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1. Introduction
Since the start of the Anthropocene, human activities have transformed the planet unprecedentedly. While industrialization generated immense wealth for humanity, it is also accountable for major environmental harm (Steffen et al., 2007). This shift brought “sustainability” – once marginal to business – back into focus as a core driver of organizational success and competitiveness (Nawaz & Koç, 2018). With climate change, biodiversity destruction, and resource exhaustion intensifying, a purely profit-driven economy is becoming more problematic, forcing firms to integrate ESG factors into business decisions (Li et al., 2021).
The urgency of this transformation is underscored by stark global data. The United Nations Environment Programme (2023) reports that despite a modest slowdown in global carbon emissions growth to 3% in 2023, a 28% decline by 2030 is needed to meet the 2°C Paris Agreement objective, and a 42% decline for the 1.5°C goal. In addition to climate risk, businesses suffer over $100 billion annually from extreme weather damage, proving the cost of inaction is real (UNEP, 2023). Governments are countering with new legislation: the EU’s Carbon Border Adjustment Mechanism (CBAM) imposes carbon taxes on emission-intensive sectors (European Commission, 2023), and China’s Action Plan on Carbon Peak Before 2030 guides industry transitions via target evaluation (State Council of the People's Republic of China, 2021). All these changes indicate sustainable business practices (e.g., measuring CO₂ emissions, designing for reuse/recycling) are becoming mandatory for firms to avoid risk and ensure competitiveness.
The textile industry is among those facing these demands – and it’s also one of the world’s most environmentally and socially harmful sectors: it contributes roughly a fifth of global water pollution and one tenth of total carbon emissions, with 90 million tons of textile waste produced yearly, most going to landfills (Ellen MacArthur Foundation, 2017). In addition to such environmental damages, the industry's fragmented, globalized supply chain is opaque, making it difficult to address forced labor, child labor, and poor working conditions (China National Textile and Apparel Council, 2025). The Textile and Apparel Enterprises' Social Responsibility Management System CSC9000T (2025 edition) indicates that while an industry-wide social responsibility system is emerging, poor labor practices persist at one-third of supply chain nodes due to small suppliers’ non-compliance (China National Textile and Apparel Council, 2025). Such problems are further complicated by conflicts between sustainability needs and practical limitations: cost, technological gaps, and “greenwashing” dampen substantive change (Niinimäki et al., 2020).
Against this backdrop, Corporate Sustainability Management (CSM) balances economic success with social and ecological responsibility. Drawing from sustainable development theory – “development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (Brundtland & Khalid, 1987) – CSM incorporates circular economy, stakeholder theory, and Triple Bottom Line (TBL) concepts to balance profit, equity, justice, and sustainability (Hammer & Pivo, 2017; Parmar et al., 2010). The circular economy replaces the linear take-make-waste model with reduce, reuse, recycle principles (Korhonen et al., 2018), but its fashion sector application is hindered by dispersed value chains and opacity. For example, China’s 2022 Implementation Opinions for Accelerated Circular Utilization of Waste Textiles notes a 20% textile recycling rate, well short of the 2025 25% target, due to inadequate infrastructure and high costs (National Development and Reform Commission of the People's Republic of China, 2022).
New technology is key to surmounting these obstacles; notably, blockchain can transform supply chains. Its decentralized, immutable ledger offers end-to-end traceability, real-time monitoring, and secured data sharing – addressing opaque sourcing, inefficient resource use, and poor working conditions (China National Textile and Apparel Council, 2025). The China National Textile and Apparel Council’s 2025 Textile Industry DPP White Paper shows blockchain-based digital passports enable full lifecycle tracing from cotton planting to garment recycling, boosting traceability accuracy to 92% and cutting raw material waste by 18% (China National Textile and Apparel Council, 2025). Tracking raw material purchases, manufacturing, and recycling streams will enhance accountability and drive the textile industry’s circular economy shift (Luthra et al., 2022).
The purpose of this paper is to investigate how textile firms’ sustainability management addresses challenges and opportunities posed by environmental change and regulatory shifts. In particular, it explores links between international developments (e.g., climate policies, ESG standards) and corporate sustainable strategies, analyzes state-of-the-art approaches, and suggests blockchain-based solutions. Supported by sustainable development, circular economy, and stakeholder theory, plus industrial case studies, this study aims to contribute to sustainable supply chain literature and offer practical suggestions for companies, consumers, lawmakers, and regulators. 
2. Literature Review
2.1 Sustainable Development
Sustainable development was first explicitly and formally defined in the 1987 book Our Common Future, published by the World Commission on Environment and Development (WCED), where it is defined as “a mode of development which meets the needs of present generations without compromising the ability of future generations to meet their own needs” (Brundtland, 1987). This definition highlights the relationship between our current development actions and future generations' resource demands, departing from previous notions of development as purely short-term profit-making without consideration of the future.
The three pillars of sustainable development are economy, society, and environment. They do not exist separately but interact with each other to achieve sustainable development. Economically, the goal is to design a sound, robust economy that can produce wealth, drive new technologies, and create jobs. However, such development cannot be achieved if it requires exploiting nature and degrading our ecosystems for cost reduction purposes (Hammer & Pivo, 2017). The social pillar emphasizes fair treatment, labor rights, and stakeholder interest alignment (Parmar et al., 2010). The environmental pillar focuses on preserving nature, ensuring that ecosystems are protected, pollution is minimized, irreplaceable resources are conserved, and plant and animal diversity is safeguarded. The biosphere supports all other systems.
Sustainability has evolved beyond an add-on environmental issue and is now central to business operations as well. The importance of sustainability to business can be seen across three dimensions: First, pursuing sustainable development will foster long-term business growth. Businesses pursuing sustainable development can minimize waste and reduce production costs through means such as energy efficiency and circular economy practices. Furthermore, complying with tighter regulations and providing environmentally friendly products that consumers desire will allow such companies to remain competitive in their markets (Nawaz & Koç, 2018). Second, sustainable business also requires companies to assume social responsibility, including paying fair wages to their employees, abandoning all forms of worker abuse, and committing to supporting the development of local communities. All these activities help create a positive image for an organization and gain the trust and goodwill of society (Parmar et al., 2010). Finally, companies focusing on sustainable development can help reduce their environmental risks. With global warming intensifying worldwide, natural disasters are causing companies losses of over 100 billion US dollars annually (UNEP, 2023). Sustainable development allows businesses to measure their carbon footprint, comply with regulations such as CBAM, and avoid penalties for not meeting regulatory requirements (European Commission, 2023).
2.2 Corporate Sustainability and Corporate Sustainability Management
As environmental pressure continues to intensify globally, the ESG framework has become increasingly detailed. Sustainable development is no longer merely an "extra responsibility" for enterprises; today, it has become a key component of their long-term strategies – this directly relates to whether enterprises can continue to operate and create value (Li et al., 2021; Nawaz & Koç, 2018). The past business model that only pursued maximum profit is no longer sufficient to meet the demand for a more environmentally friendly direction. This is why enterprises must integrate the three pillars of sustainable development into every aspect of their operations and planning – and this is precisely the core of corporate sustainability.
Corporate sustainability is defined as “a company’s philosophy and practice of integrating environmental responsibility, social responsibility, and economic benefits. This demands that companies make a profit while minimizing their harm to the natural world, protecting the legitimate rights and interests of stakeholders, and finally achieving long-term stable development” (Dyllick & Hockerts, 2002). In the textile industry, this translates into actions like encouraging the reuse of discarded textiles or minimizing energy use during production through technological development. For example, the textile industry in some countries has achieved a more than 60% decrease in energy consumption per unit of output as well as an annual increase of more than 10% in the recycling rate of waste textiles based on intelligent sorting and chemical regeneration technology – these are typical achievements of corporate sustainability (Farrukh & Sajjad, 2024).
Corporate Sustainability Management is the concrete action system for implementing this concept, including several links such as strategic planning, process optimization, and performance evaluation. Its ultimate objective is to balance “the triple bottom line” of profit, planet, and people, and ensure that companies' activities are consistent with the intrinsic needs of sustainable development (OECD, 2024). In practice, this means things like setting targets to recycle textile waste or introducing green production technology. For example, some European and American textile companies have established a “recycling-regeneration-production” looped supply chain, promoting the professionalization and large-scale use of waste textiles – this represents a concrete implementation of corporate sustainability management (de Oliveira Neto et al., 2022).
The adoption of sustainability management by enterprises is driven by both external and internal factors. Externally, nations around the world have long imposed rigorous environmental and social responsibility standards. For example, the EU’s Circular Economy Action Plan explicitly states that by 2030, the landfill volume of textile industry waste will need to drop by 50% and the utilization ratio of recycled fibers will have to increase to 30% (Andrews et al., 2018); some Asian countries have also legislated to force enterprises to disclose product carbon footprints, and non-compliant enterprises are restricted from market access. Policy pressure forces enterprises to integrate sustainable management into their core strategy.
Another important factor driving sustainability management in firms is market demand. Consumers' appetite for green products has been growing, and investors tend to select companies that perform well in terms of ESG. Enterprises with sustainable development capabilities can help build a differentiated brand identity and enjoy greater market premiums and investment preference (Kolk, 2016). In the textile sector, for instance, some foreign brands adopt AI technology to assess clothing recyclability and gain consumers' confidence by revealing the product's full-life-cycle environmental information – this reflects behavior driven by market demands (Giri et al., 2025).
Cost reduction and efficiency improvement are not only external driving forces but also internal motivations for enterprises. Corporate sustainable development management helps optimize resources and reduce the consumption of energy and raw materials. For example, textile companies use chemical recycling technology to process waste polyester-cotton blended products, which not only reduces the cost of waste disposal but also obtains recycled raw materials, realizing “turning waste into treasure” (de Souza Costa et al., 2021); Certain companies process over 50,000 tons of end-of-life clothing each year and cut down on the use of new inputs by reusing them in a closed-loop manner, ultimately achieving a win-win situation for the economy and the environment (Porter & Kramer, 2011).
Achieving corporate sustainability management requires multi-dimensional collaborative promotion. Firstly, enterprises should incorporate sustainable development goals into their articles of association, formulate clear quantitative indicators such as carbon emission reduction and resource recycling rates, and tie indicator attainment to managerial performance evaluation (Eccles et al., 2014). For example, multinational textile companies set specific goals like the percentage of waste textile recycling or the proportion of recycled fibers used based on Circular Economy Evaluation Criteria, ensuring that policies are in line with a global sustainable development orientation (Camacho-Otero et al., 2018). Second, companies must increase R&D spending on green technologies, such as adopting chemical recycling technology to separate polyester and cotton fibers, solving the problems of low efficiency and low product added value in traditional physical recycling. Some technology companies have mastered chemical recycling technology for multi-category blended fabrics, realizing a “textile-to-textile” closed loop for waste clothes and reducing the negative environmental impacts at the root of product manufacturing (Gao et al., 2025). Third, cooperation mechanisms should be established with suppliers, retailers, communities, etc. For example, textile enterprises collaborate with recycling institutions to build a recycling network for waste textiles and set up recycling points in cooperation with communities; industry associations have joined hands with brands, manufacturers, and technical service providers to promote the implementation of Digital Product Passports, achieving information sharing across the entire industrial chain and enhancing corporate social recognition (Rowley, 1997; de Jesus & Mendonça, 2018).
2.3 Circular Economy
2.3.1 Circular Economy
As an effective resource utilization model, the circular economy is one of the important ways enterprises can realize sustainable development management. Through the “reduce, reuse, and recycle” loop, it helps companies reduce resource dependence and minimize waste emissions. For example, the global fashion industry can achieve over 20 million tons of fibers recovered and reused per year by 2024 through textile recycling, ultimately enabling enterprises to achieve their sustainable development goals (Anderson-Seminario & Alvarez-Risco, 2022).
The circular economy is a new economic development pattern that opposes the traditional linear economic model of “extraction - production - consumption - disposal”. It takes “reduce, reuse, and recycle” as its core idea and optimizes resource use efficiency as well as reduces waste production by constructing a closed loop throughout the entire product lifecycle (Geissdoerfer et al., 2017). Relevant research also defines it as “an economic growth mode conforming to the concept of sustainable development, and an essential transformation of the conventional growth model of ‘mass production, mass consumption, and mass waste’”. This definition plays a pivotal role in the textile industry – more than 100 million tons of textile waste are produced around the world every year. The circular economy has thus become a key way to solve resource wastage and environmental pollution (Bocken et al., 2016; Farrukh & Sajjad, 2024).
In the textile sector, the circular economy is reflected in specific practices such as reuse/recycling/reprocessing of textile wastes, reuse of process materials, and modular design to facilitate product maintenance and disassembly. Ekanem (2025) adds that closed-loop systems reduce textile waste by 32% while lowering raw material costs, reuse of materials generated during the production process, and modular design to facilitate product maintenance and disassembly. For example, some research institutions use AI-driven intelligent sorting technology combined with chemical degradation processes to separate waste clothing into pure fiber raw materials; some companies have recycled more than 400,000 tonnes of second-hand clothes in total – these are typical examples of how the circular economy can be applied to the fashion sector (Giri et al., 2025).
2.3.2 Features of Circular Economy
There are three main features defining a circular economy in contrast to the current economic system. One is material cycles: a circular economy breaks with the linear 'take-make-dispose' pattern of material use by turning waste into feedstock for new products. This rule is instantiated in the textile industry where textile waste (after intelligent sorting and chemical or physical processing) is processed back into recycled fiber that re-enters the production cycle – a strategy which has resulted in the global textile industry’s use of recycled fibers rising to more than 20 million tons by 2024, a physical manifestation of the material cycle (Geng & Doberstein, 2008; de Oliveira Neto et al., 2022). The second is a life cycle value orientation that focuses on full-life-cycle value management of products across the entire range of activities from design, production, consumption to recycling, including incorporating recyclability in product design and maximizing the economic and environmental value of products through longer usage periods and higher reuse levels (Bocken et al., 2016). This is reflected, for instance, by the digitized tracing system of the textile industry running across the “design-production-circulation-consumption-recycling” chain, recording information such as product carbon footprint, process technology, and transportation path to provide a data basis for full-life-cycle management (Gao et al., 2025). The third key feature is systematic and cooperative development, because implementing the circular economy requires cooperation among all links in the industrial chain and participation from many stakeholders such as governments, enterprises, and consumers: governments could impose recycling subsidy policies and develop specific circular economy plans; enterprises may develop recycling systems to advance the professionalization of waste textile utilization; and consumers can participate in the recycling of waste products – all actors collaborate to promote circular economy development (Camacho-Otero et al., 2018). Such collective synergism also exists in the textile sector – at the International Textile Circular Economy Forum, for example, companies and universities have jointly demonstrated new technologies like enzymatic regeneration and bio-based fibers, evidencing the demonstrable impact of systematic multi-stakeholder participation (Andrews et al., 2018).
2.3.3 Relationship between Circular Economy and Sustainable Development
The circular economy is an important practical carrier for achieving sustainable development, and the two are interdependent and mutually reinforcing:
2.3.3.1 Circular Economy Supports the Environmental Dimension of Sustainable Development
The circular economy reduces ecological and environmental pressure by decreasing the use of virgin resources and waste emissions. Data shows that replacing virgin polyester fiber with recycled fibers can reduce carbon emissions by approximately 70% in the textile industry; the textile industry accounts for 1.2% of global total carbon emissions, and the circular economy can reduce this proportion through the recycling of waste textiles (Ellen MacArthur Foundation, 2017; Farrukh & Sajjad, 2024). For instance, some technological companies advocate for the green and low-carbon development of the textile industry from the source through full fiber component recovery and regeneration, directly contributing to the environmental goals of sustainable development (de Souza Costa et al., 2021).
2.3.3.2 Circular Economy Promotes the Economic Dimension of Sustainable Development
The circular economy has generated new business models and economic growth points (e.g., product rental, second-hand apparel collection and resale). These models not only lower enterprises’ raw material costs but also create new jobs – maintenance work constitutes 46% of circular economy employment – and the total output value of the world’s resource recycling industry exceeded 2 trillion U.S. dollars in 2024, driving economic transformation toward a high-quality and sustainable direction (Anderson-Seminario & Alvarez-Risco, 2022; Giri et al., 2025). Some textile firms have even been able to reduce raw material costs and create a new stream of income through their 30,000-ton per year capacity recycling projects, which reflect the economic value of the circular economy (Murray et al., 2017).
2.3.3.3 Circular Economy Contributes to the Social Dimension of Sustainable Development
The growth of the circular economy will enhance the transparency and ethics of the supply chain as well as create inclusive jobs. For instance, constructing a waste textile recycling system can mitigate environmental pollution generated from landfilling and incineration, improving the living environment of community dwellers; the circular economy can also offer job opportunities to informal workers – though these workers face issues like low income and lack of social security, the circular economy supports social equality through employment creation (Kirchherr et al., 2017; de Jesus & Mendonça, 2018). Additionally, a digital provenance system for textiles enhances supply chain visibility and prevents sweatshops, further fulfilling the social dimension requirements of sustainable development (Gao et al., 2025).
3. Case Study of Circular Economy Application to Corporate Sustainable Management
3.1 Introduction to SHEIN
SHEIN is one of the world’s biggest fast fashion retailers, selling mainly affordable trendy clothes and lifestyle products worldwide (SHEIN, 2025). Recently, however, the brand has been facing an onslaught of criticism over its sustainability practices. This criticism stems from the intrinsic environmental downsides of the fast fashion business model as well as the increasing environmental impact brought about by the continuous growth in the scale of the enterprise’s operations (Jessen, 2025; Niinimäki, Pylkkänen, & Kaski, 2020).
3.2 SHEIN's Environmental Impact Analysis
3.2.1 Major Sources of Emissions
3.2.1.1 Supply Chain
The supply chain is also one of the major sources of SHEIN’s GHG emissions. According to the enterprise’s 2024 report, its total greenhouse gas emissions reached 26,201,440 tonnes of CO₂e, with Scope 3 emissions increasing by 23.1% year-on-year (SHEIN, 2025). Scope 3 emissions mainly include emissions from all links in the upstream and downstream of the supply chain, which usually account for more than 80% of total enterprise emissions in the textile industry (Luthra et al., 2022). The composition ratio of raw materials used by SHEIN has changed greatly: the proportion of polyester fiber products in the product mix increased from 75.7% in 2023 to 81.5% in 2024 (SHEIN, 2025). Polyester fiber production, manufacture, and processing are highly energy-intensive processes with far higher carbon emissions compared to natural fibers such as cotton (Farrukh & Sajjad, 2024). Moreover, the decentralized nature of SHEIN’s supply chain inhibits its ability to set uniform emission reduction standards across all its suppliers (Jessen, 2025).
3.2.1.2 Transportation
Transportation is another major source of emissions for SHEIN. In recent years, the company’s logistics chain has been highly dependent on diesel trucks to transfer goods between warehouses or deliver them to customers – a mode of transportation that generates substantial CO₂ emissions (SHEIN, 2025). Data from 2024 shows that emissions from fuels and energy purchased by the company (excluding Scope 1 and Scope 2) have increased by 106%, while energy consumption related to SHEIN product usage has also risen rapidly, up by 107.6% (SHEIN, 2025). Much of this is due to transporting goods over long distances and shipping them globally (Jessen, 2025). International transport is one of the largest emission hotspots in international fashion brands’ supply chains, where ocean and air transport constitute a very large share of their total transport-related GHG footprint (Camacho-Otero et al., 2018).
3.3 Analysis of SHEIN's Sustainable Management Measures
3.3.1 Major Measures Implemented
3.3.1.1 EvoluSHEIN Product Line
The EvoluSHEIN product series is one of the main projects through which SHEIN attempts to implement the concept of the circular economy; its advertising emphasizes the use of "green fibers" as well as circular design concepts (AGCM, 2025). However, the promotion of this product line lacks transparency: the company itself has not explained exactly how the purported green fibers are environmentally beneficial, and this product range does not constitute a substantial portion of SHEIN's total production, making it difficult for it to play a significant role in emission reduction and waste reduction (AGCM, 2025). Niche sustainable product lines are very common in the fast fashion sector, but due to their small scale, they are generally unable to offset the industry’s overall environmental footprint (Bocken et al., 2016).
3.3.1.2 Energy Conservation and Emission Reduction in Operations
SHEIN has set a target to source 100% of the energy required for its self-operated business operations from renewable resources by 2030. In 2024, 76% of the electricity purchased for the enterprise's self-operated business came from renewable energy sources (SHEIN, 2025). At the same time, the company has expedited the installation of solar power and currently has about 114 MW of solar capacity either in place or under construction across 114 supplier facilities (SHEIN, 2025). SHEIN has also installed smart power grids at its Foshan warehouse to improve energy efficiency and reduce waste, along with energy-efficient air conditioning, optimized lighting, and more efficient air handling units – these measures have resulted in an annual electricity savings rate of 5.5% for the warehouse (SHEIN, 2025).
3.3.1.3 Logistics Electrification and Waste Management
SHEIN has also collaborated with logistics providers to develop a special-purpose 9.6-meter electric vehicle for the company’s use and expects to have over 130 of them operating in its Chinese operations by 2025 – this would save about 9,700 tonnes of CO₂e per annum (SHEIN, 2025). In terms of waste management, SHEIN has fully implemented standardized recycling management measures in 33 self-operated warehouses in China as well as in the Central America and Caribbean region, achieving an overall recycling rate of 95% (SHEIN, 2025). Additionally, the brand has launched the SHEIN Exchange peer-to-peer resale platform to encourage consumers to participate in circular consumption (SHEIN, 2025).
3.3.2 Major Challenges in Sustainable Management
3.3.2.1 Difficulties in Supplier Management
SHEIN’s supply chain is composed of numerous suppliers with varying levels of sustainability awareness and technological capacity, complicating the company’s efforts to enforce strict emission reductions and environmental protections across its entire supply chain (Jessen, 2025). Due to the lack of a clear monitoring and tracking mechanism, SHEIN cannot accurately assess the environmental performance of upstream suppliers, thus failing to adequately control Scope 3 emissions (AGCM, 2025). Supply chain fragmentation is a common barrier to sustainable management in the textile sector, particularly for companies with extensive and geographically dispersed supply bases (China National Textile and Apparel Council, 2025).
3.3.2.2 Challenges in Transportation Emission Control
SHEIN’s global business layout requires support from a large-scale transportation system. The long-distance transportation of products and reliance on traditional fuel vehicles make it difficult to effectively control transportation emissions (SHEIN, 2025). While the company is promoting logistics electrification in China, this model has not yet been scaled up globally. In regions with underdeveloped new energy infrastructure, the promotion of electric delivery trucks also faces several hurdles (Jessen, 2025).
3.3.2.3 Contradiction Between Business Model and Circular Economy
SHEIN’s core business model is fast fashion, which is characterized by high production volume, short turnover cycles, and low price points. This is inherently contradictory to the “reduce, reuse, recycle” principles of the circular economy (Jessen, 2025). The continuous launch of new products generates a large amount of textile waste, and the generally low recycling rate of waste textiles across the industry undermines the efficacy of SHEIN’s circular economy efforts (SHEIN, 2025).
3.4 Analysis of the Failure of SHEIN's Sustainable Management Disclosure
3.4.1 Background of Failure: Greenwashing Accusation
In 2025, the Italian Competition Authority (AGCM) imposed a fine of 1 million euros (approximately $1.16 million) on SHEIN for making misleading environmental claims in its marketing activities (AGCM, 2025). In this case, the regulator investigated the “SHEINTHEKNOW”, “EvoluSHEIN” and “Social Responsibility” sections of SHEIN’s official website and ultimately concluded that the content in those sections constituted greenwashing (AGCM, 2025).
3.4.2 Reasons for the Greenwashing Accusation
3.4.2.1 Lack of Supplier Transparency
SHEIN does not provide specific details about its suppliers nor any evidence of its vendors’ sustainability performance; SHEIN’s assertions regarding supply chain emission reductions are therefore unverifiable, leaving stakeholders in the dark as to whether its suppliers are actually shifting toward more sustainable modes of production (AGCM, 2025). Thus, SHEIN’s commitment to sustainable development is not convincing enough (Jessen, 2025). The importance of this has been highlighted by international sustainability standards, e.g., UN/CEFACT (United Nations Centre for Trade Facilitation and Electronic Business) Recommendation No. 49, which states that supply chain transparency is a necessary condition for any valid environmental claim, as it helps ensure the credibility of sustainability reporting and allows interested parties to audit activities along the value chain (United Nations Economic Commission for Europe [UNECE], 2025).
3.4.2.2 Misleading Promotion of Circular Products
For example, in advertising for its EvoluSHEIN products, SHEIN uses terms like "green fibers" but does not specifically state what environmental benefits make those fibers preferable (AGCM, 2025). In this regard, SHEIN failed to disclose that this product line accounts for only a small part of its total production, making it easy for consumers to be misled into thinking that the majority of the company’s goods are environmentally friendly (AGCM, 2025). Regulators also found that the company’s claim that the EvoluSHEIN line of products is “recyclable” was inaccurate (AGCM, 2025).
3.4.2.3 Inconsistency Between Emission Reduction Targets and Actual Performance
Although SHEIN has indicated that it aims to cut its GHG emissions by 25% by 2030 and reach carbon neutrality by 2050 (SHEIN, 2025), the firm's own emission data tells a different story: its total emissions rose by 23.1% from the base year (2023) to 2024 (SHEIN, 2025). This vast gap between emission reduction commitments and reality has made SHEIN’s environmental goals mere slogans and raised regulators’ suspicions about its greenwashing practices (AGCM, 2025).
3.5 Case Core Problem Refinement
Through a comprehensive analysis of SHEIN's sustainable management practices, we can identify the core contradiction faced by fast-fashion enterprises against the backdrop of large-scale supply chains: when an enterprise cooperates with many geographically dispersed suppliers, how can it effectively control the suppliers' sustainability performance? Its essence is the difficulty in achieving transparency of suppliers' environmental information.
This problem is not unique to SHEIN but a systematic issue commonly faced by large-scale textile brands. Due to the multi-level structure of the textile supply chain (from raw material procurement to OEM manufacturing), the transmission of environmental responsibility is hindered. Approximately one-third of all supply chain links do not meet common environmental and social responsibility benchmarks because many small and midsize vendors lack the resources for effective compliance programs (China National Textile and Apparel Council, 2025). For fast fashion brands dealing with massive numbers of suppliers, this fragmentation further amplifies management challenges – there is great variance among suppliers in terms of environmental protection investment, emission data collection and statistics, and compliance process execution, while conventional management models lack effective means to track environmental information across the entire chain (Luthra et al., 2022).
In terms of fundamental requirements for information disclosure, stakeholders demand verified end-to-end supply chain environmental data rather than generic commitments. Research indicates that only 35% of clothing manufacturers are able to provide limited data about their suppliers' sustainability performance, while less than 10% of enterprises truly achieve full-process transparency (Farrukh & Sajjad, 2024). This status quo is in sharp contrast to current and emerging global ESG regulations that explicitly require companies to be able to trace emissions across their value chains – for example, forcing brands to address the problem of supplier information opacity (European Commission, 2023).
SHEIN’s case also highlights the urgency of this issue: SHEIN’s Scope 3 emissions account for a large and growing share, rooted in its lack of accurate understanding of crucial environmental data such as suppliers’ production energy usage and waste management (SHEIN, 2025). This situation not only makes it difficult to achieve emission reduction targets but also leads to greenwashing accusations – when companies cannot verify that their suppliers are actually acting sustainably, their sustainability claims are inherently not credible (AGCM, 2025). As researchers like Camacho-Otero et al. (2018) have pointed out, supply chain transparency is a prerequisite for implementing the circular economy. In the absence of a transparency mechanism, core concepts such as closed-loop resource flow and full-life-cycle management will remain empty talk.
Therefore, how to establish an efficient supplier environmental information transparency system to realize the sustainability control of scattered suppliers has become the core crux for SHEIN and similar fast-fashion enterprises to promote sustainable management, as well as a key breakthrough for the textile industry to achieve green transformation.
4. Innovative Solutions to the Challenges of Corporate Sustainability Management in the Textile Industry
In this age of climate change and corporate social responsibility (CSR), the ability to solve sustainable resource planning problems has become vital for the fashion industry. Blockchain technology, with its decentralized nature, immutability, and real-time traceability, provides new ways to improve supply chain transparency, enable the circular economy, and support workers' rights (Gao et al., 2025). In this section, we explain how to leverage blockchain in textile sustainability governance, first through a few use cases and examples, then via its cost-benefit analysis, and finally by discussing implementation issues.
4.1 What is Blockchain?
Blockchain is a type of decentralized distributed ledger technology that records transaction information across many different computers (nodes) in a network. Each block contains transaction data and is linked to the previous block using a hash function, creating a tamper-proof linked list of data (Alves et al., 2021). It requires no central authority, and nobody can alter data after it has been added to the chain.
4.1.1 Core Features of Blockchain
Blockchain features open transparency, with time-stamped, traceable ledger entries for all network participants. It also has immutability: due to cryptographic hashing and distributed storage, once data is added to the blockchain, it cannot be edited, ensuring the authenticity of sustainability-related data such as carbon emissions and labor standards compliance (Paliwal et al., 2020; Tabassum et al., 2025). Additionally, it possesses features of decentralization and trustworthiness: all information is distributed among various nodes such that no single organization holds complete authority over the entire system, reducing reliance on intermediaries and building confidence among supply chain actors through digital verification rather than manual checks (Luthra et al., 2022). It also enables smart contract automation: self-executing smart contracts can be programmed to automatically execute a payment or trigger an alert when specific conditions are met, such as certifying suppliers for their environmental practices (Rowley, 1997).
4.1.2 Application Pathways in the Textile Industry
The integration of blockchain into the current textile industry can be achieved in three ways: first, by assigning unique digital identifiers (such as barcodes or radio-frequency identification (RFID) tags) to raw materials, semi-finished products, and finished goods, linking physical products to blockchain-based information records; second, by granting role-based access rights to suppliers, manufacturers, brands, regulators, and customers, allowing each party to view or modify relevant data without exposing confidential details; and third, by integrating blockchain with IoT for real-time data collection, artificial intelligence for data analysis, and Digital Product Passports for standardized data disclosure (China National Textile and Apparel Council, 2025; Farrukh & Sajjad, 2024; White Paper on Textile Industry Digital Product Passport (DPP), n.d.).
4.1.3 Advantages of Blockchain for Textile Sustainability Management
Blockchain offers several benefits to support sustainable textile supply chain management: it addresses the core problem of supplier environmental information opacity encountered in the SHEIN case, enabling verifiable traceability of Scope 3 emissions and other production practices; it optimizes the sorting and recycling of waste textiles through information on their material composition and lifecycle, in line with the "reduce, reuse, recycle" principles; it enables automatic collection of data required for ESG reporting and regulatory requirements such as the EU CBAM, reducing the documentation workload associated with manual data collection; and it provides customers and investors with objective evidence for sustainability claims, reducing the risk of greenwashing as seen in the SHEIN case (Ellen MacArthur Foundation, 2017; European Commission, 2023; Luthra et al., 2022; AGCM, 2025).
4.1.4 Potential Limitations of Blockchain
Blockchain faces drawbacks including legacy system interoperability issues, high SME adoption costs, public chain scalability limits, GDPR compliance risks, and lack of global standards (Alves et al., 2021; de Oliveira Neto et al., 2022)
4.2 Enhancing Supply Chain Transparency and Traceability
The lack of transparency along the traditional textile value chain is a major obstacle to sustainable supply chain management, leading to issues such as unethical raw material sourcing, non-compliant production processes, and inaccurate carbon footprint accounting (Alves et al., 2021). Blockchain addresses these problems by creating an incorruptible distributed ledger that records every individual transaction and process throughout the supply chain, from raw material sourcing through production and distribution to final customer consumption.
4.2.1 Full-Lifecycle Data Recording
Blockchain enables end-to-end traceability of textile products (e.g., cotton fiber or recycled polyester) by assigning a unique digital ID at the source. Each subsequent step – spinning, dyeing, weaving, and assembly – is documented sequentially on the blockchain, allowing brands, consumers, or regulators to verify online whether the origin of raw materials, production standards, and degree of environmental compliance are genuine (de Souza Costa et al., 2021). For example, the Textile Industry Digital Product Passport utilizes blockchain technology to document information from cotton farming to clothing recycling, increasing traceability accuracy to 92% (China National Textile and Apparel Council, 2025). Blockchain Council (2025) notes that EU fashion brands using this model have achieved 95% consumer trust in sustainability claims.
4.2.2 IoT-Integrated Real-Time Monitoring
Combining blockchain technology with IoT devices (smart sensors, energy meters) enables real-time production monitoring. For instance, in dyeing processes, sensors can capture live information about water consumption, chemicals used, or wastewater effluent, which is automatically uploaded to the blockchain. If any data deviates from preset environmental norms, the system generates real-time notifications, allowing companies to immediately correct non-compliant actions and minimize pollution (Randjbaran et al., 2025). This directly addresses the supplier governance issue observed in the SHEIN case, where fragmented oversight left some emissions unsupervised.
4.2.3 Reducing Overproduction and Resource Waste
Tracking raw material flows and inventory levels via blockchain allows clothing companies to make better production decisions, avoiding excessive procurement of inputs or overproduction of outputs. This not only reduces inventory holding costs but also minimizes resource waste from unsold products, aligning with the “reduce” principle of the circular economy (de Oliveira Neto et al., 2022). For fast-fashion brands like SHEIN, this could mitigate the environmental impact of their high-volume, rapid-turnover production models.
4.3 Facilitating the Implementation of Circular Economy Practices
The circular economy is a core strategy for textile sustainability management, but its development is hindered by difficulties in tracking recycled materials and closing the product lifecycle loop (Farrukh & Sajjad, 2024). Blockchain technology provides the technical support needed to build a closed-loop recycling system for textile products.
4.3.1 Traceability of Recycled Material Streams
Blockchain tracks the entire lifecycle of textile products, including consumer use and end-of-life (EoL) recycling. When consumers return old garments to brands or recycling centers, scanning the product’s QR code accesses the product’s ledger entry, which includes fiber content, manufacturing practices, and usage history. This helps recycling companies accurately sort and process waste textiles, improving the efficiency and quality of recycled fiber production (Camacho-Otero et al., 2018). The total volume of recycled resources can be calculated using the formula R=∑(Pi​×Ci​×Ri​), where R is the total volume of recycled resources, Pi​ is the number of products at stage i, Ci​ is the proportion of recyclable components in products at stage i, and Ri​ is the recycling rate of products at stage i. This ensures complete traceability of all products entering the recycling cycle and prevents losses in the recyclable resource stream (Ellen MacArthur Foundation, 2017).
4.3.2 Support for Brand Recycling Programs
Many international textile brands have integrated blockchain into their garment take-back initiatives: for instance, H&M and Levi’s use blockchain to track the recycling status, processing path, and reuse destination of each returned garment, ensuring that old clothes are converted into recycled fibers rather than being landfilled or incinerated, thus advancing the "textile-to-textile" closed loop (Farrukh & Sajjad, 2024). Such a system would allow SHEIN to leverage verifiable recycling data to support the effectiveness of its SHEIN Exchange resale marketplace, addressing criticism that it lacks a focus on the circular economy.
4.3.3 Enabling Modular Design and Maintenance
Blockchain can further enable circular economy practices beyond recycling, such as supporting modular product design. By recording component-level data (e.g., materials used, compatible modules, repair history) on the blockchain, brands can design products that are easy to disassemble and maintain, extending product lifespans and minimizing waste. This complements recycling efforts to create a comprehensive circular system (Bocken et al., 2016).
4.4 Safeguarding Labor Rights and Promoting Ethical Sourcing
Labor rights abuses such as child labor and unfair wage conditions in textile manufacturing stem largely from insufficient oversight of upstream suppliers (Kirchherr et al., 2017). When paired with smart contracts, blockchain can be used as a mechanism to enforce labor standards.
4.4.1 Smart Contract-Driven Labor Standard Enforcement
Smart contracts are self-executing code embedded in the blockchain, with pre-agreed terms between parties. In textile supply chains, these contracts can incorporate labor conditions such as minimum wage requirements, maximum working hour limits, or prohibitions against child labor. Payments are automatically processed only if suppliers comply with these requirements, as verified by on-site inspection data uploaded to the blockchain, avoiding the risk of human tampering and incentivizing suppliers to maintain ethical labor standards (Rowley, 1997). This remedies the supply chain accountability gap highlighted in the SHEIN case. Common Objective (2025) confirms that DPP-enabled transparency reduces unethical labor practices by 47% in textile supply chains.
4.4.2 Raw Material Sourcing Verification
Blockchain enables tracing of key raw materials like cotton or wool back to their origin, ensuring legal sourcing and eliminating forced labor. For example, India's Sulochana Cotton Spinning Mills uses blockchain to track the process from recycled PET bottles to regenerated polyester fibers, verifying that at least 90% of its raw materials are responsibly sourced (Gao, Liang & Zhao, 2025). This not only meets certain social responsibility certification requirements but also builds consumer trust in the product.
4.4.3 Stakeholder Oversight and Accountability
Blockchain enables multi-stakeholder oversight of labor practices by granting access to third-party auditors, non-governmental organizations (NGOs), and regulators in addition to brands. This shared ledger system reduces reliance on brand-conducted supplier audits, which are often criticized for potential conflicts of interest. This is particularly important for fast fashion brands with many suppliers, as it helps maintain uniform labor conditions among geographically dispersed partners (China National Textile and Apparel Council, 2025).
4.5 Economic Benefits of Blockchain Implementation
The application of blockchain to textile sustainability management has real monetary value for companies, in addition to ecological and societal benefits (Porter & Kramer, 2019).
4.5.1 Cost Reduction and Efficiency Improvement
Textile industry reports show that with the implementation of blockchain, textile manufacturers can achieve 20-30% cost savings within the first two years, through reductions in four main categories... Oxera (2025) verifies that DPP cuts EU textile firms’ compliance costs by 15% annually, alongside broader savings from four key areas: 25% from resource optimization (raw materials, energy, water), 20% from waste reduction (e.g., less textile waste or inventory backlog), 20% from supply chain efficiency gains (e.g., reduced paperwork or intermediary costs), and 15% from lower regulatory compliance costs (e.g., simplified carbon footprint accounting and ESG reporting) (de Souza Costa et al., 2021).
4.5.2 Case Evidence of Economic Benefits
There is concrete case evidence of these economic benefits: Lenzing Group – the leading producer of TENCEL™ fiber – used blockchain to track its production and supply chain processes, reducing resource waste, improving brand reputation, and achieving significant cost savings; Sulochana Cotton Spinning Mills experienced approximately 25% reductions in energy and water consumption and 27% in polyester waste after deploying blockchain, demonstrating the technology’s economic feasibility; and the APEC ESG Supply Chain Transparency Project applied blockchain technology combined with GS1 standards to streamline cross-border trade, reducing compliance costs for participating textile enterprises by 18% (Ahmed & McCarthy, 2021; Gao et al., 2025; White Paper on Textile Industry Digital Product Passport (DPP), n.d.). Blockchain-based transparency enhances brand differentiation in an increasingly sustainability-conscious market, as buyers are willing to pay 10–20% premium prices for products with verified ethical and environmental credentials. This can also assist brands like SHEIN in regaining consumer confidence after greenwashing accusations by providing proven evidence of their sustainability progress (Farrukh & Sajjad, 2024).
4.6 Challenges in Blockchain Implementation
However, there are still several obstacles that must be overcome before the widespread application of blockchain in textile supply chains (Camacho-Otero et al., 2018).
4.6.1 Technical Scalability Issues
Transaction rates and validation fees on public blockchains such as Ethereum are too high to support large-scale transactions, making them ill-suited for handling the enormous amount of information exchanged in global supply chains. While private/consortium blockchains offer better scalability, they require cooperation among industry participants to establish governance mechanisms (Tabassum et al., 2025).
4.6.2 High Initial Investment Costs
Blockchain requires substantial initial investment in equipment, software, and personnel training, which represents a significant financial burden for small and medium-sized textile enterprises (SMEs) with limited budgets. Awino (2025) finds that 70% of African textile SMEs cite this as a key barrier to green tech adoption. Since SMEs account for more than 80% of all textile supply chain partners, their exclusion limits the overall impact of the technology (Farrukh & Sajjad, 2024).
4.6.3 Data Privacy and Regulatory Compliance Risks
Blockchain's transparency conflicts with data privacy laws like the EU's GDPR, which restricts the sharing of sensitive business and personal information. Additionally, there are currently no global regulatory guidelines for blockchain use in the fashion industry, creating legal uncertainties for cross-border operations (de Oliveira Neto et al., 2022).
4.6.4 Cultural and Organizational Resistance
Conventional textile firms (especially those in developing nations) are often unaware or uninformed about blockchain technology. Employee and management resistance to technological change slows adoption, as does the need to align processes across multi-tiered supply chains (Camacho-Otero et al., 2018).
4.6.5 Interoperability with Existing Systems
Most clothing companies use legacy systems for inventory management and supply chain tracking. Integrating these systems with blockchain requires custom development and data standardization, increasing implementation complexity and costs (Paliwal et al., 2020).
4.7 Mitigation Strategies for Implementation Challenges
Overcoming these barriers will require a multi-stakeholder effort: trade groups like the China National Textile and Apparel Council could spearhead the creation of consortium blockchains to share infrastructure expenses and develop common standards; governments can subsidize SMEs’ adoption of blockchain technology or include blockchain-based traceability in sustainability incentive programs (e.g., tax reductions for green companies) to lower financial barriers; industry groups and technology vendors should provide training to improve the digital literacy of supply chain members, focusing on practical blockchain applications; enterprises may start by using the technology in one or more high-priority use cases (e.g., raw material traceability) and later extend it to other phases of the supply chain; privacy-preserving solutions like federated learning (FL) can be integrated with blockchain to protect sensitive information while maintaining transparency for authorized stakeholders (China National Textile and Apparel Council, 2025; Luthra et al., 2022; National Development and Reform Commission of the People's Republic of China, 2022; White Paper on Textile Industry Digital Product Passport (DPP), n.d.)..
5.Conclusion
For the textile industry, CSM has evolved into a strategic imperative amid rising environmental pressure and ESG requirements, not merely an ethical consideration. This paper examines CSM challenges and innovative pathways in the textile industry using sustainable development, circular economy, and stakeholder theory – with empirical evidence from the SHEIN case and blockchain applications – to establish a scientifically grounded research framework.
The textile industry’s inherent traits (water-intensive, polluting, dispersed global value chain) mean achieving sustainability is difficult and gradual. Guided by sustainable development’s three pillars – economic viability, social equity, environmental protection – textile firms balance profit with social and environmental obligations (Brundtland, 1987). The circular economy offers an alternative to the linear “take-make-dispose” model via its “reduce, reuse, recycle” principles. A European Commission Environment (2025) report shows 10% textile-to-textile recycling cuts annual CO₂ emissions by 440,000 tonnes and saves 8.8 billion cubic meters of water. Yet systemic barriers – low end-of-life clothing recycling rates, fragmented supply chain governance, poor information transparency – slow circularity progress. In low- and middle-income countries, the conflict between resource-intensive production and limited technological capacity is a major obstacle (Hossain, 2025).
The SHEIN case reveals core sustainable management challenges for fast fashion brands. Its fragmented supply chain hinders upstream supplier oversight, causing rising Scope 3 emissions and unmet reduction commitments (SHEIN, 2025). Coupled with a lack of data to support sustainable product lines, the contradiction between its fast-fashion model and circular economy values led to greenwashing accusations (AGCM, 2025). The key issue is poor supplier sustainability data transparency, which impedes circular practices, undermines trust in environmental claims, and erodes stakeholder confidence (China National Textile and Apparel Council, 2025).
These challenges can be addressed by blockchain technology, which has significant potential to transform industry practices. Its core characteristics – decentralization, immutability, real-time traceability – enable end-to-end product tracking from raw material procurement to recycling (Alves et al., 2021). Recent research notes blockchain resolves resource waste and labor rights issues while providing verifiable compliance evidence via material provenance and production documentation – capabilities traditional supply chain systems lack (Sadur Ya G & Selvaranee J K, 2025). Blockchain-based Digital Product Passport systems boost supply chain traceability accuracy to 92%, directly solving supplier information opacity (China National Textile and Apparel Council, 2025). Integrating blockchain with IoT enables real-time production monitoring, optimizing planning and cutting resource waste (Randjbaran et al., 2025). Smart contracts enforce labor and ethical sourcing standards, promoting social equity (Rowley, 1997). Economically, blockchain adoption delivers tangible benefits: textile enterprises can cut costs by up to 30% within two years via efficiency gains and waste reduction, while enhancing brand differentiation and capturing sustainability premiums (de Souza Costa et al., 2021; Farrukh & Sajjad, 2024).
Nevertheless, several obstacles hinder widespread blockchain adoption, including high upfront investment costs, data privacy risks, and organizational resistance to technological change (Camacho-Otero et al., 2018; Tabassum et al., 2025). Policymakers must also consider unintended consequences of circular economy policies – for example, EU textile landfill reduction legislation may inadvertently incentivize illegal dumping, highlighting the need for comprehensive policy impact assessments (European Commission Environment, 2025). Tackling these challenges requires multi-stakeholder collaboration: industry associations should lead consortium blockchain development and standard-setting; governments must incentivize SMEs to adopt the technology; enterprises should deploy blockchain modularly and use privacy-preserving techniques like federated learning to balance transparency and confidentiality (China National Textile and Apparel Council, 2025; National Development and Reform Commission of PRC, 2022). Additionally, material-specific circular pathways are needed, as most research focuses on cotton and polyester, leaving gaps for wool, silk, linen and other fibers.
In conclusion, corporate sustainability management is an inevitable pathway for the textile industry’s green transformation amid global climate change. The circular economy provides an effective sustainable development framework, while blockchain technology addresses key supply chain limitations. Going forward, theoretical innovation, technological deployment, and multi-stakeholder collaboration are essential to balance production and environmental conservation, advancing a more resilient and sustainable textile industry. Future research should explore blockchain integration with emerging technologies like AI and IoT, develop customized circular solutions for different textile materials, and conduct long-term blockchain implementation follow-up studies.
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