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Abstract

[bookmark: _Hlk94244712][bookmark: _Hlk91604052]The fashion industry’s transition to Sustainable Sourcing (SS) is crucial to address some of the social and environmental problems faced by societies. While previous research has identified SS implementation barriers in the mainstream fashion industry, this article provides a methodical identification, validation, and prioritization of the 20 key SS implementation barriers for the global apparel and fashion-luxury sector. The paper employs a multi-phase research methodology to benchmark the SS implementation barriers in the apparel and fashion-luxury sector. These barriers were analysed through 154 responses received from global SS professionals by employing a survey questionnaire. Through an Exploratory Factor Analysis (EFA), the barriers were categorized into six unique dimensions. To establish their importance, an analytical hierarchy process (AHP) analysis further provided a global ranking of the identified barriers. The results of the study revealed that ‘Management, Government Support, and Infrastructure Barriers’ hold the most significant importance among all barrier dimensions, followed by ‘Material Barriers’, ‘Finance Barriers’, ‘Supplier Barriers’, ‘Certificates and Customer Perceptions’, and ‘Sustainable Packaging and Human Resource Barriers’. Furthermore, the results showed that specific barriers such as ‘Undersupply of Sustainable Raw Materials’, ‘Insufficient Commitment from Top Management’, and ‘Inadequate Awareness’ are the top three barriers according to global ranking. The research theoretically contributes by identifying and ranking the SS barriers that may hinder the efforts of the fashion sector to become more sustainable. This will facilitate researchers, sourcing professionals, fashion retailers, policymakers, and governing bodies in the formulation and deployment of dynamic strategies to overcome them and successfully implement SS practices.
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[bookmark: _Toc71026796][bookmark: _Toc79409336][bookmark: _Toc79409417][bookmark: _Toc79409514][bookmark: _Toc79409589][bookmark: _Toc79852850]1. Introduction

[bookmark: _Hlk91606370]The modern fashion industry began with Charles Fredrick Worth, “commonly acknowledged as the father of modern couture” (Cole, 2011), and after more than one century, we are in the era where fashion clothing has become a key means of one's expression. Even though acknowledging the large environmental, economic, and social issues created by the industry, fashion retailers continuously are moving forward at a tremendous pace to meet the overgrowing demands whilst disregarding sustainability.

[bookmark: _Hlk90826637][bookmark: _Hlk91606517][bookmark: _Hlk90826837][bookmark: _Hlk91606549]In 1987, the UN outlined sustainable development as a framework that serves the requirements and necessities of the present without disrupting the future generation's capabilities to address their necessities (Keeble, 1988, Brundtland and Khalid, 1987). The aim of sustainable development is to attain a balance between social, economic, and environmental sustainability. Considering this definition, sustainable fashion can be defined as a process that involves sourcing, manufacturing, and consumption of the clothes whilst responsible utilization of the resources, which is harmless to our environment. The 1990s could be marked as the beginning of commercial Eco-fashion when Esprit launched their E-collection in November 1991, and Patagonia started using organic cotton in their clothing in 1996 (Henninger et al., 2017), which resembles the current movements related to the environmental aspect of sustainable fashion. A balanced approach to fashion production is key to sustainable fashion as it focuses on transparency, the development of local production, and it enables long term relationships (Ozdamar-Ertekin and Atik 2014). Transparency has gained increased attention after the catastrophic episode of the collapse of Rana Plaza on 24th April 2013, which asked for transparency and improved supply chain check-ups in entire manufacturing processes (Henninger et al., 2016; Jung & Jin 2014). However, the inhuman working conditions in clothing factories and treatment of workers across supply chains have not resulted in changed actions, even though the social sustainability aspect has received increased attention after the incident of Rana Plaza (Henninger et al., 2016).

[bookmark: _Hlk91606603][bookmark: _Hlk91606654]Sustainable Sourcing (SS) is evolving as a fundamental feature of best practice procurement (Christopher, 2016), where corporate sustainability highly depends upon the practice of SS by the procurement team (Schneider and Wallenburg, 2012). Lambrechts (2021) defines SS as sustainable techniques and a set of practices implemented by an organization when sourcing raw materials, products, and facilities from its suppliers while at the same time focusing on the social and environmental effect of its SC policies and undertakings. The procurement function can enable the attainment of sustainable supply chains (SCs) due to its place at the beginning of the goods and services flow while emphasizing the environmental, economic, and social effects of business activities (Schneider and Wallenburg, 2012). SS emphasizes the application of a universal methodology that deliberately reflects upon the social and environmental circumstances of the sourcing policies and is in synchronization with the triple bottom line approach. Thus, SS surpasses the sustainability formal distinctions enforced by the government and aims to achieve a balance between the three pillars of TBL (Lambrechts, 2021).

[bookmark: _Hlk91007359]The current fashion industry’s whole supply chain has come under the scrutiny of sustainable practices, which denotes those considered to be beneficial for social, economic, and environmental sustainability. However, the change starts with the creation of a strong foundation, and in the SC inclusive of the fashion industry, one of the most important steps is sourcing. The time is ripe for apparel and fashion-luxury companies to shift their current practices dramatically to follow sustainable sourcing methods, whereas apparel companies deal with Koszewska (2018) fittingly argue that businesses operating on the 'take-make-use-dispose' model will cease to exist with ongoing extensive consumption and its harmful impacts on the environment. Embarking upon the implementation of sustainable sourcing and techniques will prove highly beneficial for the sustainable growth of both people and the fashion sector. However, the transformation from traditional business models to sustainable sourcing models poses multiple barriers and challenges that must be identified and contemplated.

Some studies have investigated and highlighted the opportunities, barriers, and models of sustainability in the fashion industry (Todeschini et al., 2017; Barbosa-Póvoa et al., 2018), but they have mainly focused on discussing sustainability as a whole subject in the industry rather than explicitly emphasizing sustainable sourcing. Moreover, earlier research on sustainable sourcing has been focused on specific sectors of the fashion industry such as luxury, fast-fashion, slow fashion, and textile (Brewer, 2019; Chan et al., 2020; Koep et al., 2021). Another focus area has been either a particular global location such as the UK, India, Africa, Vietnam, etc. (Nayak et al., 2019; Galli and Bassanini, 2020; Zhang et al., 2021) or on specific fashion organisations such as Swedish fashion firms, Zara, Burberry and H&M (Aftab et al., 2018; Bae, 2019; Javed et al., 2020).

[bookmark: _Hlk91603628]Similarly, other studies (Moretto et al., 2018; Clarke-Sather and Cobb, 2019; Arrigo, 2020) have aimed at elucidating global fashion industry practices, predominantly debating advantages of sustainable design and models rather than placing more focus on sustainable sourcing, which can be considered the main pre-requisite for achieving sustainability in the fashion industry. To be more concise, multiple advantages of sustainable sourcing implementation in the fashion industry are found in the literature (Joy and Peña, 2017; Islam et al., 2021; Sayed et al., 2021). However, there exists a gap in the sustainability body of knowledge in regard to the barriers that may hinder the effective implementation of SS practices in the apparel and fashion-luxury industry. This paper fills this gap in the extant literature by identifying 20 key SS barriers and analysing them through a survey-based study conducted among SS professionals across the globe and who helped to determine their importance in the apparel and fashion-luxury industry. In this context, the study aims to answer the following research questions:

RQ1: What are the barriers to the implementation of sustainable sourcing in the fashion industry?
RQ2: What is the relative significance of each barrier in the implementation of sustainable sourcing?
RQ3: What are the implications of the barriers to sustainable sourcing implementation for the growth of sustainable manufacturing in the apparel and fashion-luxury industry?
To answer these research questions, this study aimed at fulfilling the following objectives:

1. To identify the barriers to sustainable sourcing implementation in the apparel and fashion-luxury industry.
2. To conduct an empirical study to develop a structured model of the identified barriers and rank them based on their impact to hinder the implementation of sustainable sourcing.

The rest of the paper addresses the following topics: Section 2 reviews published and peer-reviewed literature on the topic of SS in the apparel and fashion-luxury industry to identify a list of barriers that may hinder its implementation. Section 3 illustrates the research methodology followed by this research; the analysis, validation, and ranking of the barriers along with the results are included in Section 4. Section 5 provides a comprehensive discussion of the results, whereas the conclusions are included in Section 6.

2. Literature Review

[bookmark: _Toc59314564][bookmark: _Toc61218952][bookmark: _Toc79409351][bookmark: _Toc79409438][bookmark: _Toc79409529][bookmark: _Toc79409610][bookmark: _Toc79852871]2.1 Fashion Supply Chain Management 

[bookmark: _Hlk90921979][bookmark: _Hlk91606889][bookmark: _Hlk91606776]In the current scenario, the challenges concerning sustainability have become a significant concern in the fashion industry (Macchion et al. 2018). The fashion industry is characterized by global and fragmented supply chains, short product life cycles, and differentiation advantages mainly based on product style (Bruce and Daly 2011). In this regard, the fashion industry is considered a challenging sector in the context of sustainability (Lakhal et al. 2008; Choi and Chiu, 2012; Caniato et al. 2012). The fashion sector is not only constrained to clothing, since fashion spans various sectors comprising clothing, apparel, footwear, lifestyle, jewellery, colognes, and cosmetics, where most of the apparel industry’s products also include shoes, bags, and now even colognes and cosmetics (Macchion et al., 2015). However, apparel companies usually concentrate on a particular category or narrow their product categories (Sen, 2008). Nevertheless, the footwear and baggage industries are expanding their production lines to include apparel and fashion jewellery, with the aim of business expansion while attracting customers with new exclusive brands by shaping their business models based upon sustainable practices (Macchion et al., 2015). Thus, fashion embraces products and markets inclusive of style, elegance, and grandeur as the relevant key elements. Camargo et al. (2020) highlight that the fashion supply chain comprises material procurement by buyers from multi-tier suppliers, production, logistics and transportation, distribution, retailers, and customers. Thus, transparency in supply chains is crucial to validate the source of sustainable materials (Fung et al. 2021). Moreover, the fashion industry comprises other sub-sectors like fast fashion and luxury fashion, which are necessary to discuss for a better understanding of the challenges associated with the fashion sector. Thus, the following sections explain the two different sectors within the fashion industry, namely: fast fashion and luxury fashion.

[bookmark: _Toc61218953][bookmark: _Toc79409352][bookmark: _Toc79409439][bookmark: _Toc79409530][bookmark: _Toc79409611][bookmark: _Toc79852872]2.1.1 Fast Fashion

Turker and Altuntas (2014) aptly emphasize that the high street fashion arcade is an energetic and vibrant industry that is a fusion of short product lifecycles, diverse product availability, quick stock turns, low predictability, and a customer magnet for impulse purchasing. Remy et al. (2016) report that the upsurge of fast fashion has allowed apparel producers to regularly introduce new collections, for instance, 24 collections are made public by Zara every year, and H&M aims to offer 12 to 16 collections with prominent variations in sizes and colours for retailers. Thus, Hall (2018) defines fast fashion as a universal phenomenon that emphasizes the capabilities of fashion retailers and organisations to swiftly respond to the ever-changing customer demands at a reasonable price. This requires fashion retailer organisations to be highly responsive, efficient, and flexible to meet the never-ending customer demands (Chan et al., 2017).
2.1.2 [bookmark: _Toc61218954][bookmark: _Toc79409440][bookmark: _Toc79409612][bookmark: _Toc79852873]Luxury Fashion 

Luxury brands encompass a wide range of premium products that offer central benefits of aesthetic pleasures, perceived uniqueness, and quality while connecting emotionally with customers (Kim, 2019). D'Arpizio and Levato (2014) reported amidst the global recession of the 2000s and 2010s that the fashion industry saw luxury as one of the fastest-growing sectors while tripling the number of customers worldwide over the last two decades with a forecast of 400M customers by 2020. Most recently, Ko et al. (2019) defined a luxury brand luxury fashion as a product or a leisure service that consumers desire to (1) be of exceptional standard and quality, (2) provide an authentic value perceiving both emotional and practical advantages, (3) have products that are admired in the market because of exceptional designs, expertise, artistry, and customer service (4) be always associated with a highly superior price as compared to other products, and (5) create an inspiring and profound emotional connect.

[bookmark: _Toc59314565][bookmark: _Toc61218955][bookmark: _Toc79409353][bookmark: _Toc79409441][bookmark: _Toc79409531][bookmark: _Toc79409613][bookmark: _Toc79852874]2.2 Fashion Sustainable Sourcing (FSS)

[bookmark: _Hlk91606944]The worldwide rapid growth of the awareness concerning ethical obligations to the environment, economy, and society has increased the adaptation of sustainable practices in supply chain networks (Akbari et al. 2017). However, the lack of sustainable sourcing supplies and clothing options is the most prominent constraint reported by fashion companies and manufacturers (Lawless and Medvedev, 2016). The management of environmental, economic, and social aspects of SCs has become the most demanding concern in the current managerial scenarios, where multiple instances of unethical and non-effective administration of resources by the organisations have caused grave repercussions (Guo et al., 2016) and brought forward the heinous truth of the glamorous fashion industry. For instance, Nike faced severe criticism from both public and the media in the 1990s after the disclosure of illegal and non-humanitarian practices observed by their suppliers such as child workers, low remunerations, and extended working hours (Hayhurst and Szto, 2016). 

The most catastrophic incident that shook the world and raised numerous inquiries on unsafe social and environmental sourcing practices of the apparel industry was the Rana Plaza collapse in Bangladesh in 2013 (Al-Mahmood et al., 2013). The Rana Plaza building where garment production of prestigious fashion retailers materialized, for instance, Benetton, Primark, Walmart, and El Corte Ingles collapsed, perishing 1,129 people, and injuring over 2,500 (Sinkovics et al., 2016). Berg et al. (2019) stated that 59% of the apparel industry chief procurement officers (CPOs) agreed to responsible SS as a key strategic part of their business and sourcing of sustainable materials as the key area of work for sourcing executives.

[bookmark: _Toc61218956][bookmark: _Toc79409442][bookmark: _Toc79409614][bookmark: _Toc79852875]2.2.1 Fashion’s Environmental Footprint

Fashion is regarded as one of the most polluting industries in the world, considering the vast and diverse requirement of raw materials that most organisations fail to source sustainably causing a substantial environmental footprint (Brewer, 2019). According to Remy et al. (2016), the environmental footprint of the apparel and clothing industry will be considerably greater by 2025 “if 80% of the emerging nation markets achieve western world per capita consumption levels”.

The World Wildlife Fund (2019) reported that a kilogram of cotton production requires 20,000 litres of water. Aivazidou and Tsolakis (2019) point out that the typical consumptive water footprint of cotton equals “3644 cubic meters per ton of raw material”, whereas it rises to “9359 cubic meters per ton for a finished textile product”. The Ellen Macarthur Foundation (2017) stated that fashion accounted for 1.2 billion tons of carbon dioxide in greenhouse gas emissions, exceeding the total emissions from both global aviation and naval transportation. The Ellen Macarthur Foundation (2017) also estimated that if the fashion industry continues the same treacherous practices, one-quarter of the world’s carbon emissions will be attributed to this industrial sector by 2050. Furthermore, the fashion luxury sector utilizes leather worldwide for diverse products and has been criticized on multiple occasions for the high pollution and environmental degradation as leather sourcing involves animal slaughter and tanning processes inclusive of lethal and dangerous chemicals causing a disastrous impact on both the planet and the people (Brenot et al., 2019).

International fashion retailers like H&M, Patagonia, Stella McCartney, Rent the Runway, Doodlage, Bodice Raw Mango, among others, are highly committed and focused to have long terms initiatives to transform their material sourcing and the downstream supply chains to a more responsible, ethical, and sustainable approach (Khandual and Pradhan, 2019). However, the limited sustainable raw materials availability poses a challenge, and as Berg et al. (2019) indicates, from the 239 virtual shops of giant fashion retailers across France, Germany, the UK, and the US, only 1% of new items marketed during the first half of 2019 was labelled as sustainable. Thus, a steady shift to SS methods by renowned fashion and luxury fashion retailers is needed. However, along the path, the industry faces challenges hindering them to transition to sustainable practices. It is essential for these challenges to be investigated so effective strategies can be formulated and implemented by the industrial sector and fashion retailers. The present research aimed at making this contribution. 

[bookmark: _Toc59314566][bookmark: _Toc61218958][bookmark: _Toc79409354][bookmark: _Toc79409444][bookmark: _Toc79409532][bookmark: _Toc79409616][bookmark: _Toc79852877]2.3 Barriers to SS Implementation in the Fashion Industry

[bookmark: _Hlk91607008][bookmark: _Hlk91007392]The dynamic customers’ lifestyle and their pressure to launch fashionable products put immense pressure on the fashion retailers to escalate their production lifecycles and maintain a state of art presence in the high street fashion arcade (Macchion et al., 2018). This has coerced the fashion companies to achieve high expectations at short lead times and lower costs, resulting in sourcing goods from suppliers under compromised social and environmental situations (Köksal et al., 2017). Since the supply chains of the apparel and fashion-luxury industry are increasingly becoming global (Bruce et al. 2004), fashion retailers have increased outsourcing from emerging markets. This has steadily put the fashion industry under enormous scrutiny for sustainability (Köksal et al., 2017). For many years, outsourcing has been a widespread practice to remain competitive in the fashion industry (Shen et al. 2016), which represents the “process of knowledge spillover through which firms obtain benefits by decreasing costs and sustaining core competency” (Stanko and Calantone, 2011). Furthermore, the high street and luxurious fashion brands have sourced materials inclusive of animal skins and cashmere wool while concealing the perilous working conditions of their employees (Ozdamar-Ertekin, 2019). Hence, the questions concerning social and environmental sustainability in these situations arise and lead to poor commitment and asymmetric information sharing (Yadav et al. 2020).

Most often, the fashion retailers incinerate unused fabric and unsold inventory to safeguard their elitism and to maintain brand equity (Pinnock, 2018). For instance, H&M in 2017 was unmasked for incinerating 12 tons of unsold products, Burberry’s incinerated stock worth £28.6 million (USD 38 million) in 2017, and Richemont, destroyed watches worth £437 million (USD 572 million) to avoid markdown prices (Pinnock, 2018). The fashion industry that altered its ways to meet uncertain customer demands overlooking sustainability is the foremost victim of irony at the hand of the same customer, who is now more aware and conscious towards sustainability.
The implementation of SS objectives for the apparel and fashion-luxury industry could be risky because the success of any initiative devoted to environmental, social, and economic factors is unpredictable and challenging to forecast (Koep et al., 2021). Koep et al. (2021) further state that these initiatives are attributable to aspects beyond the power of the company’s management such as customer reactions, governing restrictions, and geopolitical actions which subsequently contribute towards the complex nature of sustainable procurement practices adoption. Furthermore, Gong et al. (2018) argue that the application of these green and social practices might not reach the full potential owing to dissimilarity in the welfares and benefits requirement between partners and stakeholders sharing asymmetric information.

[bookmark: _Hlk91007407][bookmark: _Hlk91607045]Most of the time, one partner is unable to guarantee or certify whether the other partner actions are legitimate, predominantly when underscored events for one partner are beneficial but costly for the other partner (Gong et al., 2018). Such events may result in an upsurge of barriers associated with SS implementation due to the lack of trust and transparency amongst the partners along with increased expenses to rectify faults and inaccuracies throughout a project because of miscommunication and asymmetric information (Oelze, 2017). However, in the fashion industry, supply chain transparency is negligible, which is crucial to ensure (Köksal et al. 2017) that the cooperative relationships with suppliers are improved (Moosmayer and Davis, 2016). Thus, Köksal et al. (2017) define barriers as dimensions that obstructs organisations from implementing and appreciating the numerous benefits of sustainability in the supply chain across their business functions.

SS adoption prioritizes procuring green raw materials while respecting the legal and ethical economic and social reforms where organisations take the availability, quality, and cost of the sustainable materials into account (Sirilertsuwan et al., 2019). These reforms in the current era represent the major bottlenecks causing hindrance for the top management and the buying offices to transition to SS (Sirilertsuwan et al., 2019). Furthermore, the apparel and textile industries' products composition encompass diverse polymers produced from petrochemicals, making the design and structure of the garments highly complex and costly to either extract these non-renewable sources utilizing expensive green technology or to find alternative materials (Koszewska, 2018). Berg et al. (2019) reported for most of the fashion industry CPOs the aforesaid aspects of materials act as the main obstacles to procuring organic or virgin materials. The companies are averse to investing capital in ecological packaging methods because of factors such as time to market, customer acceptance, and strict regulatory policies (Majumdar and Sinha, 2018). 

Besides, the high investment capital cost involved in sustainability plans, e.g. employee training, deployment of new technology, and certifications, make top management reluctant to advance as many firms fail to realise the benefits of SS and consider the return of investment as uncertain (Guo et al., 2020). Social responsibility presents further challenges where companies are obliged to invest capital, time, and resources on their welfare and supplier employees’ health and safety, equality, job security, and compensation (Chan et al., 2020). Conversely, organisations’ internal workforce holds back from upskilling to new technologies and adopting innovative ways of working because of the fear of job loss (Phatak and Sople, 2018). Organisations also struggle due to the absence of adequate infrastructure and facilities to accomplish duties and responsibilities linked with SS (Jia et al., 2020). The firms find it inevitable to hire new resources with specialized sustainable technological, essential, or people skills and classify them as financial overheads (Chowdhury et al., 2018). 

Moreover, either the firm’s external partners pose an obstruction of unawareness about the advantages associated with sustainable practices and continue to remain wedged in the archaic business models (Filho et al., 2019) or the organization provides no training, incentives, and rewards to their suppliers for adopting SS (Ambekar et al., 2019). The government despite placing effective sustainable rules and regulations provides sporadic support to the organisations for their implementation, causing a blockage (Tumpa et al., 2019). Many customers’ unconstructive perceptions towards sustainable clothing do not derive motivation for the organisations to adopt SS (Mishra et al., 2021). The afore-mentioned discussion shows abundant obstacles that exist for the successful transition of the apparel and fashion-luxury industry to SS.








[bookmark: _Toc65497656][bookmark: _Toc79409357][bookmark: _Toc79409447][bookmark: _Toc79409535][bookmark: _Toc79409619][bookmark: _Toc79852880]3. Research Methodology

Figure 1 presents the various stages that the present research involved. 
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Figure 1. Research methodology process 

[bookmark: _Hlk90846906][bookmark: _Hlk91058554][bookmark: _Hlk91607170][bookmark: _Hlk94217803][bookmark: _Hlk91058858]According to the Mckinsey 2019 Fashion’s must-have: Sustainable sourcing at scale report 56% of the chief procurement officers located across the globe in the fashion industry agreed that SS is of strategic importance for the business (Berg et al., 2019). Thus, literature published from the year 2017 to 2021 was extensively reviewed to evaluate the current state of SS in the fashion industry and identify the main SS implementation barriers in the apparel and fashion-luxury industry and advance further development in the SS field. The identification of the barriers involved searching the literature by inputting diverse keywords such as ‘Barriers’, ‘Obstructions’, ‘Challenges’, ‘Sustainable Sourcing’, ‘Green Procurement’, ‘Sustainable Supply Chain’, ‘Fashion Industry’, ‘Luxury Industry’, ‘Apparel’, Leather’, and ‘Textile’. The publishers' electronic databases inclusive of Emerald (emeraldinsight.com), Elsevier (sciencedirect.com), Springer (springerlink.com), Wiley (onlinelibrary.wiley.com), Taylor & Francis (T&F) (tandfonline.com), Inderscience (inderscience.com), Google Scholar (scholar.google.com), IEEE (ieeexplore.ieee.org), EBSCO (ebscohost.com), and ISI Web of Science (wokinfo.com) were utilized for the literature search. Furthermore, the articles, journals, and research papers examined were published in the English language (the US or/and the UK) and belonged to the critiqued publishers. After that, we developed a questionnaire instrument for data collection, which was validated by industry and academic experts. Convenience sampling was employed for the collection of data. Convenience sampling is a type of non-probability sampling that is commonly used by researchers to collect samples from people who represent an accessible source of data/information for them. Before the collection of data, beta testing and supervision of the questionnaire was done as it allows researchers to beta test the questionnaire as a final step before sending it to the respondents.  Table 1 illustrates a summary of barriers identified from the literature with support references. 

Table 1. Summary of barriers in the implementation of SS into the Fashion Industry
	S/N
	Barriers
	Barrier Description
	Citation/Sources

	1
	Undersupply of sustainable raw materials
	The scarcity and firm regulations on the limited use of natural resources. Also, a shortage of sustainable raw materials could lead to low reliability of products, high lead time, production cost, etc.
	Gadde and Jonsson (2019); Ma et al. (2018); Shirvanimoghaddam et al. (2020)


	2
	Shortage of superior quality raw materials
	The high-quality organic and renewable materials shortage results in the utilization of techniques that causes more environmental contamination to achieve essential conditions for garment production such as quality, efficiency, and durability throughout the production lifecycle. 

	De Jesus and Mendonça (2018); Gardas et al. (2018); Raut et al. (2019)

	3
	Complex material structure and composition 
	The complex garment composition comprising of polymers makes such resources extraction difficult to find ecological substitutes for the garment production.

	Koszewska (2018); Rathinamoorthy (2019); Jia et al. (2020)

	4
	Weak partnerships and integration between SC partners
	Absence of trust, mutual targets, and fear of losing competitive advantage perhaps cause SC partners to averse from sustainability programs.

	Oelze (2017); Kaur et al. (2019); Tumpa et al. (2019)

	5
	Absence of suitable supplier training and reward system 
	There is a lack of training and rewards for suppliers to adapt sustainability from the customers.
	Ambekar et al. (2019); Majumdar and Sinha (2019); Koep et al. (2021)


	6
	Poor commitment and asymmetric information sharing from buyer/customer
	The absence of knowledge sharing between buyer and supplier firms, and unfair-trade practices severely affects dedication levels from the suppliers. 
	Todeschini et al. (2017); Vermunt et al. (2019); Yadav et al. (2020)

	7
	Cost of sustainable raw materials
	The cost of green materials is more than basic materials and reprocessed raw materials require high capital investment.

	Moktadir et al. (2018); Wang et al. (2019); Guo et al. (2020)


	8
	Rise in cost of investment 
	Transition to a sustainable business model increases the cost of investment
	Pal and Gander (2018); Ranta et al. (2018); Kumar and Suganya (2019)


	9
	Uncertain return on investment
	Lack of information and uncertainty about the returns from investment in improved sustainability prevent capital spending.
	Becker-Leifhold and Iran (2018); Geissdoerfer et al. (2018); McMaster et al. (2020)


	10
	Cost of eco-friendly packaging
	High investment in eco-packaging technology, time to market, and customer critique.
	Majumdar and Sinha (2018); Moktadir et al. (2018); Batista et al. (2019)


	11
	Resistance to upskill and knowledge sharing
	Employees apathetic response to change, upscaling, and fear of job loss on sharing information.
	Kiel et al. (2020); Esposito et al. (2018); Phatak and Sople (2018)


	12
	Lack of eco-literate and skilled employees
	Implementation of sustainability leads to either staff training or skilled hiring requiring time and money investment.
	Govindan and Hasanagic (2018); Xiao et al. (2018); Chowdhury et al. (2018)


	13
	Insufficient commitment from top management 
	Insufficient support and vigour from top management on sustainable programs.
	Tura et al. (2019); Majumdar and Sinha (2019); Jia et al. (2020)

	14
	Hard transition to new business models
	Lack of strategic innovations and decision-making from management block transition to new business models.
	Becker-Leifhold and Iran (2018); Kirchherr et al. (2018); Rathinamoorthy (2019)

	15
	Certifications
	SS operations require regular monitoring of in-house staff and partners through setting up industry and government recognized certifications.

	Macchion et al. (2018); Sirilertsuwan et al. (2019); Oelze et al. (2020)


	16
	Social responsibility 
	Additional money, time, and resources are required to be spent to implement ethical and justified norms for employees' benefits and the workplace.

	Pedersen et al. (2018); Lehmann et al. (2019); Chan et al. (2020)

	17
	Inadequate infrastructure
	Lack of dedicated facilities and infrastructure for SS applications such as extraction, reusing and reprocessing of materials and unused fabric.

	Vermunt et al. (2019); Kazancoglu et al. (2020); Koep et al. (2021)


	18
	Customer perceptions
	One faction of customers holds back from transitioning to sustainable clothing that is expensive and recognizes reprocessed goods as low quality.

	Oelze (2017); Hur and Cassidy (2019); Mishra et al. (2021)

	19
	Limited support from governing authorities
	Even though multiple ecological laws are in place; inadequate support is observed from the government for sustainable program implementation.

	Majumdar and Sinha, (2018); Raut, et al. (2019); Tumpa et al. (2019)


	20
	Inadequate awareness
	A lack of awareness of the benefits from SS is observed from several SC partners.
	Kirchherr et al. (2018); Moktadir et al. (2018); Filho et al. (2019)



[bookmark: _Hlk91604745]As shown in Figure 1, the present research consisted of three phases. State-of-the-art literature was examined in the first stage to theoretically identify the barriers to SS implementation. The related articles concerning the barriers to SS implementation were identified from the various aforementioned databases. Subsequently, a list of 20 barriers to SS implementation was identified, see Table 1, and concluded to perform a quantitative survey for their validation and categorization with the support of SS industry experts. For this, an empirical study was conducted by collecting data from industry experts, from where a total of 154 responses were obtained for the final analysis. Then, an Exploratory Factor Analysis (EFA) was conducted to reduce the number of barriers and group them into identified categories. In the final stage, Analytical Hierarchy Process (AHP) was employed to rank the barriers.

The further sub-sections illustrate and justify the data collection and analysis techniques utilized in the research methodology followed by the present research.

[bookmark: _Toc65497662][bookmark: _Toc79409452][bookmark: _Toc79409624][bookmark: _Toc79852885]3.1 Data Collection and Analysis

[bookmark: _Hlk86757448][bookmark: _Hlk91607280]This research investigates the current barriers in SS implementation in the global fashion industry instead of comparing the barriers across various timelines, which was vital to achieving the current outlook of the experts in this discipline. A survey questionnaire, see the Appendix, served the purpose of gathering the expert’s latest opinion for the validation of the barriers and subsequent categorization through EFA. Considering the time-constrained nature of this research, the data was gathered at a particular time frame. Furthermore, the validated and categorized barriers were ranked utilizing the AHP by gathering responses from a panel of experts. The data was gathered by employing a survey questionnaire developed on Qualtrics as this software platform facilitates secure data processing, the efficient management of respondents, and is convenient to use. Qualtrics allows survey-takers to save their work and edit it later if they want to integrate another data set. Qualtrics is best suited for academic research as it provides statistical significance, unlike Google Forms (Hingaspure and Patil, 2019). The survey was distributed either through electronic mails or by reaching the experts on LinkedIn while self-administering the data. LinkedIn provided a platform inclusive of a multitude of academic and industry experts on this research topic who were contacted for voluntary partaking. There was no exhaustive number of participants required for this research, thus, to attain the recommended 5:1 participant to the variable-ratio for EFA, at least 125 responses were required (Reio Jr. and Shuck, 2015). 

Subsequently, the raw data was cleaned and coded to test their reliability and validity, and further processed in SPSS (Version 27) to attain a robust output. Data clearing was highly effective for cleansing and formatting raw data to eliminate any undesirable records such as partially completed or careless rated barriers. The demographic and descriptive analysis of the data was attained using SPSS, and afterwards, SPSS was also utilized to perform the EFA on the clean and coded data to validate and classify the barriers into relevant categories. Successively, AHP, a decision enabling tool developed by Prof. Thomas L Saaty (Luthra and Mangla, 2018), was used for the conversion of the undertaken complex problem into a multi-level hierarchical structure (Mangla et al., 2015). AHP was applied to rank the SS barriers. 

[bookmark: _Toc65497663][bookmark: _Toc79409453][bookmark: _Toc79409625][bookmark: _Toc79852886]3.2 Survey Questionnaire Design

To achieve reliable and valid data, survey-based research requires the development of a well-structured and adaptable questionnaire (Nardi, 2018). Figure 2 represents the survey questionnaire framework.

[image: ]

Figure 2. Survey Questionnaire Framework

[bookmark: _Hlk91604983][bookmark: _Hlk90848036]The questionnaire instrument was distributed, alongside a cover letter, to the participants, detailing the main objective and information regarding the research. Participants’ consent was sought to judiciously utilize their responses for further analysis. The developed questionnaire was divided into two sections. The first section was comprised of questions related to demographic characteristics while the second section consisted of the list of 20 barriers to SS implementation. The demographic questions in the questionnaire contemplated various dimensions associated with the respondents to evaluate the differences to obtain significant results from the research. The significance of demographic characteristics came through the identification of the industrial background of the respondents and their knowledge in the field of the study. Subsequently, the core questions of the research were included in the second section of the questionnaire. For these questions, respondents were advised to rate each of the 20 barriers on a Likert scale from 1 to 5, (1- Not important to 5- Extremely important) to validate the significance of these barriers in SS implementation. Table 2 details the content of the demographic and research fundamental questions. The questionnaire instrument employed by the present research is included in Appendix 1.
[image: ]Table 2. Question Category, Questions, and their Significance

4. Analysis and Results

[bookmark: _Toc73407053][bookmark: _Toc79409366][bookmark: _Toc79409461][bookmark: _Toc79409544][bookmark: _Toc79409633][bookmark: _Toc79852894][bookmark: _Hlk94216703]4.1 Demographic Analysis

Demographic analysis was performed on the responses received from the participants for three main criteria, namely: industry, organization size, and region. The selection of these criteria was based upon the expert outlook on the survey face validity and several academic studies (Luthra and Mangla, 2018) with similar research methodologies. Table 3 presents the sorted demographic information (descending order) frequency analysis for demographic variables (DM1 to DM3, for coding, see Section 4.2) attained from the 154 survey responses obtained.
[bookmark: _Hlk91067452]Table 3. Survey Questionnaire Demographic Analysis
	Variable
	Response Received
	Frequency
	Percent

	DM1: Industry
	Apparel Industry
	59
	38.31

	
	Fashion Management and Consulting
	39
	25.32

	
	Textile Industry
	21
	13.64

	
	Other
	35
	22.73

	
	Total
	154
	100.00

	
	
	
	

	DM2: Organization size
	Small (10-49 employees)
	79
	51.30

	
	Large (250 employees and above)
	56
	36.36

	
	Medium (50-249 employees)
	19
	12.34

	
	Total
	154
	100.00

	
	
	
	

	DM3: Region
	Europe
	94
	61.04

	
	Asia Pacific
	38
	24.68

	
	North America
	16
	10.39

	
	Africa
	3
	1.95

	
	Middle East
	2
	1.30

	
	South America
	1
	0.65

	
	Total
	154
	100.00



[bookmark: _Toc73407054][bookmark: _Toc79409367][bookmark: _Toc79409462][bookmark: _Toc79409545][bookmark: _Toc79409634][bookmark: _Toc79852895][bookmark: _Hlk94216720]4.2 Data Cleaning and Coding

From the 225 gathered responses, and after data inspection for completeness, 154 were deemed useful responses for further analysis, which exceeded the initial target of 125 responses, see Section 3.1. In this case, the sample size of the gathered 154 responses was bigger than the sample size of most studies associated with EFA and even provided a satisfactory response rate to conduct the EFA (Maskey et al., 2018). The demographic questions were denoted by the variable ‘DMa’ where a = 1 to 3 (Table 3), whereas the barriers were denoted by the ‘Ba’ where a = 1 to 20 (Table 4) and the coding was followed as per the Likert Scale that ranged from 1 (Not Important) to 5 (Extremely Important).
Figure 3 shows the step-by-step process followed to finalize the 154 responses data. 
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Figure 3. Final section of the response for empirical study
[bookmark: _Toc73407052][bookmark: _Toc79409365][bookmark: _Toc79409460][bookmark: _Toc79409543][bookmark: _Toc79409632][bookmark: _Toc79852893][bookmark: _Hlk94216742]4.3 Reliability and Validity Testing

[bookmark: _Hlk90918656][bookmark: _Hlk91607349]The reliability and validity of the survey questionnaire are imperative to confirm the consistency and accuracy of the gathered responses and further analyses (Hair et al., 2014). Data reliability comprised of deliberate steps, first, the collection of data was warranted by recording and storing the participants’ responses on a secured real-time survey platform and password encrypted drive. Secondly, the collected data (barrier variables – coded: B1 to B20) were subjected to a Cronbach’s Alpha reliability test. Cronbach’s Alpha is the most common approach to analyze and estimate the reliability and internal consistency of the studied items on a scale (Cronbach and Shavelson, 2004). The reliability test yielded a Cronbach’s Alpha value of 0.885, which was greater than the suggested value of 0.7 and confirmed the internal reliability of the survey data (Taber, 2018). The statistical results from the reliability analysis are shown in Table 4. This cross-sectional research mandated the internal consistency as the solitary measure of reliability, contemplating those participants could answer the survey once and afterwards the response was stored at the same point of time, thus, eliminating other measures of reliability such as stability.

The validity of the survey questionnaire was accomplished by confirming the relevance of all data, facts, and publications employed in this study. Considering the importance of the survey questionnaire validity, it was ensured that questions originated from the problems identified from the published literature. Thus, questionnaire content validity was accomplished. Face validity was ensured through pilot testing the questionnaire among a small panel of experts (i.e., at least 3 experts from industry and 3 from academia), before the distribution of the survey to the focal respondents. Face validity was accomplished once 6 responses were received after distributing the pilot questionnaire to the experts. The pilot study demonstrated an optimistic outlook from the experts regarding the questionnaire, which led to minimal modifications to ensure the removal of plausible errors and prejudice. Finally, the correlation amid the rated barriers was computed to analyze divergent validity through the Pearson Correlation Coefficient as presented in Table 5. All the variables resulted in either weak or moderate correlations amongst each other with an absolute value of 0.6 or less (Akoglu, 2018). This indicated that no barrier variables were similar or had the same measuring criteria, confirming their divergent validity (Chien et al., 2011).

Table 4 also presents the results of the descriptive analysis of the gathered data. All the variables attained mean values were above 3, which indicates that all the barriers identified were under the category of important while supporting the inclusion of all the variables for the EFA analysis and their seamless alignment with the reliability analysis.
Table 4. Reliability Test in SPSS on the Survey Data 
	Variable
	Barrier to implementation of SS in the Fashion Industry
	Cronbach's Alpha if Item Deleted
	Mean ± SD

	B1
	Undersupply of sustainable raw materials
	0.885
	3.70 ± 1.02

	B2
	Shortage of superior quality raw materials
	0.887
	3.70 ± 1.09

	B3
	Complex material structure and composition
	0.884
	3.29 ± 1.19

	B4
	Weak partnerships and integration between SC partners
	0.879
	3.72 ± 1.04

	B5
	Absence of suitable supplier training and reward system
	0.879
	3.68 ± 1.18

	B6
	Poor commitment and asymmetric information sharing from buyer/customer
	0.877
	3.86 ± 1.09

	B7
	Cost of sustainable raw materials
	0.883
	3.86 ± 1.03

	B8
	Rise in cost of investment
	0.879
	3.51 ± 1.09

	B9
	Uncertain return on investment
	0.880
	3.18 ± 1.16

	B10
	Cost of eco-friendly packaging
	0.881
	3.08 ± 1.12

	B11
	Resistance to upskill and knowledge sharing
	0.879
	3.04 ± 1.23

	B12
	Lack of eco-literate and skilled employees
	0.876
	3.47 ± 1.17

	B13
	Insufficient commitment from top management
	0.876
	4.08 ± 1.11

	B14
	Hard transition to new business models
	0.876
	3.77 ± 1.07

	B15
	Certifications
	0.882
	3.47 ± 1.09

	B16
	Social responsibility
	0.876
	3.76 ± 1.06

	B17
	Inadequate infrastructure
	0.880
	3.94 ± 1.99

	B18
	Customer perceptions
	0.882
	3.62 ± 1.14

	B19
	Limited support from governing authorities
	0.878
	3.92 ± 1.16

	B20
	Inadequate awareness
	0.877
	3.64 ± 1.12
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[image: ]Table 5. Correlation Matrix of the SS Barriers through Pearson Correlation Coefficients

[bookmark: _Toc73407055][bookmark: _Toc79409368][bookmark: _Toc79409463][bookmark: _Toc79409546][bookmark: _Toc79409635][bookmark: _Toc79852896][bookmark: _Hlk94216760][bookmark: _Hlk94245339]4.4 Factor structure of Sustainable Sourcing Barriers 

Firstly, Exploratory Factor Analysis (EFA) involved checking the presence of inter-variable correlations. This validation was conducted through Pearson correlation coefficients, see Section 4.2, which indicated that there were no barriers with strong absolute values of Pearson correlation coefficients. Thus, all the barriers were considered to be unique, and no barrier variables were related to each other confirming their divergent validity (Chien et al., 2011), see Table 4. 

The second step involved checking the reliability of all the variables. The Cronbach’s Alpha values attained for all the barriers, see Section 4.2, proved that all barriers were significantly reliable to conduct the EFA. Furthermore, the value of 0.844 attained from the Kaiser-Meyer-Olkin test was greater than the suggested least value of 0.6 (Shrestha, 2021), which positively indicated the adequacy of the gathered survey data for conducting the EFA (Table 6). Additionally, Table 7 also revealed that the significance level of 0.00 was obtained through Bartlett’s Test of Sphericity, which was less than the suggested value of 0.05 (Shrestha, 2021). This validated the hypothesis that the variable correlation matrix and identity matrix were the same and associated with unrelated variables (Shrestha, 2021), which provided acceptance for the conduction of the EFA.
Table 6. Kaiser–Meyer–Olkin (KMO) test, Bartlett’s test of Sphericity, and Cronbach Alpha
	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	0.844

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	1129.43

	
	df
	190

	
	Sig.
	0.000

	Cronbach's Alpha (No. of items=20)
	0.885


	df=degrees of freedom, Sig.=Significance



[bookmark: _Hlk90824499]The third step involved the identification of a reduced number of factors and components in the EFA, which indicated the total amount of variance associated with the barriers’ variables (B1 to B20). For this purpose, a principal component analysis was conducted for extracting the factors that best represented the variables. The results of the principal component analysis revealed that out of the 20 barriers’ variables (B1to B20), 6 variables were found to be associated with Eigenvalues above 1 (Luthra and Mangla, 2018) and elucidated a 65.6% of the cumulative total variance. In other words, 6 variables explained 65.6% of the variance and these 6 variables had Eigenvalues of more than 1. Even though this percentage was less than the suggested 75% or above by Yong and Pearce (2013), it was still contemplated satisfactory as the reported average value of 52% conducted on 60 research based on EFA (Henson and Roberts, 2006) and common variance to be above 50% by Williams et al. (2010).
Next, these six factors were recognized as independent from each other, which led towards the utilization of Varimax rotation (orthogonal). The varimax rotation of the factors assisted in the loading of the factors and the creation of a streamlined structure (Osborne, 2015). The barrier variables were mapped to these six unique components and in that process, any factor loading below 0.41 was subjugated considering multiple iteration trials. Table 7 illustrates the structure of the rotated component matrix, which was utilized to create a new model of the EFA factors. Furthermore, these six components resulting from the EFA were utilized to attain the barrier classification into meaningful and comprehensive categories as illustrated in Table 8.
Table 7. EFA Framework Highlighting Six Unique Barrier
	Factors

	Variable
	1
	2
	3
	4
	5
	6

	B19
	0.73
	
	
	
	
	

	B13
	0.68
	
	
	
	
	

	B12
	0.66
	
	
	
	
	

	B20
	0.64
	
	
	
	
	

	B14
	0.62
	
	
	
	
	

	B17
	0.62
	
	
	
	
	

	B16
	0.41
	
	
	
	
	

	B5
	
	0.76
	
	
	
	

	B4
	
	0.75
	
	
	
	

	B6
	
	0.73
	
	
	
	

	B7
	
	
	0.77
	
	
	

	B8
	
	
	0.76
	
	
	

	B9
	
	
	0.66
	
	
	

	B2
	
	
	
	0.86
	
	

	B1
	
	
	
	0.85
	
	

	B3
	
	
	
	0.55
	
	

	B10
	
	
	
	
	0.67
	

	B11
	
	
	
	
	0.71
	

	B15
	
	
	
	
	
	0.85

	B18
	
	
	
	
	
	0.66



Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. Rotation converged in 6 iterations.

Finally, the cross-loaded items were analysed, and no problems were detected as the difference between the cross-loaded items was greater than 0.10 (Kathuria, 2000; Zhang et al., 2018), and the highest value of the loaded items (barriers) was greater than 0.4 (Samuels, 2017). Furthermore, the EFA resulted in loading two items (B10, B11, and B15, B18) under one factor, which did not cause a problem as scales were identifiable with two items loaded under one factor and all these items (B10, B11, B15, and B18) had communality greater than 0.2 (Samuels, 2017; Baig et al., 2020). These barriers were identified through a thorough literature survey and discussed with industry experts. After conducting the principal component analysis and rotation method, these 20 barriers were placed into different categories based on their similarity and meaning. Finally, they were discussed with industry experts to validate the categories. Table 9 shows the 6 identified categories and their respective barriers to SS implementation.

Table 8. Categorization of SS implementation Barriers in the Fashion Industry
[bookmark: _Toc73407056][image: Table
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[bookmark: _Toc78494411][bookmark: _Toc79409372][bookmark: _Toc79409467][bookmark: _Toc79409550][bookmark: _Toc79409639][bookmark: _Toc79852900]4.5 Ranking of SS Barriers - Analytical Hierarchy Process (AHP)

AHP is a widely utilized decision-making tool that aids in the investigation and organisation of complex problems through a methodical structure that comprises several significant levels such as the aim, the corresponding conditions, and the sub-conditions (Luthra and Mangla, 2018). There are various decision-making methods such as ANP, ELECTRE, and TOPSIS to solve complex hierarchical problems; however, for comparison problems, AHP has been recommended as a better method due to its simplistic use (Luthra et al., 2017). AHP is a widely employed method in distinct multi-criteria decision-making areas and is most frequently used in the application area of manufacturing, logistics, and government (Ho and Ma, 2018). One of the main advantages of AHP is that it breaks down a complex problem into different simple problems. Additionally, the most important part of AHP is its conversion of a problem into a hierarchical structure which simplifies complex problems (Gompf et al. 2021). The subjective elements from a complex problem created through AHP are hierarchically related. After that, these elements are ranked through paired comparisons. The ranks in the paired comparisons of the elements help decision-makers to prioritize the best option. For this reason, it is considered a good approach in facilitating decision-making processes in various fields of research (Saaty, 2008). Some recent studies employed AHP for ranking and weighting processes in different fields like the textile industry (Piprani et al. 2020), social sustainability (Gompf et al. 2021), engineering (Rozga et al. 2021; Mandavgade et al. 2021), tourism (Sahani, 2021), healthcare (Garrido et al. 2021), agriculture (Biswas et al., 2020), etc. Henceforth, this study considered the suitability of the AHP method in ranking the barriers to SS implementation and therefore it employed AHP to compare and rank the barriers that may hinder SS. Figure 4 shows basic data information of the responses used for the final analysis.
[bookmark: _Toc78494412][bookmark: _Toc79409373][bookmark: _Toc79409468][bookmark: _Toc79409551][bookmark: _Toc79409640][bookmark: _Toc79852901]4.5.1 Step 1: Design of the research aim

Schmidt et al. (2015) state that AHP does not require a large sample size, so the number of participants could range from 1 to nearly 1300, instead, the quality of the information provided by the experts is more important (Gómez-Romero et al., 2019). Considering earlier similar studies conducted on SSCM, the present study included the input of 5 experts (Luthra et al., 2016) vastly skilled and knowledgeable in the field of fashion sustainable sourcing and supply chain activities. Table 9 illustrates the experts’ panel employed for AHP. The goal of the present AHP analysis was to attain global weights to rank the SS barriers. This resulted in the creation of a 3-level hierarchical structure, see Figure 4, which evaluated the SS implementation barriers based on their relative importance (1st Level), the six dimensions of the barriers identified through EFA (2nd Level), and twenty barriers (3rd Level).
Table 9. SS Expert Panel for AHP
	Expert
	Position
	SS Work Experience (Years)
	Location

	1
	Sustainability and supply chain strategist
	20+
	Canada

	2
	Sustainable sourcing analyst
	15+
	United States

	3
	Senior merchandiser
	15+
	Bangladesh

	4
	Senior Sourcing Consultant
	15+
	United Kingdom

	5
	Senior Sourcing Consultant
	10+
	United Kingdom
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[bookmark: _Hlk91068503]Figure 4. SS barriers decision hierarchy model 
[bookmark: _Toc78494413][bookmark: _Toc79409374][bookmark: _Toc79409469][bookmark: _Toc79409552][bookmark: _Toc79409641][bookmark: _Toc79852902]4.5.2 Step 2: Pairwise comparisons

Pairwise comparisons were created among barriers based on the five expert’s judgment utilizing the nine-point Saaty’s scale (Saaty, 1987).
[bookmark: _Toc78494414][bookmark: _Toc79409375][bookmark: _Toc79409470][bookmark: _Toc79409553][bookmark: _Toc79409642][bookmark: _Toc79852903]4.5.3 Step 3: Computation of relative importance weights and evaluation of consistency ratio

The relative priority weights were calculated aggregating the pairwise comparisons gathered through the five experts, see Table 9. The relative weights can be aggregated through mean or median. However, according to Pauer et al. (2016), aggregation through mean is highly exposed to the outliers that cause serious issues in the statistical analysis. Furthermore, Jose and Winkler (2008) state that aggregation of the data through mean is “less robust” than the median. Thus, in the present analysis, the median was selected as the aggregation method of the relative priority weights. Based on the AHP analysis, the ‘Management, Government Support, and Infrastructure Barriers (MGI) (0.3357)’ dimension was identified as the highest-ranked barrier dimension, followed by ‘Material (M) (0.2790)’; Finance (F) (0.1649)’; Supplier (S) (0.1218)’; Certificates and Customer Perceptions (CC) (0.0541)’ and ‘Sustainable packaging and Human Resource Barriers (PH) (0.0444)’. 
Table 10. Pairwise comparison matrix of six main barrier dimensions and their relative weights
[image: ]
The consistency ratio (CR) was calculated for all the pairwise comparison matrices to determine their consistency, resulting in the CR well under the acceptable value of ≤ 0.2 for all the pairwise matrices (Pauer et al., 2016). The AHP analysis revealed ‘Management, Government Support, and Infrastructure Barriers (MGI) (0.3357)’ and ‘Material (M) (0.2790)’ as the main barriers for the successful transition towards SS in the apparel and fashion luxury industry. Afterwards, the relative and global priority weights of the barriers (3rd Level) were calculated as illustrated in Table 10. According to the global ranking of the barriers, ‘Undersupply of sustainable raw materials (M1)’, ‘Insufficient commitment from top management (MGI2)’, ‘Inadequate awareness (MGI4)’, ‘Uncertain return on investment (F3)’, and ‘Rise in cost of investment’ (F2) were recognized as the top five barriers for SS implementation in the fashion industry. 


[image: ]Table 11. Ranking of SS implementation barriers in the apparel and fashion-luxury industry


[bookmark: _Toc78494415][bookmark: _Toc79409376][bookmark: _Toc79409471][bookmark: _Toc79409554][bookmark: _Toc79409643][bookmark: _Toc79852904][bookmark: _Hlk91068878]5. Discussion

[bookmark: _Toc79409472][bookmark: _Toc79409644][bookmark: _Toc79852905]Dimension 1: Management, Government Support, and Infrastructure Barriers (MGI)

[bookmark: _Hlk91013936][bookmark: _Hlk91017293]This study aimed to analyze and rank the barriers to SS implementation. The ranking of the barriers is presented in Table 11, which were placed according to its global weights calculated through the AHP approach. These barriers were identified through a thorough review of the literature and then validated through experts’ opinions based on an empirical study. Following, these barriers were analyzed and ranked using the AHP method and then again validated by the industrial experts. Then, these barriers were grouped in several dimensions based on their similarity and experts’ opinions. The ranking of the barriers will help managers to identify the major issues in the implementation of SS in the fashion industry. It will also contribute to the theoretical knowledge in this field of study by addressing crucial and significant barriers in the field of SS and FSS.

[bookmark: _Hlk91013959][bookmark: _Hlk91013978] In the first dimension, there are seven specific barriers amongst which ‘Insufficient commitment from top management (MGI2)’ attained the highest relative importance. This finding suggests that a lack of administrative support in an organization hinders the implementation of SS. This result is in line with Govindan et al. (2014), who reported that the involvement and support of management are crucial in implementing green supply chain management. The managerial implication of this result suggests that top management should be dynamic in implementing SS (Moretto et al., 2018). For instance, adapting sustainable industrial practices, managing relevant information, transparency and trust between the business partners, addressing sourcing or manufacturing policies, propagating sustainable practices all across the supply chain, etc. Next in this dimension, ‘Inadequate awareness (MGI4)’ was ranked after (MGI1), which suggests that poor awareness about SS among the management and partners deprives the organization of the benefits of sustainability and takes them towards coercion from the society and government (Kirchherr et al., 2018). In line with this result, Mudgal et al. (2010) reported that a lack of awareness and ignorance of green practices benefits becomes a significant barrier to green supply chain practices. Similarly, ‘Inadequate infrastructure (MGI6)’ was ranked after (MGI4), revealing that without proper IT tools and the latest technology organisations may fail to implement SS (Kazancoglu et al., 2020). These findings suggest that top management should acquire proper knowledge and awareness concerning the implementation of SS and this knowledge and appropriate information must be disseminated to the lower-level administration and employees. In addition to this, organizations must be determined towards infrastructure development for smooth technological growth, which can facilitate SS implementation.  

[bookmark: _Hlk91016745]Next, ‘Social responsibility (MGI7)’ was ranked as the following barrier, which suggests that the lack of ethical policies in the company as well as multi-tier employee’s welfare and benefits may act as barriers due to the organisation may regard them as an additional expense (Chan et al., 2020). Hard transition to new business models (MGI5) was categorised as fifth in this dimension, which aligns with Rathinamoorthy (2019) research findings. Rathinamoorthy (2019) suggests that most organisations find it extremely hard to switch from conventional business models to SS as this requires dynamic and strategic planning. ‘Limited support from governing authorities (MGI1)’ came after (MGI5). This elucidates that government must intervene and promote the implementation and enforcement of SS policies across the fashion industry (Raut et al., 2019). Finally, ‘Lack of eco-literate and skilled employees (MGI3)’ was ranked last, as Xiao et al. (2018) validate that there is a lack of employees skilled in sustainable methods and techniques, which causes complications for organisations to implement SS. The managerial implications of these results imply that organizations must focus on strategies concerning social responsibility and sustainability as otherwise the implementation of sustainable practices may be hindered. Also, managers must pay attention to the eco-literacy of the employees and regularly provide proper training and skills development programs to overcome this barrier. It is also suggested that during the recruitment process of the employees, their knowledge of eco-literacy should be given priority. If proper strategic planning regarding sustainable sourcing is formulated and implemented by firms in their entire supply chain it is possible to deal with the industrial barriers. 
[bookmark: _Toc79409473][bookmark: _Toc79409645][bookmark: _Toc79852906]Dimension 2: Material Barriers (M)

[bookmark: _Hlk91018567]Material Barriers (M) was ranked as the second most important of the six dimensions of the SS barriers. This dimension consists of three specific challenges, wherein ‘Undersupply of sustainable raw materials (M2)’ attained the highest ranking. This implies that it is important to have a robust supply of sustainable raw materials for SS implementation in the fashion industry (Ma et al., 2020). Ma et al. (2020) further state that raw materials undersupply causes an increase in the product's time to market, which increases expenditure in companies. This finding suggests an important implication for managers to address the issue of undersupply of sustainable raw material before finalizing suppliers and collaborative networks so that it will not lead to delayed supply and disruption. Next, ‘Complex material structure and composition (M3)’ came ranked after (M2). Koszewska (2018) supported in their research that garments and fabrics are comprised of diverse polymers that raise the cost of extraction of non-renewable sources and cause hindrance to the implementation of SS. The final barrier under this dimension was ‘Shortage of superior quality raw materials (M1)’. Gardas et al. (2018) consider that renewable and organic materials scarcity leads to non-eco-friendly techniques of sourcing materials to attain high quality and durable garment production lifecycle, which eventually causes more environmental pollution. These findings indicate that the fashion industry deals with several material barriers that disrupt the sustainable practices in the entire supply chain. Hence, managers and policymakers of the industry must focus on the supply of high quality or sustainable raw materials. It is also implied for the industry that it must seek governmental and industrial support in dealing with the high cost of extraction of non-renewable materials and to mitigate the barrier of a complex structure of materials and composition. 
[bookmark: _Toc79409474][bookmark: _Toc79409646][bookmark: _Toc79852907]Dimension 3: Finance Barriers (F)

The dimension ‘Finance Barriers (F)’ attained the third ranking among all the six dimensions. This barrier consists of three specific challenges, wherein ‘Uncertain return on investment (F3)’ acquires the highest relative importance. Uncertainty on ROI and profits has a direct implication on annual revenue, which results in an obstacle for the organization to invest in SS models (Geissdoerfer et al., 2018). The next barrier was determined to be ‘Rise in cost of investment (F2)’. Ranta et al. (2018) indicate that transition from conventional to sustainable business models increases the expenditure on new technology, equipment, employee and supplier training, and certification, creating a challenge for SS implementation. The final barrier under this dimension is ‘Cost of sustainable raw materials (F1)’. Guo et al. (2020) specified that sustainable raw materials costs are higher than conventional materials and that the reprocessing of used fabrics into quality sustainable raw materials increases the overall costs, which causes reluctance in top management to invest in SS models. These results suggest that financial barriers hinder the adoption of sustainable business models. Although firms must prioritize sustainability initiatives and tackle financial issues, they can take advantage of external funding sources like government subsidies to achieve sustainability goals.

[bookmark: _Toc79409475][bookmark: _Toc79409647][bookmark: _Toc79852908]Dimension 4: Supplier Barriers (S)

The ‘Supplier barriers (S)’ dimension acquired the fourth position as per the relative importance among the six dimensions. This dimension is linked to three explicit obstacles. ‘Poor commitment and asymmetric information sharing from buyer/customer (S3)’ attained the first rank. Vermunt et al. (2019) state that lack of fair communication, business, and knowledge sharing from the buyers leads to a poor buyer-supplier relationship, which stops suppliers from upgrading to sustainable policies and consequently leads to a failure of SS implementation. ‘Weak partnerships and integration between SC partners (S2)’ was ranked as the second most important barrier under this dimension. Kaur et al. (2019) indicated that SC partners are averse to collaborating towards sustainable partnerships with the buying company because of lack of trust, common goals, and fear of losing power. Finally, ‘Absence of suitable supplier training and reward system (S1)’ ranked last in this dimension, with Koep et al. (2021) finding out in their study that the lack of adequate incentives and rewards from the buying company limits the adoption of sustainable sourcing models in a company’s suppliers. These findings suggest that firms must adopt a proper decision-making support system to evaluate and select sustainable suppliers. By evaluating and selecting sustainable suppliers, firms can be able to mitigate risks concerning lack of information, weak partnership, transparency, etc. 
[bookmark: _Toc79409476][bookmark: _Toc79409648][bookmark: _Toc79852909]Dimension 5: Certificates and Customer Perceptions Barriers (CC)

The ‘Certificates and Customer Perceptions (CC)’ dimension acquired the fifth rank among the six dimensions as per its relative importance. This dimension is associated with two specific challenges, where ‘Certifications (CC1)’ was ranked as the first barrier under this dimension. The transition to sustainable business models requires organisations, and their suppliers, to comply and upgrade according to the sustainable certifications that are regularly monitored by the government bodies and occasionally lead to reluctance to implement SS (Oelze et al., 2020). ‘Customer perceptions (CC2)’ ranked second in this dimension. Mishra et al. (2021) suggest that one fraction of the consumers abstain from buying sustainable merchandise because they either perceive reprocessed goods as low-quality or deem sustainable products as more expensive. This perception could lead to hindrance among organisations to implement SS due to lack of market and sales. In this regard, the fashion industry should address the issue of lack of awareness among customers concerning sustainable options in the market. The industry must make use of its promotional strategies to place and promote its product and create awareness among consumers. It is necessary to focus on marketing strategies that can change the perception of consumers towards sustainable products. It is also implied to address the issue of high price associated with such products, so it is suggested that managers and policy makers should seek external funding sources to support the manufacturing of sustainable products that can reduce their price. Also, the fashion industry must emphasize the value proposition of their sustainable products to change the consumer’s perception.
[bookmark: _Toc79409477][bookmark: _Toc79409649][bookmark: _Toc79852910]Dimension 6: Sustainable packaging and Human Resource Barriers (PH)
The dimension ‘Sustainable packaging and Human Resource Barriers (PH)’ ranked as the last important SS barrier in the fashion luxury industry. This dimension has two specific barriers, with ‘Resistance to upskill and knowledge sharing (PH2)’ ranking first. Esposito et al. (2018) comment that employees’ unwillingness to upskill to sustainable business models and a lack of knowledge sharing attitude because of fear of losing the job becomes a challenge for an organisation to implement SS. Finally, ‘Cost of eco-friendly packaging (PH1)’ was positioned second in this dimension. Batista et al. (2019) specified that sustainable packaging initial investment, time to market, and consumer response cause organisations to be reluctant to invest in eco-friendly packaging, which becomes a barrier for organisations to transition into SS business models. In this regard, the fashion industry must give importance to environmental sustainability initiatives and propagate eco-friendly messages among consumers to increase their awareness concerning the benefits of sustainable packaging. The industry should also emphasize the negative consequences of plastic and unsustainable packaging on the environment. This will help in creating a positive perception of consumers towards eco-friendly packaging. On the other hand, lack of upskilling and knowledge sharing among employees is a major barrier in the SS implementation by the fashion industry. Hence, appropriate socially and environmentally responsible behaviour must be adopted by firms to facilitate upskilling and knowledge sharing in the industry.
[bookmark: _Toc78494416][bookmark: _Toc79409377][bookmark: _Toc79409478][bookmark: _Toc79409555][bookmark: _Toc79409650][bookmark: _Toc79852911][bookmark: _Hlk91069096]6. Conclusions 

[bookmark: _Hlk91018499][bookmark: _Toc79409385][bookmark: _Toc79409488][bookmark: _Toc79409563][bookmark: _Toc79409660][bookmark: _Toc79852921]This research aimed to determine the challenges of SS implementation in the apparel and fashion-luxury industry. The transition from conventional methods to a new sustainable business model poses obstacles and challenges within organizations and partners involved across their SCs. This study fills the research gap articulated earlier in Section 1 and contributes towards theoretical knowledge in the field of SS and FSS by providing a detailed study concerning the identification and ranking of the barriers to SS implementation. The study also provides practical implications for managers of the fashion sector. This study fills a research gap since a comprehensive study of these barriers in the context of the fashion industry has not been previously conducted. Thus, the study identified 20 major barriers that may hinder the efforts of organizations in the fashion apparel and luxury industry to become more sustainable.

The major finding of this research through a thorough review of the literature and adoption of AHP classified these barriers into six dimensions. Among all dimensions, ‘Management, Government Support, and Infrastructure Barriers’ hold the most significant importance. In this dimension, the ‘Insufficient commitment from top management’ was found to be the foremost barrier to implementing SS in the fashion industry. The other dimensions and respective barriers are explained in the discussion section in detail. This contribution is valuable for the apparel and fashion-luxury industry as it aspires to be more sustainable through the implementation of SS practices across its supply chains. Due to SS practices may share similarities across some sectors including energy, agriculture, transport, food retail, etc., they may also benefit from the present study and its findings. Therefore, the paper offers reliable and responsible evidence for the fashion industry sourcing professionals of the challenges that will be required to be overcome to achieve SS. 

Moreover, the study consists of some limitations, the aforementioned claim can only be justified within the resources and time constraints in which this study was conducted. Firstly, this time-constrained research involved convenience sampling for the selection of participants based in various global locations, fashion industry sectors, and organisations, which can lead towards this research general findings being challenged. Therefore, future studies can consider this limitation and eradicate it by the utilization of random sampling, which involves identifying a specific audience for data collection. 

[bookmark: _Hlk91066144]Secondly, the barriers identified in this research were associated with insignificant correlations; however, investigating the interrelations of SS barriers in the future such as simulation-based on contingency analysis could further facilitate an in-depth understanding of the interrelated barriers. Such a study could help to build more robust techniques and practices for the fashion industry to implement SS. Undoubtedly, advanced research by considering uncertainty on this area of study supported by the private and public sectors could certainly help the fashion industry to accomplish SS and take further steps towards circular fashion business models.
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Appendix 1 - Supplementary Information

Questionnaire for the Quantitative Survey

Section A: Demographic Information

Please select one of the options in the following questions.

1. Which industry is your organization part of?
a. Apparel Industry
b. Textile Industry
c. Fashion Management and Consulting
d. If other, please specify……

2. Please specify your Organization Size.
a. Small (10-49 employees)
b. Medium (50-249 employees)
c. Large (250 employees and above)

3. Which region is your organization located?
a. Africa
b. Asia Pacific
c. Europe
d. Middle East
e. North America
f. South America

Section D: Sustainable sourcing has become a significant priority for the apparel fashion and luxury industry with constant pressure from the government, stakeholders, and the customers; however, organizations observe various barriers while transitioning to sustainable sourcing business model as illustrated in the following questionnaire.

Kindly rate these barriers as per their importance in the implementation of sustainable sourcing (1- Not Important; 2- Moderately Important; 3- Important; 4- Very Important; 5- Extremely Important) (Key: SC - Supply Chain, SS - Sustainable Sourcing)

	S. No
	Barriers
	Barriers Description
	Rating

	
	
	
	1
	2
	3
	4
	5

	1
	Undersupply of sustainable raw materials
	The scarcity and firm regulations on the limited use of natural resources.
	
	
	
	
	

	2
	Shortage of superior quality raw materials
	The shortage of high-quality organic and renewable materials results in the utilization of techniques that causes more environmental contamination to achieve essential conditions for garment production such as quality, efficiency, and durability throughout the production lifecycle.
	
	
	
	
	

	3
	Complex material structure and composition
	The complex garment composition comprising of
polymers make such resources extraction difficult
to find ecological substitutes for the garment
production.
	
	
	
	
	

	4
	Weak partnerships and integration between SC partners
	Absence of trust, mutual targets, and fear of losing
competitive advantage perhaps cause SC partners to averse from sustainability programs.
	
	
	
	
	

	5
	Absence of suitable supplier training and reward system
	There is a lack of training and rewards for suppliers to adapt sustainability from the customers.
	
	
	
	
	

	6
	Poor commitment and asymmetric information sharing from buyer/customer
	The absence of knowledge sharing between buyer
and supplier firms, and unfair-trade practices
severely affects dedication levels from the
suppliers.
	
	
	
	
	

	7
	Cost of sustainable raw materials
	The cost of green materials is more than basic
materials and reprocessed raw materials require
high capital investment.
	
	
	
	
	

	8
	Rise in cost of investment
	Transition to a sustainable business model increases the cost of investment
	
	
	
	
	

	9
	Uncertain return on investment
	Lack of information and uncertainty about the
returns from investment in improved sustainability
prevent capital spending.
	
	
	
	
	

	10
	Cost of eco-friendly packaging
	High investment in eco-packaging technology, time to market, and customer critique.
	
	
	
	
	

	11
	Resistance to upskill and knowledge sharing
	Employees apathetic response to change, upscaling, and fear of job loss on sharing information.
	
	
	
	
	

	B12
	Lack of eco-literate and skilled employees
	Implementation of sustainability leads to either
staff training or skilled hiring requiring time and
money investment.
	
	
	
	
	

	13
	Insufficient commitment from top management
	Insufficient support and vigour from top
management on sustainable programs.
	
	
	
	
	

	14
	Hard transition to new business models
	Lack of strategic innovations and decision-making
from management block transition to new business
models.
	
	
	
	
	

	15
	Certifications
	SS operations require regular monitoring of in
house staff and partners through setting up industry and government recognized certifications.
	
	
	
	
	

	16
	Social responsibility
	Additional money, time, and resources are required to be spent to implement ethical and justified norms for employee's benefits and the workplace.
	
	
	
	
	

	17
	Inadequate infrastructure
	Lack of dedicated facilities and infrastructure for
SS applications such as extraction, reusing and
reprocessing of materials and unused fabric.
	
	
	
	
	

	18
	Customer perceptions
	Customers hold back from transitioning to
sustainable clothing that is expensive and
recognizes reprocessed goods as low quality.
	
	
	
	
	

	19
	Limited support from governing authorities
	Even though multiple ecological laws are in place;
inadequate support is observed from the
government for sustainable program implementation.
	
	
	
	
	

	20
	Inadequate awareness
	A lack of awareness of the benefits from SS is
observed from several SC partners.
	
	
	
	
	



If case of any comments or feedback regarding this survey, please let us know by typing in the box below, otherwise please click/tap on the button below to end the survey.
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