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Abstract

It is increasingly recognized that the traditional linear production and consumption models have not been able to deal with the complexity and uncertainty of current challenges, especially when it comes to the resilience and sustainability of supply chains (SC). This study focuses on the fashion sector, that has a high impact in our society. Considering its whole SC, this industry contributes with 10% of the global carbon emissions, demonstrating why it is important to promote a different model. Circular supply chain (CSC) models have been broadly recognized as a potential solution to sustainability issues. Thus, this work aims to study the challenges faced by fashion companies to adopt CSC and to analyse how the development of circular practices contributes to its resilience. First, a literature review about CSC, the barriers to their adoption and the relationship between circularity and resilience in the fashion industry is presented. Following, qualitative research methods were applied, using semi-structure interviews with key employees of three Portuguese companies that operate in this sector, as well as secondary data. After identifying the principal “R” strategies as well as the barriers and drivers for the implementation of CSC of the three companies, we conclude that the organizations are making efforts to increase the adoption of circular strategies. The results suggest that, although the resilience of a company is not directly related to the application of CSC models, both concepts can complement themselves. Finally, the cases demonstrated the recent efforts that companies are making to relocate their suppliers closer to them, with impact on resilience and sustainability. This study contributes to practice and theory on the adoption of CSC practices and on the relationship between resilience and sustainability, key issues for companies and SC to be able to deal with current challenges.

Keywords: Circular supply chains; Fashion industry; Sustainability; Resilience, Portugal. 

Resumo 

É cada vez mais reconhecido que os modelos tradicionais lineares de produção e consumo não têm sido capazes de lidar com a complexidade e incerteza dos desafios atuais, especialmente no que toca à resiliência e sustentabilidade das cadeias de abastecimento (CA). Este estudo centra-se no sector da moda, cujo impacto na sociedade é elevado. Considerando toda a sua CA, contribui com 10% das emissões globais de carbono, o que demonstra a importância de promover um modelo diferente. Os modelos de cadeia de abastecimento circular (CAC) têm sido reconhecidos como potenciais soluções para questões de sustentabilidade. Assim, este trabalho tem como objetivo estudar os desafios enfrentados pelas empresas de moda para adotar CAC e analisar como o desenvolvimento de práticas circulares ajuda na resiliência das CA. Primeiro, é apresentada uma revisão de literatura sobre as CAC, as barreiras à sua adoção e a relação entre circularidade e resiliência na indústria analisada. Seguidamente, foram aplicados métodos de investigação qualitativos, recorrendo a entrevistas semiestruturadas com colaboradores-chave de três empresas portuguesas que operam neste sector, assim como a dados secundários. Depois de identificar as principais estratégias "R" e as barreiras e os drivers da implementação de CAC das três empresas, concluímos que as organizações estão a esforçar-se para aumentar a adoção de estratégias circulares na sua CA. Os resultados sugerem que, embora a resiliência de uma empresa não esteja diretamente relacionada com a adoção de modelos de CAC, os conceitos podem complementar-se. Finalmente, os casos demonstraram os esforços recentes que as empresas fazem para relocalizar os seus fornecedores para mais perto, afetando a resiliência e a sustentabilidade. Este estudo contribui para a prática e teoria sobre a adoção de práticas de CAC e a relação entre resiliência e sustentabilidade, questões fundamentais para que as empresas e as CA possam lidar com os desafios atuais.

Palavras-chave: Cadeias de abastecimento circular; Indústria da moda; Sustentabilidade; Resiliência; Portugal.
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1. [bookmark: _Toc138801277]Introduction

Recent events, such as the COVID-19 pandemic and the war in Ukraine, have demonstrated that the traditional linear production and consumption models have not been able to deal with the complexity and uncertainty of current challenges, especially when it comes to the resilience and sustainability of supply chains (SC) (Bento, 2022). Circular supply chain (CSC) models have been broadly recognized as a potential solution to sustainability issues. To Batista (2018), CSC “are a harmonized forward and reverse SC through the incorporation of value creations aspects from products, by-products, and useful waste flows through prolonged life cycle that improves the three dimensions of organizational sustainability”. 
A set of “R” strategy has been used to better understand and apply the concepts and practices of CSC models. In this study, ten strategies are considered: refuse, rethink, reduce, reuse, repair, refurbish, remanufacture, repurpose, recycle and recover (Potting et al., 2017). The benefits associated to the use of these strategies in terms of waste reduction and costs have been vastly recognized, as they help to prolong the product life cycle (Potting et al., 2017). Besides being acknowledge as more sustainable than the traditional models due to the increased resource efficiency and to the focus on waste minimization (Lahane et. al 2020), CSC have also potential to improve the resilience of SCs. 
Unfortunately, there are still many barriers to the transition to more CSC, including: the limited commitment of consumers both in ensuring the correct disposal of end-of-life products and consuming products from circular sources; the uncertainties in terms of quality, quantity and timeliness of used products and components to be used as inputs for companies’ production processes; the lack of government support – insufficient environmental laws and regulation; limited new investments that are conditioned by the high initial costs and market uncertainty; and the lack of specialized workforce (Jesus et. al, 2018). 
Moreover, although the relevance of resilience in SC management has increased in recent years, both in academia and in companies, the relationship between CSC and resilience is still unclear. According to Wieland and Durach (2021), SC resilience “is the capacity of a SC to persist, adapt, or transform in the face of change”. Thus, companies need resilience for their SCs to survive to the increasingly constant and unpredictable changes that happen in the business environment; the COVID 19 pandemic and the war in Ukraine are two of the most recent and significant examples of that.
This study analyses the fashion sector, that has a big weight in our society in economic terms and job creation and, at the same time, produces a lot of waste and pollution (Cai et. al, 2020). If we analyze the whole SC, since the begging of production until the end of product-life, we will conclude that this sector contributes with 10% of the global carbon emissions (Somani, 2022); so, it is urgent to discuss and promote a more circular model. 
The goal of this work is to study the challenges faced by companies to adopt CSC, especially in the fashion industry, and to analyze how the development of circular practices contributes to the resilience of supply chains. The main research question to be addressed is:
RQ: What are the contributions of the adoption of circular strategies to supply chain resilience in the fashion industry?
Three case studies of Portuguese companies that operates in this sector, both nationally and internationally, are presented and analyzed. The study contributes to theory by demonstrating the relationship between circularity and resilience in the fashion industry; it aims to show how circular practices increase the resilience of companies and SCs, something that is not yet very developed in previous studies. This study also contributes to practice by providing guidelines to the adoption of circular SCs practices for managers that deal with this area and, in general, to companies of the fashion industry that are interested in adopting CSC practices.


2. [bookmark: _Toc138796364][bookmark: _Toc138801278]Literature review
This section aims to clarify the principal concepts of this study, such as Circular Supply Chains, the R strategies and the barriers to the adoption of this model in the fashion industry.
[bookmark: _Toc138796365][bookmark: _Toc138801279]2.1 Circular Supply Chains
Recent events, such as the War in Ukraine and the COVID 19 pandemic, have changed the way companies look to their SCs. The overdependencies of partners located in certain regions and usually very centralized geographically has proved to be potentially problematic both in terms of resilience and in terms of sustainability (Smith, 2023). The need to reallocate (decentralize and/or expand the number of local suppliers) increased, and people also changed their perspective about consumption habits. 
Closely related to sustainability, the concept of CSCs emerged and has gained traction in the last year, and for many, is a solution to this problem, because of its dynamic and integrative approach (Jesus et. al, 2018). CSCs demand a total transformation of the system, including activities in both sides – production and consumption – in order to develop a more sustainable strategy (Lahane et. al, 2020). 
Unlike linear supply chains, where people buy, use and discard products, circular chains minimize the consumption of raw or virgin resources through innovative processes and designs, maximizing the utility of products (Taddei et. al, 2022). In this work, circular supply chain is understood as a model that reduces the waste and prolongs the life cycle of products through the implementation of practices that promote circularity; for example, recycling, reusing and remanufacturing. One of the core aspects in circular supply chains is the creation of value to the costumers, by giving them products that are more conscious and “smarter”, in the sense that they could use it longer for the same or another purpose, giving another life to the products. By extending the life cycle, companies reduce the emissions caused by waste, minimizing the use of unnecessary resources, and reducing the costs to the company and to the costumers.
Like mentioned before, the base for circular supply chains is the R strategies: refuse, rethink, reduce, reuse, repair, refurbish, remanufacture, repurpose, recycle and recover. These ten Rs are referred as strategies that companies can implement to contribute to circularity and they are divided into two groups depending on their impact: high value and low value R’s.  The first group - high impact – is composed by the first seven R’s and the second group is composed by the last three R’s (Potting et. al, 2017). 
In the first R the company considers consumer behavior in terms of avoiding (or drastically reducing) the use of certain products/materials and designs new radically different products or services that replace the conventional ones. The second is for both, consumers and company, consumers can rethink about their choices and if they really need; on the other hand, industries can also rethink their processes and choices regarding materials and resources. Finally, the rest of the R’s are more related to industries. 
Fast fashion has become the principal way of production and consumption of the modern fashion industry (Brydges, 2021) and has made the industry one of the most polluting industries because of four specific problems: “non-recoverable materials and their blends; abundant use of water, use of dangerous chemicals and poor human rights record” (Franco, 2017). In addition, the fashion industry generates a lot of waste (Niinimaki et al., 2020). So, the need for CSCs in this industry is particularly relevant and the importance of change is clear and highly recognized, but there are some barriers to this transition. 

[bookmark: _Toc138796366][bookmark: _Toc138801280]2.2 Barriers to the adoption of circular supply chains in the fashion industry
Fashion industry is exposed to an environmental risk, as the current economy model is linear, assuming infinite resources (Ki et. al, 2020). The current prevalent model is based on “take, make and waste” (Dissanayake et. al, 2021), which is synonym of consumerism and fast fashion, justified by the low-cost prices and the low quality of the materials used to produce the products.  
Thus, the circular model is emerging as a priority to companies (oftentimes reflecting the consumers behaviour), especially fashion organizations that are committed to reduce resources use, waste and carbon emissions (Dissanayake et. al, 2021), in line with the circular economy action plan published in 2020 by the European Commission, which ambitions are a clearer and more competitive Europe.
The transition from a linear supply chain to a more circular one is not easy, and there are many barriers for the implementation of circular supply chains. This also happens in the fashion industry, where the transition from a linear chain to a circular one requires the development of new rules which need to be aligned to practises and values of circular economy (Fischer et. al, 2017).
The majority of the fashion companies have a very complex system, composed by many stakeholders and activities in various points of the globe and this is a very challenging thing to overcome. The main barriers identified in the literature are listed in Table 1. Technical, institutional/regulatory and financial barriers are among the most common difficulties faced by companies in the adoption of circular strategies (Jesus et. al, 2018). The lack of legislation for efficient circular economy and environmental policies are also barriers that contribute to slow down the transition into a circular chain. 
The society also impacts the transition since the habits of consumption and businesses routines are changing, but at slower paces than necessary. There are many people that changed their habits and the way they buy, but this is still a minority. Applications and platform that sell second hand clothes (such as Vinted), are emerging and the response of the public has been positive, but this is just a drop in the ocean of the consumerism.
[bookmark: _Toc138796671][bookmark: _Toc138796787][bookmark: _Toc138796808]Table 1 – Main barriers to circularity.
	Barrier
	Description
	References

	Institutional/Regulatory
	· Lack of government support;
· Lack of regulation and environmental laws;
· Lack of appropriate company policies.
	Lahane, S., Kant, R., & Shankar, R. (2020);
D.G.K. Dissanayake & D. Weerasinghe, 2021.

	Financial/Economic
	· High costs to implement new technologies; 
· Lack of financial resources;
· Many stakeholders and activities; 
· Consider the waste a cost and not a resource to close the loop; 
· Lack of market opportunities for recycled materials.
	Jesus, A., Mendonça, S., 2018; 
Lahane, S., Kant, R., & Shankar, R. (2020);
Ki CW, Chong SM, Ha-Brookshire JE, 2020;
Sandvik IM, Stubbs W (2019);
D.G.K. Dissanayake & D. Weerasinghe, 2021.



	Cultural/ Social
	· Resistance to changes;
· Habits of consumption;
· Lack of consumer interest.
	Jesus, A., Mendonça, S., 2018;
Kirchherr J, Piscicelli L, Bour R, Kostense-Smit E, Muller J, Huibrechtse-Truijens A, Hekkert M (2018). 


	Technical
	· Absence of appropriate technology;
· Low technical skills; 
· Lack of efficient collection and sorting schemes; 
· Uncertainty related to the quality of materials coming from circular sources.
	Jesus, A., Mendonça, S., 2018;
D.G.K. Dissanayake & D. Weerasinghe, 2021.


	Workforce
	· Lack of sufficient knowledge and skills;
· Lack of qualified personnel;
· Resistant to changes;
· Lack of awareness regarding sustainability and circularity.
	Jesus, A., Mendonça, S., 2018; 
D.G.K. Dissanayake & D. Weerasinghe, 2021


[bookmark: _Toc138796367][bookmark: _Toc138801281]2.3 Circularity and resilience in fashion supply chains
In many fields, resilience can be seen as a solution to deal with situations of turbulence (Gao et al., 2016). Due to the increasing complexity and uncertainty of current business environments, many supply chain managers have been adopting resilient approaches in order to protect the supply chains from disruption (Christopher et. al, 2011; Christopher et. al, 2004). 
There are many interpretations of resilience. Holding (1996) distinguished resilience between engineering and ecological resilience. The first one can be understood as an equilibrium point of a supply chain; if something unpredictable happens, the supply chain must go back to the equilibrium state. This perspective promotes a certain level of rigidity, which in a long-term vision can have negative effects, as when occurs larger crisis that are out of supply chain’s control, this perception sometimes can contribute to increase the crisis (Wieland et. al, 2021). The ecological perspective of resilience, on the other hand, “focuses on persistence, change and unpredictability” (Holling, 1996; Wieland et al, 2021); in this perspective there is no equilibrium state, and managers accept that disruptions can change a system from one regime of behavior to another (Folke, 2006); it is a non-linear system that is filled by uncertainty (Berkes et. al, 1998).
Following the ecological perspective, Wieland and Durach (2021, p.316) define supply chain resilience as a “capacity of a supply chain to persist, adapt, or transform in the face of change”. It is important to supply chain managers understand the level of resilience of a system in order to be possible the evaluation of the reaction and response of the supply chain during disturbances (Han et. al, 2020). 
It is clear how important it is for a company to be resilient, however, many companies in the fashion industry have difficulties in maintain profitability and be resilient (Huynh, 2021). In this work we analyze how the adoption of circular supply chains models can contribute to improve the resilience of companies. 
The COVID 19 pandemic have shown that companies need to be more independent regarding their suppliers; one circular practice that would contribute to that would be the decentralization of suppliers. Fashion companies have most of their suppliers centralized in China and other Asian countries, but after COVID they are trying to change that in order to not be so dependent of one geographical area, this also contributes to the resilience of companies (Smith, 2023).
Circular supply chains are based in close loop systems. If fashion companies make this transition, they are less likely to fail, because if they use renewable resources they would increase resilience, especially by reducing over-dependencies of raw materials oftentimes from geographically distant regions, and the capacity of response in crisis would be greater (Brydges, 2021).
The waste minimization is also something very important, because of the many costs that are associated, fashion companies have to destroy the products that no longer can be sold. On the other hand, if they start to recycle and reuse, they will save money and reduce the dependence of resources (Ellen MacArthur Foundation, 2017), helping to intensify the resilience of the companies. 
Finally, consumers are slowly changing their demands when it comes to sustainable fashion products. They are starting to prefer products with higher quality, that are made with sustainable materials and are more durable. So, the need to be more circular is higher, and organizations have to adapt to the trends of the society to maintain their position in the market. Adaptability is also a factor that influences the level of resilience of the companies. 
According to Ponomarov and Holcomb (2009), there is another vision about resilience, that relates the three dimensions – readiness, response and recovery. Readiness is responsible for preparing the supply chain for events in order to decrease its exposure to disruptions (Christopher et. al 2004; Jüttner et. al 2011). This implies the capabilities to identify, expect and avoid risks and disruptions before damage happens (Chowdhury et. al 2016).
Response is related to the quickness of reaction in critical situations, which is an important variable that influences the resilience of the company (Chowdhury et. al 2016; Sheffi et. al 2005). Nowadays, companies that have this ability have the chance to increase market share and maintain or improve their competitive position (Sheffi et. al 2005).
Finally, recovery is associated to the post-event and the capacity of recuperate from that. In literature, this dimension is mostly related to the recovery time, which implies speediness in the supply chain to go back to its normal state (Christopher et. al 2004).
In fact, as shown in this study, resilience and sustainability are two different concepts, but they can influence each other. We are starting to see more research about resilience and how it could influence the sustainability of the companies, but it is something that is not very developed. Thus, one of the objectives of this study is to analyze how these two concepts affect each other.


3. [bookmark: _Toc138796368][bookmark: _Toc138801282]Methodology
The goal of this work is to study the challenges faced by companies to adopt CSC and to analyse how the development of circular practices can contribute to the resilience of supply chains. Thus, qualitative research, namely case study research, will be applied because its design contributes to focus the research within the boundaries of space and time in specific cases and also allows to collect different kind of data, which is advantageous because provides the opportunity of get in-depth look at one or more organizations (Schoch, 2019). Multiple case studies method is adopted as it allows to compare differences and similarities and replicate the results, producing more compelling evidence (Ridder, 2017).
[bookmark: _Toc138796369][bookmark: _Toc138801283]3.1. Cases description 
The company A is a garment manufacturer, supplying worldwide brands and works in a private label model, while company B is a fast fashion retailer with stores all over the world. Finally, company C is a producer of footwear, specialized in safety shoes, that works as private label model and as own brand. Table 2 presents information of the three companies.
[bookmark: _Toc138796672][bookmark: _Toc138796788][bookmark: _Toc138796809]Table 2 - Companies' resume.
	
	Company A
	Company B
	Company C

	Sub-sector
	Textile
	Fast fashion
	Footwear

	Main products
	Apparel
	Accessories 
	Safety shoes

	Employees
	201 - 500
	1001 - 5000
	51 - 200

	Years of operation
	50 years
	29 years
	24 years



[bookmark: _Toc138796370][bookmark: _Toc138801284]3.2. Data collection
In order to collect data, semi-structured interviews were performed with key employees of the companies. The interviews were divided into two parts, the first one was related to sustainability strategies and the second was related to their supply chain, in order to understand how the companies react and prevent disruptions. The questionnaire is available in Appendix 1.
The interviews were performed in April 2023 with key informants from each organization. In company A we interviewed the Sustainability Manager, responsible for the sustainability strategy and the Operation Director who manages the functioning of the company daily. The company B interviewers’ were the Supply Chain Director that has direct contact with the suppliers and is responsible for the management of the supply chain and a Senior Buyer, responsible for the jewelry purchase. To collect data of the company C we interviewed the Sustainability Manager.
Secondary data, such as reports, news published about the companies and their websites were used to complement the information of each company, as well as for triangulation reasons. The following sources were used:
· [bookmark: _Hlk138585646]Company A – company website, deliverables of a research and innovation project of which the company is part (project A).
· Company B – company website and internal documents.
· Company C – company website, deliverables of a research and innovation project of which the company is part (project B).


4. [bookmark: _Toc138796371][bookmark: _Toc138801285]Results

[bookmark: _Toc138796372][bookmark: _Toc138801286]4.1. Overview of the cases
[bookmark: _Toc138796373][bookmark: _Toc138801287]4.1.1. Case A 
Company A operates in the market since 1960, producing womenswear and menswear for worldwide brands. During the years the organization needed to adapt and change its strategy to follow the trends that the world has been facing, so it created a sustainability department, which is transversal to all the other departments of the company. The company worked to have the certification STeP by OEKO-TEX, that promotes the implementation of sustainable processes in the long term, the improvement of health and safety at work and stimulates the application of socially responsible working conditions at production places (CITEVE, 2023). 
Since the company works in private label, selling finished products to brands of reference, it is not responsible for the design of the articles. The major environmental impact is the waste production as the company is not considered an intensive consumer of water or electricity. The company's concern for its customers and society leads it to work throughout the whole supply chain, choosing the most suitable partners who use the cleanest technologies so that, in the end, it can offer a product that, from spinning to manufacturing, uses the best available techniques and causes the least environmental impact. The suppliers are in the majority Portuguese, with the exception of the fibre suppliers, and as the company has the know-how of all the phases and processes, it is easier to choose the partners that are more suitable, the best materials and processes. Suppliers’ practices are monitored constantly to ensure that all measures are taken. 
Despite the practises already mentioned, company A also makes a selection of green chemicals, because nowadays the chemical industry has also made several advances, offering dyes that require less salt to dyeing, for example. It recycles residues, working together with its partners to test how they can recycle materials and products. The company also has a R&D department that makes tests with new developments to present to the clients, like the possibility of capsule collections. The last one is related to energetic efficiency, the organization is improving the energy conditions of its building, it will install photovoltaic panels to have a greener energy, with this project the company estimates to reduce more than 20% of energy consumption. The vehicles used to visit the suppliers for quality controls are going to be replaced by electric vehicles, in order to reduce the CO2 emissions. 
The recent events of the COVID pandemic and the war in Ukraine have also impact the company A. Although the organization does business risk analysis and has a document describing the risks in various areas and contingency measures for each of them, there was no way to predict these disruptions and be prepared. However, the experience and the range of resources allow a quick response and, as problems arise, they were solved. 
In the COVID pandemic the company suffered a big change because brands stopped some orders that they had in progress. To reduce the impact of these cancellations, the company changed its production to another types of products, such as masks. This was a relatively short period, approximately 2/3 months, after that the company went back to its normal production and new challenges appeared to the management, like the lack of workforce, because the employees were infected with COVID. 
Regarding the impact of the war, the biggest problem was related to prices, because they were very volatile. It was challenging to have a balance between competitive prices and do not interrupt clients’ supply. The company also reinforced its stocks at times when supply could be compromised.
Finally, the fact that the company has a stable business after 50 years is due to its capacity for continuous innovation, to reinvent itself and to be able to adapt. Incorporating into the business the issues and what is relevant to customers and to the community, the ability to adapt and respond is what makes them resilient. It also includes environmental and social sustainability practices in the business model. It does not make them more resilient, but it is a proof of their resilience, the ability to incorporate and adapt the business model.
[bookmark: _Toc138796374][bookmark: _Toc138801288]4.1.2. Case B 
Company B operates in the fashion market since 1994. With stores all over the world, it has presence in more than seventy countries and has more than one thousand opened stores. It is a fast fashion brand, that have new products in store every week and it sells articles such as apparel, handbags, footwear and jewelry. 
This company is starting to implement some environmental practices but does not have an established sustainability strategy, because of organizational and cultural reasons, but with small steps it is becoming a greener organization. Motivated by EU regulation, the company is starting to implement some changes in the business, including the reduction of plastic use. Initially, the packaging was in plastic and now is in paper, the handbags were filled with plastic before and now are also filled with paper, and they are trying to change the normal paper to a recycled paper or a recycled plastic that is destroyed by hot water, in order to minimize the use of plastic and to reduce the waste. 
Regarding suppliers’ selection, the company only chooses the ones that sign a responsibility term stating that they do not work with children, do not have practices considered “modern slavery” and that have quality certificates. Before the COVID 19 pandemic the majority of the supply chain was located in China -80% of the suppliers were from Asia (China, Myanmar and India)-, but after the pandemic, the company decentralized its supply chain and now has closer suppliers, such as in Turkey, Portugal, Italy and is also trying to have in Morocco. Another important point is that the company has a wide structure of suppliers, they have the principal supplier and then have a backup in case the principal fails.
Company B has a very controlled stock, that is enough to sell in first line stores and in outlets. In 2023, the leftovers of the season were 1,1%, this percentage is sold to specific companies that buy these products and give them different purposes. To be sustainable it must have an efficient purchase, and after the COVID pandemic this is a very important topic for the company, that changed its purchase strategy and now instead of buying big quantities in one shot, they buy smaller quantities in more times, depending on the sales velocity of the product. For a company that cannot be so sustainable because of its price strategy, it is important to have adjusted stock in order to avoid creating more waste. 
The COVID pandemic had impact in many aspects. In order to survive the crisis that this virus caused, company B had to cancel some collections to its suppliers, finding a balance between containing costs for the company and not causing so much damage for suppliers. Besides that, there was a cut in fixed costs, for example in personnel, to make the company more flexible. And with that old methods were cleaned, gaining space for more digitalization and to become more rentable. Concerning the War in Ukraine, the biggest problem for the company B is the high exchange rates, because everything is more expensive and it has to balance, one more time, between being profitable and don’t hinder the suppliers. 
The company B can respond quickly to disruptions, but does not anticipate them, it deals with the problems in the time they happen. The company is operating since 1994 so it had to deal with many disruptions to become the company that it is today, demonstrating a certain degree of resilience. However, to become more resilient the organization is investing in the evolution and development of the online store, never forgetting the offline stores, that are one of the strengths of the company.
[bookmark: _Toc138796375][bookmark: _Toc138801289]4.1.3. Case C 
Company C was founded in 1999 and its mission is to offer innovative, attractive and functional security shoes. The company is considered a reference in the safety footwear production. This organization works with its own brand, as a distributor and as private label for other companies. 
Motivated by some clients pressure, the company started to focus more in the sustainability area and hired personnel to be exclusively dedicated to this. After that they defined a sustainability strategy considering the organization, others footwear companies and the other stakeholders. Trying to find a balance between being social and environmentally sustainable, but never forgetting the economic aspect and meeting the quality requirements that safety shoes require. They try to design a strategy that act in three different areas: product, process and organization. 
Regarding the product, there are several specifications that make safety shoes and fashion shoes so different, one of them is the fact that they cannot be recycled so easily because they have to meet several technical characteristics and quality requirements. In fact, one of the company's principal goals is to find a way to get the shoes back and develop a model totally recycled and that meets the principles of circular economy and eco-design. Trying to limit some families of materials, some production processes since the less materials they have in the end the better because it is easier to separate the shoe and recycle. Besides that, the company also wants to work in the product that is already made and in the market, finding solutions for the final of its life cycle. 
Approximately 25% of the total waste is from the sole injection process, company C did not find a solution for the problem yet, but they are working on this because they want to reduce the weight of this waste. Another goal is to reduce the carbon footprint until 2025 and maintain the practices that the organization already does, such as: recycling (in the bar, in the office, etc.) and trying to work with suppliers that allow the use of recycled materials in the same industry (for example shoes that have reached the end-of-life cycle or waste from sole injection). 
Like mentioned before, the principal driver for the implementation of circular practices was the clients. One of the principal clients brought many information, ideas and the issue of company C adhering to sustainability. And if the clients demand sustainability, the suppliers need to answer these demands and be sustainable too. However, there is a lot of resistance to change from the long-term suppliers and the organization has to explain to them why they want different methods and materials that they used to. The company has suppliers in Europe and Asia -the biggest ones are located in India, and they have a lot of small suppliers distributed by Europe. The company considers easier to work with European suppliers because they are more developed in this area and are more open to do tests, they are closer, which helps when they need to visit, to receive samples and the transport costs are cheaper. 
With the COVID pandemic the company had to stop the production and adapt, starting to produce masks and there were some constraints with the suppliers. With the War in Ukraine the company suffered because of inflation, however, it did not stop considering the well-being of the employees who were earning the same and paying more. 
[bookmark: _Toc138796376]The company C can be considered more reactive than preventive, being aware of possible disruptions that may happen, but they wait for them to happen in order to react. Regarding the resilience of the company C, it is early stage to evaluate the relation between the implementation of circularity practices and the increase of resilience, because the organization only started one year ago, but it believes that these implementations could improve its resilience.

[bookmark: _Toc138801290]4.2. Cross-case analysis
[bookmark: _Toc138796377][bookmark: _Toc138801291]4.2.1. R strategies adoption
The three companies adopt different R strategies, depending on the suitability or not of each R with their business models. However, they all implement the Refuse practise, when it comes to consider the consumer behaviour in terms of avoiding the use of certain material or products. 
The company A rethink about its products and processes in order to create new solutions and ideas to intensify the use of the products. With the implementation of the photovoltaic panels the company will reduce more than 20% of energy consumption and it also selects green chemicals that need less salt for dyeing, which results in the adoption of the Reduce practise. Besides that, the organization Remanufacture and Repurpose by creating capsule collections with the (parts of) discarded products. Its suppliers are always trying to reinvent themselves and finding new ways to modernize their methods and by that the company adopt the Refurbish practise. Finally, the firm uses recycled materials in its production process and design products that are recyclable (Recycle). In fact, the residues that are not recyclable and are not valuable for anything else the company gives them to certified operators to incinerate (Recover).
Company B reduces the use of natural materials by decreasing the use of plastic in the packaging and in the handbag filling and by having more adjusted purchases. It also Recycles the residues of the company. 
Regarding the company C, by reducing the waste of sole injection, the number of different materials used to produce a shoe and the carbon footprint the company is adopting the Reduce strategy. The safety shoes produced by the firm are high quality shoes that can be reused by a second user, extending the life cycle (Reuse), besides, the company also wants to modernize and update the old models and finding solutions to extend the life cycle (Refurbish). Similar to company B, the organization also does recycle and is trying to work with suppliers that allow the use of recycled materials (Recycle). Table 3 presents the main circular strategies used by the companies.
[bookmark: _Toc138796673][bookmark: _Toc138796789][bookmark: _Toc138796810]

Table 3 - R strategies adopted by companies. 
	R strategy
	Company A
	Company B
	Company C

	Refuse
	Considers consumer behaviour in terms of avoiding some products/materials (4)
	Considers consumer behaviour in terms of avoiding some products/materials (4)
	Considers consumer behaviour in terms of avoiding some products/materials (4)

	Rethink
	Rethink about its products and processes in order to create new solutions to intensify the use (5)
	Rethink about its packaging and purchase strategy (2)
	Trying to rethink the processes in order to create a “green model” (3)

	Reduce
	Implementation of photovoltaic panels; selection of green chemicals (4)
	Reduce the use of plastic; Adjusted stock purchase (4)
	Reduce the sole injection waste; Reduce the number of different materials in its production process; Reduce the carbon footprint (5)

	Reuse
	Depending on the product’s family it can be reused by second user (3)
	Does not use (1)
	Produces safety shoes that can easily be reused by second user (4)

	Repair
	Depending on the product it can be repaired (2)
	Does not use (1)
	Some shoes can be repaired, but it depends on the level of damage (3)

	Refurbish
	Suppliers reinvent themselves in order to modernize the methods (4) 
	Does not use (1)
	Modernize and update old models and finding solutions to extend the life cycle (4)

	Remanufacture
	Creation of capsule collections (5)
	Does not use (1)
	Does not use (1)

	Repurpose
	Creation of capsule collections (5)
	Does not use (1)
	Has a model that has production’s residues in its sole (2)

	Recycle
	Uses recycled materials in its production process; Design recyclable products (5)
	Recycle residues and intends to increase the use of recycled materials (3)
	Recycle residues; Try to work with suppliers that allow the use of recycled materials (3)

	Recover
	Incinerate residues that are no longer valuable (3)
	Does not use (1)
	Does not use (1)



[bookmark: _Toc138796378][bookmark: _Toc138801292]4.2.2. Barriers to the adoption of circular strategies

The principal barriers to the three companies to adopt circular strategies are institutional/regulatory, cultural and technical. For company A the principal barrier is the product they produce because there are some products that cannot cooperate with the circular strategies, for example printed clothes that can be recycled for other products or cannot be repaired. 
For company B, the biggest barrier is cultural, because of the resistance to change and the fact that the company’s culture is still not aligned with sustainable and circular activities. Besides, since it is a fast fashion brand there are some policies that are not suitable with the business model, such as repair and reuse, because the company does not want the products to have a life cycle extended.
When it comes to company C, the legislation is the principal barrier because of the restrict laws that are related to safety shoes, this results in numerous inconveniences for the organization when it concerns, for example, the reuse of certain materials. Besides, there is a lack of appropriate technologies that could help recycling some residues that are produced in the production process. 
The barriers for some companies are the drivers for others, which is the case of company B that is driven by the legislation to implement some practices of circularity and for company C this is a barrier. The main driver of the three cases is the clients, both company A and C were motivated by clients to develop further in this area. The costumers’ pressure was essential because they started to ask for more circular products and processes/methods, after that the companies started to investigate more about that and improve their processes based on circularity principles. However, one thing that is important to highlight is that, according to one of the interviewees, consumers do not buy the product just because it is sustainable, they need to like the product to buy it. So, companies need to offer valuable products to justify, for example, the higher price that they implement.

[bookmark: _Toc138796379][bookmark: _Toc138801293]4.2.3. Circularity and resilience 

During the interviews a diagnosis was made, following Ponomarov and Holcomb’s (2009) vision about resilience, to better understand the supply chains’ resilience level of the three companies. Table 4 presents the main results. 
The three companies can be considered to have relatively high levels of resilience in their supply chains.  Companies A and B agreed in the totality with all of the statements, confirming that they are able to cope, adapt and respond when happens something that is not predicted and to maintain a higher situational awareness at all the time. Company C also considers itself as a resilient company, however in the first two statements it did not agree in the totality. 
[bookmark: _Toc138796674][bookmark: _Toc138796790][bookmark: _Toc138796811]Table 4 - Supply chain resilience of the companies.
	
	Company A
	Company B
	Company C

	Readiness - The company is able to cope with the changes brought by supply chain disruptions.
	Totally agree (5)
	Totally agree (5)
	Agree (4)

	Adaptation - The company is able to adapt to the supply chain disruptions easily.
	Totally agree (5)
	Totally agree (5)
	Agree (4)

	Response - The company is able to provide a quick response to supply chain disruptions.
	Totally agree (5)
	Totally agree (5)
	Totally agree (5)

	Awareness - The company is able to maintain high situational awareness at all the time.
	Totally agree (5)
	Totally agree (5)
	Totally agree (5)


The fact that the companies B and C are trying to relocate their suppliers to be closer to them is a very important point. Having suppliers geographically closer not only allows companies to have quicker responses (have the samples faster, can do more visits, have more control of the production process and can have the product faster), but also increase the sustainability as the carbon emissions reduce. Moreover, decreasing the dependency of suppliers located in distant countries (e.g., China) helps to promote the use of circular practices, as it facilitates reverse logistics and, since the European suppliers are usually more developed in this area. Thus, for the reasons mentioned above the companies will become more resilient. 
We can conclude that the company A is the most circular of the three organizations, as it implements more circular strategies and is working on this area a long time ago, which helps it to have a more defined strategy. According to the company’s interviewees, these circular and sustainable strategies make part of its resilience, since the organization is resilient because of its different capacities (continuous innovation, reinvention and adaptation) and ability to incorporate in the business model new themes that interest the clients, such as circular and sustainable strategies. 
The society is starting to give even more importance to sustainable topics, and the weight of circular practices is getting bigger, because people are worried about the planet’s future and the resources’ consumption. The fact that the companies can adapt and change their methods in order to be more sustainable and to satisfy the clients is a proof of their resilience, because this is not a disruption but is a change in the consumers’ habits and if the companies do not keep up, they will be overtaken by other organizations that give customers what they need. 
Company B has more difficulties in adopting circular practices because it is a fast fashion brand, and its business model does not include some of the circular principles. However, it has been changing its suppliers and working with closer ones, which is a positive point, that leads to a quicker response, a factor that influences companies’ resilience. 


5. [bookmark: _Toc138796380][bookmark: _Toc138801294]Conclusions
The COVID-19 pandemic and the War in Ukraine are examples of recent events that have shown that the traditional linear production and consumption models have not been able to deal with the complexity and uncertainty of current challenges. Concepts such as circular supply chains and sustainability have emerged and gained importance among companies, related to these concepts is the set of “R” strategies, as reuse, rethink, and refuse. This study focused on the challenges faced by companies to adopt CSC and to analyze how the development of circular practices can contribute to the resilience of supply chains.
For that, qualitative research, namely case study research, was applied and, in order to compare differences and similarities and replicate the results to produce more compelling evidence, we adopted multiple case studies. We presented three case studies of Portuguese companies that operate in the fashion industry: company A, a garment manufacturer; company B, a fast fashion retailer; company C, a footwear producer. 
After that, a cross-case analysis was presented, demonstrating the “R” strategies adopted by the three companies, the barriers and drivers for its adoption and the relation between circularity and resilience. Regarding this last point, we cannot do a direct relation between circularity and resilience, but we can conclude that both concepts can complement themselves, since the circularity is a proof of the companies resilience, and some circular practices can influence the resilience of the company as a whole but are not crucial. 
Besides, we can conclude that the business model of each organization strongly influences their capacity to implement circular strategies and be more sustainable. However, the three companies that were interviewed are making efforts to adopt more circular and sustainable practices. 
This work can contribute to practice by presenting the actions that these companies take, which could help managers better understanding how the “R” strategies are put into practice and improve their strategy to a more sustainable one. Besides, this research is contributing to the increase of circular supply chains awareness among practitioners belonging to the fashion industry. In a theoretical point of view, with the literature review and the cross-case analysis this study contributes to demonstrate the relationship between circularity and resilience in the fashion industry and how circular practices influence the resilience of companies and SCs. 
The fact that the work focuses on three Portuguese companies that operate in the fashion industry could be considered a limitation, since we cannot generalize the results and assume that the conclusions we had with these organizations will be the same with other companies in other sectors or countries. This is one point that could be considered for future studies. On the other hand, this investigation only does qualitative research, so limits the type of data collected, another possibility for future works would be giving a more quantitative perspective on this subject. 
Finally, the interviews were structured taking into consideration a specific perspective of resilience (Ponomarov and Holcomb, 2009) and the results were influenced by this, but interested researches could look to this research question with a different view of resilience, for example with the vision of Holdings (1996). 
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[bookmark: _Toc138801296]Appendix 1 - Interview’s structure

Sustainability profile
Identification of the respondent and the role in the company.

1. Does the company have a defined and structured sustainability (especially environmental) strategy? 

2. What are the main goals of the company when it comes to environmental sustainability? 

3. What are the main practices of the company when it comes to environmental sustainability? 

4. How does the company engage other partners (suppliers, clients, etc.) in its sustainability initiatives?

5. Does the company adopt circular SC practices? If yes, which ones.

6. In a scale of 1-5, in which 1 represents the non-use of the R and 5 represents the total use of the R, evaluate the implementation of the R’s in the company. 

6.1 The company considers consumer behaviour in terms of avoiding (or drastically reducing) the use of certain products/materials. (Refuse)

	1
	2
	3
	4
	5

	
	
	
	
	



6.2 The company develops new ideas and solutions to intensify the products use, including the creation of business models that allow the sharing of products between consumers, as well as the offer of reusable packaging options. (Rethink)

	1
	2
	3
	4
	5

	
	
	
	
	



6.3 The company establishes new ways to reduce the use of natural resources and materials in the production process. (Reduce)

	1
	2
	3
	4
	5

	
	
	
	
	



6.4 The company designs products with extended life cycles, that can be reused with the same original functions by a second user. (Reuse)

	1
	2
	3
	4
	5

	
	
	
	
	



6.5 The company designs products that can be easily repaired (repair-friendly), to ensure that the product continues to be used for as long as possible. (Repair)

	1
	2
	3
	4
	5

	
	
	
	
	



6.6 The company (or partners of the company) update or modernize used products and return them to the market with the same or similar functions. (Refurbish)

	1
	2
	3
	4
	5

	
	
	
	
	



6.7 The company creates new products using (parts of) discarded products, taking advantage of the original function of “old” products or parts. (Remanufacture)

	1
	2
	3
	4
	5

	
	
	
	
	



6.8 The company transforms discarded products (or its parts) in new products with different functions/purposes. (Repurpose)

	1
	2
	3
	4
	5

	
	
	
	
	



6.9 The company uses recycled materials in its production process and design products that are recyclable. (Recycle)
	1
	2
	3
	4
	5

	
	
	
	
	



6.10  The company incinerates nonrecyclable material to produce energy. (Recover)

	1
	2
	3
	4
	5

	
	
	
	
	




7. Do you think that some of the R strategies that are not used by the company at all, could be used in the future? Which ones? 

8. On the other hand, which ones do you think are not suitable for the company sector?


Supply chain profile

1. Which were the main difficulties faced by the company in terms of resilience during recent crisis, such as the COVID-19 pandemic and the War in Ukraine? (e.g., disruptions, logistics issues, longer lead time for delivery, prices increase, reduction of sales, etc.) 

2. In a scale of 1-5, in which 1 represents totally disagree and 5 represents totally agree, evaluate the SC resilience of the company. 

2.1 The company is able to cope with the changes brought by supply chain disruptions.

	1
	2
	3
	4
	5

	
	
	
	
	



2.2 The company is able to adapt to the supply chain disruptions easily.

	1
	2
	3
	4
	5

	
	
	
	
	



2.3 The company is able to provide a quick response to supply chain disruptions.

	1
	2
	3
	4
	5

	
	
	
	
	



2.4 The company is able maintain high situational awareness at all times. 

	1
	2
	3
	4
	5

	
	
	
	
	




3. How has the company been responding to these events? Is the company able to identify and manage risks?

4. Which are the strategies that the company is using to become more resilient? What have changed after recent crisis?
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