between Secondhand, Upcycled, and Recycled Clothing. Sustainability, 13(3), 1208. https://doi.org/10.3390/
sul3031208

[40] de Klerk, H. M., Kearns, M., & Redwood, M. (2019). Controversial fashion, ethical concerns and environmentally
significant behaviour. International Journal of Retail & Distribution Management, 47(1), 19—-38. https://doi.org/10.
1108/ijrdm-05-2017-0106

[41] Lang, L., Liu, Z., & Hu, B. (2021). Optimization decision of cooperative emission reduction of clothing supply chain
based on carbon tax. Journal of Physics: Conference Series, 1790(1), 012092. https.//doi.org/10.1088/1742-6596/
1790/1/012092

120



