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ABSTRACT

This study examines sustainable supply chain management (SSCM) through a comparative analysis of green practices in
the automotive, electronics, and textile industries, focusing on Toyota, Samsung, and H&M. Despite growing
environmental pressures, cross-industry comparisons of SSCM practices remain limited. This research addresses this gap
by evaluating the adoption and effectiveness of green practices across procurement, production, and logistics, guided by
the triple bottom line (TBL) and stakeholder theory. A qualitative comparative case study approach is employed, using
secondary data from sustainability reports, Scopus-indexed journals, and industry analyses. Findings reveal that all three
industries adopt sustainable sourcing, energy-efficient production, and low-emission logistics, achieving 12-30% CO2
reductions. However, the automotive industry leads with lean-green integration, electronics emphasizes eco-design, and
textiles prioritizes water efficiency. Common challenges include high costs and supply chain complexity, while best
practices involve supplier collaboration, technology integration, and circular economy principles. The study proposes a
cross-industry SSCM framework to facilitate learning and adoption. Theoretical contributions include enriching TBL and
stakeholder theory applications, while practical implications guide managers in optimizing green practices. Policy
recommendations advocate for stronger regulations and incentives. Despite limitations in secondary data reliance, this
study advances SSCM scholarship and practice, aligning with Sustainable Development Goal 12.

Keywords: Sustainable supply chain management, green practices, automotive industry, electronics industry, textile
industry, triple bottom line.

1. INTRODUCTION

The global manufacturing sector stands at a critical juncture, where the imperatives of economic growth and environmental
sustainability must coexist. With industrial activities contributing significantly to carbon emissions, resource depletion,
and waste generation, the integration of sustainable practices into supply chain management (SCM) has become a focal
point for researchers, policymakers, and industry leaders alike. Sustainable supply chain management (SSCM) emphasizes
the adoption of environmentally responsible practices while maintaining economic viability and social accountability
(Seuring and Muller 169). In the context of manufacturing industries, green practices—such as energy-efficient
production, waste minimization, and eco-friendly logistics—play a pivotal role in achieving these objectives. However,
the extent to which these practices are implemented varies across industries, necessitating a comparative analysis to
uncover best practices and gaps in adoption.
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The urgency of SSCM is underscored by global environmental challenges, including climate change and resource scarcity.
According to the Intergovernmental Panel on Climate Change (IPCC), industrial sectors account for approximately 30%
of global greenhouse gas emissions, with manufacturing being a major contributor (IPCC 24). Concurrently, consumer
awareness and regulatory frameworks, such as the European Union’s Green Deal and the United States’ Environmental
Protection Agency (EPA) guidelines, are pushing firms to adopt greener supply chain strategies. For instance, companies
like Toyota and Unilever have integrated circular economy principles, such as closed-loop recycling, into their supply
chains, demonstrating measurable reductions in environmental impact (Zhu et al. 45). Yet, the adoption of such practices
is not uniform, with industries like textiles and electronics lagging behind due to cost constraints and technological barriers
(Govindan et al. 312).

This study addresses a critical research gap: the lack of comprehensive, comparative analyses of green practices across
diverse manufacturing industries. While prior studies have explored SSCM in specific sectors—such as automotive
(Luthra et al. 78) or electronics (Koh et al. 134)—few have systematically compared practices across multiple industries
to identify commonalities, differences, and transferable strategies. This paper aims to fill this gap by examining green
practices in three key manufacturing sectors: automaotive, electronics, and textiles. The research objectives are threefold:
(1) to evaluate the extent of green practice adoption in these industries, (2) to compare the effectiveness of these practices
in achieving sustainability outcomes, and (3) to propose a framework for cross-industry learning.

The significance of this study lies in its potential to inform both academic discourse and industry practice. By identifying
best practices and barriers to SSCM, the findings will contribute to the growing body of literature on sustainable operations
and provide actionable insights for managers seeking to enhance their supply chain sustainability. Additionally, the study
aligns with global sustainability goals, such as the United Nations’ Sustainable Development Goals (SDGs), particularly
SDG 12 (Responsible Consumption and Production). The scope of the analysis is global, drawing on case studies from
leading firms like Toyota (automotive), Samsung (electronics), and H&M (textiles) to ensure relevance across diverse
markets.

This paper is structured as follows: the next section reviews existing literature on SSCM and green practices, highlighting
key theories and empirical findings. The methodology section outlines the comparative case study approach, including
data sources and analytical tools. The analysis section presents a detailed comparison of green practices across the selected
industries, followed by a discussion of implications for theory and practice. Finally, the conclusion summarizes key
findings, acknowledges limitations, and suggests directions for future research.

2. LITERATURE REVIEW
1. Sustainable Supply Chain Management: Conceptual Foundations

Sustainable supply chain management (SSCM) has evolved as a multidisciplinary field that integrates environmental,
economic, and social considerations into traditional supply chain operations. Seuring and Miiller define SSCM as “the
management of material, information, and capital flows as well as cooperation among companies along the supply chain
while taking goals from all three dimensions of sustainable development” (170). This definition underscores the triple
bottom line (TBL) framework, which emphasizes people, planet, and profit as interdependent pillars of sustainability
(Elkington 97). In manufacturing industries, SSCM involves practices such as green procurement, eco-efficient
production, reverse logistics, and stakeholder collaboration to minimize environmental impact while ensuring economic
viability.

The theoretical underpinnings of SSCM draw from several frameworks, including the resource-based view (RBV),
stakeholder theory, and institutional theory. SSCM draws on multiple theoretical perspectives, each contributing to its
conceptual foundation (see Table 1)

Table 1: Summary of SSCM Theories and Their Applications in Sustainable Supply Chain Management

Theory Focus Application in SSCM

Triple Bottom Line Environmental, economic, social | Balancing sustainability goals
Resource-Based View | Resource capabilities Leveraging green technologies

Stakeholder Theory External pressures Responding to consumer/regulatory demands
Institutional Theory Normative pressures Adopting industry standards (e.g., 1ISO 14001)

The RBV posits that firms can achieve competitive advantage by leveraging sustainable resources and capabilities, such
as green technologies or eco-friendly processes (Barney 105). For example, firms like Toyota have used lean and green
manufacturing to reduce waste and enhance operational efficiency (Zhu et al. 48). Stakeholder theory, on the other hand,
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highlights the role of external pressures—such as consumer demands and regulatory mandates—in driving SSCM
adoption (Freeman 123). Institutional theory further explains how normative pressures, such as industry standards or
certifications (e.g., ISO 14001), shape firms’ sustainability practices (DiMaggio and Powell 150).

2. Green Practices in Manufacturing Supply Chains

Green practices in manufacturing supply chains encompass a wide range of strategies aimed at reducing environmental
impact. These practices can be categorized into three key areas: product design, process optimization, and logistics
management. In product design, firms adopt eco-design principles, such as using recyclable materials or designing for
disassembly, to enhance product sustainability (Sarkis 201). For instance, H&M’s Conscious Collection uses organic
cotton and recycled polyester to reduce resource consumption (H&M Group 34). Process optimization involves energy-
efficient production, waste reduction, and pollution control. Studies show that lean manufacturing, when combined with
green practices, can reduce energy use by up to 20% in automotive plants (Luthra et al. 82).

Logistics management, a critical component of SSCM, focuses on reducing the carbon footprint of transportation and
distribution. Green logistics practices include optimizing transport routes, using low-emission vehicles, and consolidating
shipments. For example, Samsung has implemented a global logistics strategy that prioritizes rail over air transport,
reducing CO2 emissions by 15% annually (Samsung Electronics 56). Reverse logistics, another key practice, involves the
collection and recycling of used products. Companies like Dell have established take-back programs to recover electronic
waste, aligning with circular economy principles (Govindan et al. 320).

3. DRIVERS AND BARRIERS TO GREEN PRACTICE ADOPTION

The adoption of green practices is influenced by a combination of drivers and barriers. Key drivers include regulatory
compliance, consumer pressure, and competitive advantage. Regulations, such as the EU’s Waste Electrical and Electronic
Equipment (WEEE) Directive, mandate firms to adopt sustainable practices (European Commission 12). Consumer
demand for eco-friendly products has also spurred companies to invest in green supply chains. A 2023 Nielsen report
found that 66% of global consumers are willing to pay a premium for sustainable brands (Nielsen 45). Additionally, green
practices can enhance firm reputation and market share, as seen in Unilever’s Sustainable Living Plan, which contributed
to a 7% revenue increase from sustainable products (Unilever 28).

However, barriers such as high implementation costs, technological limitations, and supply chain complexity hinder
adoption. Small and medium enterprises (SMESs), in particular, face financial constraints in adopting green technologies
(Rao and Holt 615). Technological barriers, such as the lack of scalable renewable energy solutions, limit progress in
energy-intensive industries like electronics (Koh et al. 140). Moreover, global supply chains, with their multiple tiers of
suppliers, pose coordination challenges, making it difficult to enforce sustainability standards across all partners (Wilhelm
et al. 203).

4. INDUSTRY-SPECIFIC STUDIES ON GREEN PRACTICES

The adoption of green practices in manufacturing supply chains varies significantly across industries, influenced by sector-
specific characteristics, technological capabilities, and market dynamics. This section reviews empirical studies on green
practices in three key manufacturing sectors—automotive, electronics, and textiles—to provide a foundation for the
comparative analysis.

4.1 Automotive Industry

The automotive industry has been a pioneer in integrating green practices into supply chain management, driven by
stringent regulations and consumer demand for fuel-efficient vehicles. Studies highlight the adoption of lean-green
manufacturing, which combines lean principles (e.g., waste reduction) with environmental sustainability. For instance,
Toyota’s Production System incorporates energy-efficient processes and closed-loop recycling, reducing material waste
by 30% in its assembly plants (Zhu et al. 50). Similarly, BMW’s i-series vehicles use carbon-neutral production facilities
powered by renewable energy (BMW Group 22). Research by Luthra et al. emphasizes the role of green procurement in
the automotive sector, where firms prioritize suppliers with 1SO 14001 certification to ensure sustainable raw material
sourcing (84).

However, challenges persist, particularly in global supply chains. The complexity of Tier-1 and Tier-2 suppliers makes it
difficult to enforce sustainability standards uniformly (Wilhelm et al. 205). Additionally, the high cost of transitioning to
electric vehicle (EV) production, including battery manufacturing, poses financial barriers for smaller firms (Govindan et
al. 325). Despite these challenges, the automotive industry’s advanced technological infrastructure and regulatory
compliance make it a leader in SSCM.

4.2 Electronics Industry

The electronics industry faces unique challenges in SSCM due to its reliance on rare earth minerals, high energy
consumption, and electronic waste (e-waste) generation. Studies show that firms like Samsung and Apple have
implemented green supply chain strategies, such as take-back programs and modular product designs, to address these
issues. For example, Samsung’s Eco-Design Process evaluates products for recyclability at the design stage, reducing e-
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waste by 10% annually (Samsung Electronics 60). Apple’s Supplier Code of Conduct mandates renewable energy use
among its suppliers, with 70% of its supply chain powered by clean energy as of 2023 (Apple Inc. 45).

Despite these efforts, the electronics industry lags in certain areas. Koh et al. note that the extraction of rare earth minerals,
such as lithium and cobalt, often involves environmentally harmful practices, and supply chain transparency remains
limited (142). Moreover, the rapid obsolescence of electronic products drives high turnover, complicating reverse logistics
(Sarkis 205). These factors highlight the need for innovative solutions, such as blockchain-based supply chain tracking,
to enhance sustainability in the electronics sector.

4.3 Textile Industry

The textile industry, characterized by resource-intensive processes and globalized supply chains, faces significant
sustainability challenges. Water consumption, chemical pollution, and labor issues are major concerns, particularly in
developing countries where production is concentrated. Research by Shen et al. highlights the adoption of green practices
like organic cotton sourcing and water-efficient dyeing processes by firms like H&M and Zara (98). H&M’s Conscious
Collection, for instance, uses recycled polyester and organic cotton, reducing water usage by 20% compared to
conventional methods (H&M Group 36). Similarly, Patagonia’s supply chain emphasizes fair trade certification and
closed-loop recycling (Patagonia 15).

However, the textile industry’s fragmented supply chain, with numerous small suppliers, poses coordination challenges.
Studies indicate that SMESs in the textile sector lack the financial and technical resources to adopt green technologies (Rao
and Holt 620). Additionally, consumer demand for fast fashion drives overproduction, undermining sustainability efforts
(Turker and Altuntas 210). These factors underscore the need for collaborative models, such as industry-wide
sustainability standards, to drive systemic change.

5. RESEARCH GAPS AND OPPORTUNITIES

While the literature on SSCM is extensive, several gaps remain. First, most studies focus on single industries, limiting the
understanding of cross-industry differences and synergies. For example, while the automotive industry’s lean-green
practices are well-documented, their applicability to textiles or electronics is underexplored (Luthra et al. 88). Second,
there is a lack of comparative analyses that systematically evaluate the effectiveness of green practices across multiple
sectors. Third, the role of emerging technologies, such as blockchain and artificial intelligence, in enhancing SSCM
remains nascent, with few empirical studies (Koh et al. 145). Finally, the literature predominantly focuses on large firms,
overlooking the challenges faced by SMEs in adopting green practices.

This study addresses these gaps by conducting a comparative analysis of green practices in the automotive, electronics,
and textile industries. By examining best practices, barriers, and transferable strategies, the research aims to contribute to
both theoretical and practical advancements in SSCM. The next section outlines the methodology for this comparative
analysis.

6. METHODOLOGY

This study employs a comparative case study approach to analyze green practices in sustainable supply chain management
(SSCM) across three manufacturing industries: automotive, electronics, and textiles. The methodology is designed to
address the research objectives: (1) evaluate the extent of green practice adoption, (2) compare their effectiveness in
achieving sustainability outcomes, and (3) propose a framework for cross-industry learning. This section outlines the
research design, case selection, data collection methods, and analytical framework, ensuring rigor and alignment with
Scopus journal standards.

1. Research Design

A qualitative comparative case study approach is adopted, as it allows for an in-depth exploration of complex phenomena
within their real-world contexts (Yin 45). This method is particularly suitable for SSCM research, where contextual
factors—such as industry dynamics, regulatory environments, and technological capabilities—shape the adoption of green
practices (Eisenhardt 532). The comparative design enables the identification of similarities, differences, and transferable
strategies across the selected industries, addressing the research gap in cross-industry analyses (Seuring and Miller 172).

The study focuses on three industries—automotive, electronics, and textiles—due to their significant environmental
impact, diverse supply chain structures, and varying levels of green practice adoption. By comparing these sectors, the
research captures a broad spectrum of SSCM practices, from advanced (e.g., automotive) to emerging (e.g., textiles),
providing a comprehensive understanding of sustainability in manufacturing.

2. Case Selection

Three leading firms, one from each industry, are selected as case studies to ensure representativeness and data availability:
e Automotive: Toyota Motor Corporation, known for its lean-green manufacturing and closed-loop recycling systems.

e Electronics: Samsung Electronics, recognized for its eco-design processes and renewable energy initiatives.
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e Textiles: H&M Group, a leader in sustainable fashion with organic material sourcing and and water-efficient processes.

These firms are chosen based on three criteria: (1) global market leadership, ensuring relevance across diverse markets;
(2) documented commitment to SSCM, as evidenced by sustainability reports and certifications (e.g., ISO 14001); and (3)
availability of secondary data, such as annual reports and industry analyses, to support robust analysis (Stake 78). The
selection of large firms ensures access to comprehensive data, though the study acknowledges the need to consider small
and medium enterprises (SMEs) in future research.

The selection of Toyota, Samsung, and H&M ensures representativeness and robust data for comparative analysis (see
Table 2). Table 2 presents a comparison of the selected firms across key criteria, reinforcing their suitability for cross-
industry SSCM analysis.”

Table 2: Comparison of Case Study Firms Based on Selection Criteria

Firm Industry Market Leadership | SSCM Commitment Data Availability
Toyota | Automotive | Global leader Lean-green, 1SO 14001 Sustainability reports
Samsung | Electronics | Global leader Eco-design, renewable energy Annual reports
H&M Textiles Fast fashion leader Organic sourcing, water efficiency | Sustainability reports

3. Data Collection

Data collection relies on secondary sources to ensure reliability and scalability, given the global scope of the study. The
following sources are utilized:

e Corporate Sustainability Reports: Annual sustainability reports from Toyota, Samsung, and H&M provide detailed
insights into green practices, such as energy consumption, waste reduction, and supplier policies (Toyota 28; Samsung
Electronics 62; H&M Group 38).

e Academic Literature: Scopus-indexed journals, such as Journal of Cleaner Production and Supply Chain Management,
offer empirical studies on SSCM in the selected industries (Luthra et al. 86; Koh et al. 144).

¢ Industry Reports: Reports from organizations like the World Economic Forum and Ellen MacArthur Foundation
provide data on industry trends and benchmarks (World Economic Forum 15).

¢ Regulatory Frameworks: Documents from the European Union (e.g., Green Deal) and the United States (e.g., EPA
guidelines) contextualize regulatory drivers (European Commission 14).

To ensure data quality, sources are triangulated, cross-referencing corporate claims with academic and industry analyses.
Data collection focuses on green practices across three supply chain stages: procurement (e.g., sustainable sourcing),
production (e.g., energy efficiency), and logistics (e.g., low-emission transport). This structured approach ensures
comprehensive coverage of SSCM practices.

4. Analytical Framework

The analysis is guided by a conceptual framework that integrates the triple bottom line (TBL) and stakeholder theory. The
TBL framework evaluates green practices based on their environmental (e.g., carbon emissions reduction), economic (e.g.,
cost savings), and social (e.g., labor conditions) outcomes (Elkington 100). Stakeholder theory informs the identification
of drivers (e.g., consumer pressure, regulations) and barriers (e.g., cost, complexity) to adoption (Freeman 125). The
framework is operationalized through a comparative matrix, which categorizes green practices by industry, supply chain
stage, and performance metrics (e.g., percentage reduction in emissions, return on investment).

Data analysis involves three steps:

1. Descriptive Analysis: Each case is analyzed to document the types and extent of green practices, using qualitative
descriptions and quantitative metrics (e.g., energy savings reported by Toyota).

2. Comparative Analysis: Practices are compared across industries to identify patterns, differences, and best practices.
For example, Toyota’s lean-green approach is contrasted with H&M’s water-efficient dyeing processes.

3. Synthesis: Findings are synthesized to develop a cross-industry framework for SSCM, highlighting transferable
strategies and policy recommendations.

The analysis employs qualitative content analysis to interpret textual data from reports and literature, supplemented by
quantitative metrics where available (e.g., CO2 reduction percentages). This mixed approach ensures depth and rigor,
aligning with Scopus journal expectations (Bryman 89).
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The study employs a structured comparative case study approach to analyze green practices (see Figure 2).

Research Objectives

v

Step 1: Case Selection
(Toyota, Samsung, H&M)

v

Step 2: Data Collection
(Sustainability reports,
journals, industry reports)

Step 3: Analysis
(Descriptive, Comparative,
Synthesis)

v

Cross-Industry SSCM
Framework

Figure 2: Flowchart of Comparative Case Study Methodology.

This flowchart outlines the sequential methodology adopted in this study, from setting research objectives to the
development of a cross-industry SSCM framework, enhancing clarity and transparency in the research process.

5. Validity and Reliability

To ensure validity, the study adheres to Yin’s principles of case study research: construct validity (using multiple data
sources), internal validity (pattern matching across cases), and external validity (comparing findings with existing
literature) (Yin 47). Reliability is enhanced by maintaining a transparent data collection protocol, with all sources cited in
MLA 9th edition format and archived for reproducibility. Limitations, such as reliance on secondary data and the focus
on large firms, are acknowledged in the conclusion.

This methodology provides a robust foundation for comparing green practices across manufacturing industries, generating
insights that are both theoretically grounded and practically relevant. The next section presents the comparative analysis
of green practices in the automotive, electronics, and textile sectors.

Comparative Analysis

This section presents the initial findings of the comparative analysis of green practices in the automotive, electronics, and
textile industries, focusing on the case studies of Toyota, Samsung, and H&M. The analysis is structured around three
supply chain stages—procurement, production, and logistics—and evaluates practices based on their environmental,
economic, and social outcomes, as per the triple bottom line (TBL) framework (Elkington 102). This part covers
procurement and production stages, with logistics and cross-industry synthesis discussed in Part 2.

1. Green Practices in Procurement

Procurement is a critical stage for SSCM, as it determines the sustainability of raw materials and supplier relationships.
The three industries exhibit distinct approaches to green procurement, shaped by their operational contexts.

1.1 Automotive: Toyota
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Toyota’s green procurement strategy emphasizes supplier collaboration and sustainability certifications. The company’s
Green Purchasing Guidelines require suppliers to comply with ISO 14001 standards and reduce CO2 emissions in material
production (Toyota 30). For example, Toyota sources recycled steel for its vehicle chassis, reducing raw material
extraction by 25% (Zhu et al. 52). Economically, this approach yields cost savings through material efficiency, though
initial supplier training incurs costs. Socially, Toyota’s supplier audits ensure fair labor practices, aligning with
stakeholder expectations (Freeman 127). However, the complexity of global supplier networks poses challenges in
enforcing uniform standards.

Green practices across procurement, production, and logistics vary in their environmental and economic impacts (see
Table 3).

To facilitate cross-industry comparison, Table 3 summarizes the environmental and cost impacts of green practices across
key supply chain stages.

Table 3: Comparative Matrix of Green Practices Across Industries

Stage Industry Practice Environmental Impact Cost Impact
Procurement | Automotive | Recycled steel sourcing 25% less resource extraction | Moderate savings
Electronics | Recycled plastics 15% less virgin plastic usage | High initial cost
Textiles Organic cotton sourcing 20% less water usage High material cost
Production | Automotive | Renewable energy (40%) 30% CO: reduction High setup cost
Electronics | Al-optimized factories 10% energy reduction High technology cost
Textiles Closed-loop dyeing 25% water reduction Moderate cost
Logistics Automotive | Electric trucks (30% fleet) 20% CO2 reduction High fleet cost
Electronics | Rail/sea transport (40%) 15% CO: reduction Moderate savings
Textiles Biodiesel trucks (25% coverage) | 12% CO: reduction High fuel cost

1.2 Electronics: Samsung

Samsung’s procurement focuses on sustainable sourcing of rare earth minerals and renewable energy use among suppliers.
The company’s Eco-Partner Certification Program mandates suppliers to report environmental impact data, with 80% of
its supply chain audited for sustainability in 2023 (Samsung Electronics 64). Samsung also invests in recycled plastics for
device components, reducing virgin plastic use by 15% (Koh et al. 146). While these practices enhance environmental
outcomes, high costs of auditing and sourcing sustainable materials impact profitability. Socially, Samsung faces criticism
for labor conditions in mineral extraction, highlighting a gap in its procurement strategy (Amnesty International 10).

1.3 Textiles: H&M

H&M’s procurement strategy prioritizes organic and recycled materials, such as organic cotton and recycled polyester,
used in its Conscious Collection (H&M Group 40). The company’s Sustainable Sourcing Program collaborates with
suppliers to reduce water and chemical use, achieving a 20% reduction in water consumption in dyeing processes (Shen
et al. 100). Economically, organic materials are costlier, but H&M offsets this through economies of scale. Socially,
H&M'’s Fair Living Wage Strategy improves supplier labor conditions, though enforcement across fragmented supply
chains remains challenging (Turker and Altuntas 212).

2. Green Practices in Production

Production is the core stage where manufacturing industries implement green practices to minimize environmental impact
and enhance efficiency.

2.1 Automotive: Toyota

Toyota’s lean-green manufacturing integrates energy-efficient processes and waste reduction. Its production facilities use
renewable energy for 40% of operations, reducing CO2 emissions by 30% since 2015 (Toyota 32). The company’s Just-
in-Time (JIT) system minimizes inventory waste, yielding cost savings of $1.2 billion annually (Luthra et al. 88). Socially,
employee training in green practices enhances workplace safety and morale. However, scaling renewable energy to all
plants remains a technological challenge.

2.2 Electronics: Samsung

Journal of Neonatal Surgery| Year:2025 [Volume:14 [Issue:07
Pg 929



I Bijay Chandra Boro, Prof. Alok Kumar, Dr. Kokila Saxena

Samsung’s production focuses on eco-design and energy efficiency. Its Eco-Design Process ensures products are
recyclable, reducing e-waste by 12% annually (Samsung Electronics 66). The company’s smart factories use Al to
optimize energy use, achieving a 10% reduction in electricity consumption (Koh et al. 148). Economically, these
investments improve long-term profitability, though upfront costs are significant. Socially, Samsung’s automation reduces
manual labor risks, but workforce reskilling is needed to address job displacement.

2.3 Textiles: H&M

H&M'’s production emphasizes water-efficient and low-impact processes. Its dyeing facilities use closed-loop systems to
recycle water, reducing usage by 25% compared to industry averages (H&M Group 42). The company also adopts low-
impact chemicals, minimizing pollution (Shen et al. 102). Economically, these practices increase production costs, but
consumer demand for sustainable products drives revenue growth. Socially, H&M’s worker safety programs improve
factory conditions, though compliance varies across suppliers.

3. Initial Observations

The comparative analysis reveals both commonalities and differences. All three firms prioritize sustainable sourcing and
energy efficiency, driven by regulatory and consumer pressures. However, the automotive industry (Toyota) leads in lean-
green integration, while electronics (Samsung) excels in eco-design, and textiles (H&M) focuses on resource conservation.
Economic trade-offs are evident across industries, with high initial costs balanced by long-term savings or market gains.
Social outcomes vary, with labor conditions a persistent challenge in electronics and textiles due to globalized supply
chains.

This section continues the comparative analysis of green practices in the automotive, electronics, and textile industries,
focusing on the logistics stage of the supply chain and providing an initial synthesis of cross-industry findings. The
analysis evaluates practices based on the triple bottom line (TBL) framework, assessing environmental, economic, and
social outcomes (Elkington 102). The cases of Toyota (automotive), Samsung (electronics), and H&M (textiles) are
examined, with a focus on logistics and emerging patterns across the three supply chain stages (procurement, production,
logistics).

3. Green Practices in Logistics

Logistics, encompassing transportation, warehousing, and distribution, is a critical stage for reducing the environmental
footprint of supply chains. The three industries adopt distinct logistics strategies, reflecting their operational priorities and
market demands.

3.1 Automotive: Toyota

Toyota’s green logistics strategy emphasizes optimized transportation and low-emission vehicles. The company uses a
hub-and-spoke distribution model to consolidate shipments, reducing transport-related CO2 emissions by 20% since 2018
(Toyota 34). Toyota also invests in hybrid and electric delivery trucks, with 30% of its logistics fleet electrified as of 2023
(Zhu et al. 54). Economically, route optimization saves $500 million annually, though electric vehicle adoption involves
high upfront costs. Socially, Toyota’s driver training programs enhance safety and reduce accidents, aligning with
stakeholder expectations (Freeman 128). However, scaling electric logistics globally is limited by infrastructure
constraints in developing markets.

3.2 Electronics: Samsung

Samsung’s logistics strategy prioritizes low-carbon transport and efficient warehousing. The company has shifted 40% of
its global shipments from air to rail and sea, reducing emissions by 15% annually (Samsung Electronics 68). Samsung’s
smart warehouses use automated systems to optimize storage, cutting energy use by 10% (Koh et al. 150). Economically,
these practices lower logistics costs by 8%, though investments in automation require significant capital. Socially,
Samsung’s logistics operations improve worker conditions through ergonomic warehouse designs, but long-haul transport
reliance raises concerns about driver welfare (Amnesty International 12). The complexity of global electronics supply
chains also complicates emissions tracking.

3.3 Textiles: H&M

H&M'’s logistics strategy focuses on consolidating shipments and using sustainable transport modes. The company’s
Transport Optimization Program combines orders to reduce truck trips, cutting emissions by 12% in 2023 (H&M Group
44). H&M also partners with logistics providers to use biodiesel trucks, covering 25% of its European deliveries (Shen et
al. 104). Economically, consolidation improves cost efficiency, but biodiesel adoption increases fuel costs. Socially,
H&M’s logistics partnerships include worker welfare clauses, though enforcement across third-party providers varies
(Turker and Altuntas 214). The globalized nature of textile logistics, with frequent shipments from Asia to Europe, limits
emissions reductions.

4. Cross-Industry Synthesis

The comparative analysis across procurement, production, and logistics reveals both commonalities and divergences in
green practices, offering insights into best practices and challenges.
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4.1 Commonalities

All three industries prioritize environmental sustainability, driven by regulatory pressures (e.g., EU Green Deal) and
consumer demand for eco-friendly products. Common green practices include sustainable sourcing (e.g., Toyota’s
recycled steel, Samsung’s recycled plastics, H&M’s organic cotton), energy-efficient production (e.g., Toyota’s renewable
energy, Samsung’s smart factories, H&M’s closed-loop dyeing), and low-emission logistics (e.g., Toyota’s electric trucks,
Samsung’s rail transport, H&M’s biodiesel). These practices align with the TBL framework, delivering environmental
benefits (e.g., 12-30% emissions reductions) and economic gains (e.g., cost savings from efficiency). Social outcomes,
such as improved labor conditions, are also evident, though less consistent due to global supply chain complexities.

The automotive industry achieves the highest CO2 emissions reductions, followed by electronics and textiles (see Graph
1). Here is Graph 1: CO2 Emissions Reductions by Industry, showing the reductions achieved by Toyota, Samsung, and
H&M through green practices.

- Graph 1: CO2 Emissions Reductions by Industry
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4.2 Divergences

Differences arise from industry-specific characteristics. The automotive industry (Toyota) excels in lean-green integration,
leveraging advanced technologies and streamlined supply chains. The electronics industry (Samsung) focuses on eco-
design and automation, reflecting its innovation-driven market. The textile industry (H&M) emphasizes resource
conservation, addressing water and chemical use due to its resource-intensive processes. These divergences highlight the
need for tailored SSCM strategies, as practices effective in one industry (e.g., Toyota’s JIT) may not be directly
transferable to others (e.g., H&M’s fragmented supply chain).
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Automotive Electronics

The analysis reveals both shared and industry-specific green practices across the three sectors (see Figure 3).

Figure 3: Venn Diagram of Green Practices, visually summarizing shared and industry-specific sustainability practices
across the automotive, electronics, and textile sectors.

4.3 Best Practices
Several best practices emerge:

o Collaborative Supplier Engagement: Toyota’s Green Purchasing Guidelines and H&M’s Sustainable Sourcing
Program demonstrate the value of working closely with suppliers to enforce sustainability standards.

o Technology Integration: Samsung’s use of Al in smart factories and warehouses offers a model for optimizing energy
and logistics efficiency.

e Circular Economy Principles: All three firms adopt recycling and take-back programs (e.g., Toyota’s closed-loop
systems, Samsung’s e-waste recovery, H&M’s garment collection), aligning with circular economy goals.

4.4 Challenges

Common challenges include high implementation costs, technological barriers, and supply chain complexity. For instance,
Samsung’s renewable energy adoption is limited by infrastructure costs, while H&M struggles with supplier coordination
in developing countries. Social challenges, such as labor conditions in electronics and textiles, persist due to globalized
supply chains. These findings suggest the need for cross-industry learning to address shared barriers. The evolution of
SSCM research highlights the need for cross-industry analyses, as addressed in this study (see Figure 1).
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Figure 1: Timeline of SSCM Research Evolution (2000-2025).

This timeline illustrates the major milestones in the development of sustainable supply chain management theory, from
early green supply chain concepts to the integration of cross-industry frameworks.

Since its inception, SSCM research has expanded from foundational concepts to advanced technology integration. As
shown in Figure 1, this evolution reflects an increasing complexity and interdisciplinarity in addressing sustainability
challenges. The timeline underscores how theoretical and practical developments have culminated in the current focus on
cross-industry frameworks, as proposed in this study.

This synthesis sets the stage for the discussion section, which explores implications for theory, practice, and policy. The
next section elaborates on these findings, proposing a framework for cross-industry SSCM adoption.

7. DISCUSSION

This study’s comparative analysis of green practices in the automotive, electronics, and textile industries provides
significant insights into sustainable supply chain management (SSCM). The findings confirm that green practices—
spanning procurement, production, and logistics—deliver measurable environmental, economic, and social benefits,
aligning with the triple bottom line (TBL) framework (Elkington 104). However, variations in adoption and effectiveness
across industries highlight the need for tailored strategies and cross-industry learning. This section discusses the theoretical
contributions, managerial implications, policy recommendations, and limitations of the study.

1. Theoretical Contributions

The study advances SSCM literature by addressing the research gap in cross-industry comparisons. Prior studies, such as
Luthra et al. (90) and Koh et al. (152), focused on single industries, limiting the understanding of transferable practices.
By comparing the automotive, electronics, and textile sectors, this research identifies commonalities (e.g., sustainable
sourcing, energy efficiency) and divergences (e.g., lean-green integration vs. resource conservation), enriching the
application of stakeholder theory and TBL frameworks (Freeman 130; Elkington 106). The proposed cross-industry
framework, which integrates collaborative supplier engagement, technology integration, and circular economy principles,
offers a novel lens for studying SSCM adoption.

Additionally, the study highlights the role of contextual factors—such as industry structure and regulatory pressures—in
shaping green practices. For instance, the automotive industry’s advanced technological infrastructure enables lean-green
integration, while the textile industry’s fragmented supply chain necessitates supplier collaboration. These findings extend
institutional theory by demonstrating how normative pressures (e.g., ISO 14001) and market dynamics influence SSCM
(DiMaggio and Powell 152).

2. Managerial Implications

The findings offer actionable insights for supply chain managers. First, collaborative supplier engagement, as exemplified
by Toyota and H&M, is critical for enforcing sustainability standards. Managers should invest in supplier training and
audits to ensure compliance, particularly in globalized supply chains. Second, technology integration, such as Samsung’s
Al-driven smart factories, can optimize energy and logistics efficiency. Firms should explore scalable technologies, such
as blockchain for supply chain transparency, to enhance SSCM. Third, adopting circular economy principles—such as
recycling and take-back programs—can reduce resource consumption and enhance brand reputation, as seen in all three
cases.
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The proposed framework integrates best practices to guide cross-industry SSCM adoption (see Figure 4). Here is Figure
4: Cross-Industry SSCM Framework, illustrating the study’s proposed strategy for integrating supplier collaboration,
technology, and circular economy to achieve sustainability outcomes.

Figure 4: Cross-Industry SSCM Framework

Cross-Industry SSCM

L T
Supplier Collaboration Technology Integration Circular Economy
(e.g., audits, training) (e.g., Al, blockchain) (e.g., recycling, take-back)

TBL Outcomes:
Environmental, Economic, Social

The comparative analysis also suggests opportunities for cross-industry learning. For example, the textile industry could
adopt Toyota’s lean-green principles to reduce waste, while the automotive industry could learn from H&M’s water-
efficient processes to address resource scarcity. Managers should participate in industry forums and sustainability
networks to share best practices and overcome common barriers, such as high costs and technological limitations.

Supply chain managers can adopt industry-specific and shared strategies to enhance SSCM (see Table 4).

Table 4: Managerial Implications for Sustainable Supply Chain Management Across Industries

Industry Recommendation Expected Outcome

Automotive | Strengthen supplier audits Improved sustainability compliance
Electronics | Invest in blockchain transparency Enhanced supply chain tracking
Textiles Adopt lean-green principles Reduced waste and resource use
All Promote circular economy programs | Lower environmental footprint

Table 4 summarizes practical recommendations tailored to each industry, offering clear guidance for managerial
decision-making in SSCM.

3. Policy Recommendations

Policymakers play a crucial role in accelerating SSCM adoption. The study’s findings underscore the effectiveness of
regulatory frameworks, such as the EU’s Green Deal, in driving green practices (European Commission 16). Governments
should strengthen regulations, such as mandating carbon reporting and sustainable sourcing, to incentivize compliance.
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Additionally, financial incentives—such as tax breaks for renewable energy adoption—can alleviate cost barriers,
particularly for SMEs. Policymakers should also promote industry-wide standards, such as circular economy
certifications, to facilitate cross-industry collaboration.

In developing countries, where textile and electronics supply chains are concentrated, capacity-building programs can
support suppliers in adopting green technologies. International organizations, such as the United Nations, should fund
initiatives aligned with Sustainable Development Goal 12 (Responsible Consumption and Production) to bridge the gap
between large firms and SMEs.

8. LIMITATIONS

Despite its contributions, the study has limitations. First, reliance on secondary data may limit the depth of insights, as
primary data (e.g., interviews with supply chain managers) could provide richer perspectives. Second, the focus on large
firms (Toyota, Samsung, H&M) may not fully represent the challenges faced by SMEs, which dominate the textile
industry. Third, the study’s global scope may overlook region-specific factors, suchQuotes such as cultural attitudes
toward sustainability. These limitations are addressed in the conclusion, which suggests directions for future research.

9. CONCLUSION

This study provides a comprehensive comparative analysis of green practices in sustainable supply chain management
(SSCM) across the automotive, electronics, and textile industries, using case studies of Toyota, Samsung, and H&M. The
findings confirm that green practices—spanning procurement, production, and logistics—deliver significant
environmental benefits, such as 12-30% reductions in CO2 emissions, alongside economic gains through cost efficiencies
and market competitiveness. Social outcomes, such as improved labor conditions, are also evident, though challenges
persist in globalized supply chains.

The study addresses a critical research gap by comparing SSCM practices across multiple industries, revealing
commonalities (e.g., sustainable sourcing, energy efficiency), divergences (e.g., lean-green vs. resource conservation),
and best practices (e.g., supplier collaboration, technology integration). These insights contribute to SSCM literature and
offer practical guidance for managers seeking to enhance sustainability. Policy recommendations, such as stronger
regulations and financial incentives, underscore the role of governments in scaling green practices.

However, the study’s reliance on secondary data and focus on large firms limit its scope. Future research should
incorporate primary data, such as interviews with supply chain stakeholders, to capture nuanced perspectives.
Additionally, exploring SSCM in SMEs and region-specific contexts could provide a more holistic understanding. Finally,
investigating the role of emerging technologies, such as blockchain and Al, in SSCM offers a promising avenue for future
studies.

By highlighting the potential for cross-industry learning, this study paves the way for collaborative approaches to
sustainability, aligning with global goals like SDG 12. The proposed framework for SSCM adoption serves as a foundation
for both academic inquiry and industry practice, driving the transition toward greener supply chains.
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