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Environmental Supply Chain Management (ESCM) has emerged as a 
critical component of sustainable business strategies, addressing the 
environmental, social, and economic impacts of supply chain 
activities. This study explores the current trends, strategies, and 
challenges of implementing ESCM practices, with a focus on 
developing countries. By employing a mixed-method approach, the 
research identifies key drivers such as regulatory compliance, green 
product design, and reverse logistics as pivotal in achieving 
sustainable outcomes. Findings from 57 reviewed articles reveal 
significant progress in integrating green practices, though developing 
countries face barriers including inadequate infrastructure, limited 
access to technology, and insufficient stakeholder awareness. The 
study emphasizes the importance of tailored strategies, cross-sectoral 
collaboration, and targeted investments to overcome these challenges. 
By bridging existing gaps, this research contributes to the growing 
body of knowledge on ESCM and provides actionable 
recommendations for policymakers and industry practitioners to foster 
sustainable supply chain operations globally. 

1 INTRODUCTION 

 
In this era of the ‘Fourth Industrial Revolution’, supply 

chain management is a genuine concept that can unveil 

all the sectors; sustainability is the warmest topic that 

impacts much on supply chain performance nowadays 

(Tseng et al., 2018). The environmental activity of any 

organization highly controls its supply chain in many 

ways like it not only impacts the chain but also 

influences the path in which a company manufactures 

its items and provides services to its consumers (Lasi et 

al., 2014). At present, most organizations are under 

pressure those are coming from the government, 

investors, stakeholders, and consumers for making 

sustainable development within their production and 

other supply chain operations (Sánchez-Flores et al., 
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2020). The traditional methods of operations are not 

environment friendly, and organizations are required to 

adopt sustainable techniques to meet the environmental 

and government regulations as well as to achieve 

sustainability (Sánchez-Flores et al. 2020). On the other 

hand, environmental and ecological influences of 

products are becoming a major fact in this fast-growing 

industrialization of the world (Uriarte-Miranda et al., 

2018). The environmental impacts on supply chain 

decisions without their ecological impacts are making 

the human beings and the animals more vincible to 

many threats like harmful environments, ozone layer 

inanition, natural resources inanition, and global 

warming (Branke et al., 2016). So, considering 

environmental effects on industrial decisions plays a 

vital role in protecting our environment. In the past, 

there is no notion of “environmental quality” on the 

earth after the communal and economic improvement, 

it refers to pure water and tidy air (Ghadimi et al., 2019). 

The idea of environmental quality has expanded to the 

“healthy ecosystems, toxic-free public places, safe 

food, pure drinking water, protected waste 

management, and restoration of production places” 

(Conference on Environmental Quality, 1996) 

nowadays (Pereira et al., 2017). Furthermore, Seuring 

and Müller (2008) illustrated the sustainability in 

supply chain management in 2008 as the management 

of information and resource flows, utilization of 

material, and collaboration among industries within the 

supply chain on the time of receiving goals from all 

three degrees of sustainable development e.g.., social, 

economic, and environmental that are executed from 

consumers, government, and stakeholder requirements 

(Dubey et al., 2018). Many authors accentuate several 

Figure 1: The cycle of green supply chain management 

dimensions of sustainability while dealing with 

environmental matters, industries and academics are 

looking for green or environmental supply chain 

management programs whose targets are to reduce 

injurious effects on the environment (Brik et al., 2013; 

Mathiyazhagan et al., 2015; Zhu & Sarkis, 2006). The 

environmental initiatives indicate the steps toward 

green purchasing, ecological efficiency in operations, 

efficiency in resources, environment-friendly product 

design, green production, and waste management 

through the chain, (Hsu et al., 2016; Saada, 2021; Sen, 

2009). 

All the countries around the are trying to set new 

strategies for establishing environment-friendly supply 

chain management (Burki, 2018). Developing countries 

are also running through this path by overlapping the 

impendence of rapid urbanization and increasing living 

standards fetch related dilemmas for establishing a 

green supply chain that impacts much in global business 

scenarios (Fahimnia et al., 2015). Moreover, the 

realization of fast economic growth and poverty 

palliation takes dominance upon environmental 

protection (Min & Galle, 1997; Sharma et al., 2017). 

The familiarity between environment and supply chain 

management addresses many interconnected 

environmental factors which have global outcomes and 

not only concern the prosperity of local communities 

(Appolloni et al., 2014; Burki, 2018). Environmental 

supply chain management practices recent scopes for 

exporting industries in developing countries to develop 

their environmental, economic, and social performance 

(Jaikumar et al., 2013), while progressing their 

competitiveness and acquiring their business targets 

(McMurray et al., 2014;Saada, 2021; van Hoof & 

Thiell, 2015). 

 

2 LITERATURE REVIEW 
 

The increasing demand for sustainability in global 

business operations has made Environmental Supply 

Chain Management (ESCM) a critical area of study 

(Zhang & Yousaf, 2020). The evolution of supply chain 

practices, particularly in response to environmental 

challenges, has led to the integration of sustainable 

strategies such as green supply chain management, 

reverse logistics, and eco-friendly product design (Zhu 

et al., 2010). This literature review aims to explore the 

theoretical foundations, emerging trends, and practical 
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applications of ESCM, with a specific focus on its 

implementation in developing countries. Over the years, 

researchers and practitioners have examined various 

dimensions of ESCM, highlighting its role in reducing 

environmental harm while enhancing economic and 

social performance (Sharma et al., 2017). Key areas of 

focus include the influence of regulatory compliance, 

the adoption of green technologies, and the 

development of sustainable production processes 

(Fahimnia et al., 2015). Despite significant 

advancements, the transition toward environmentally 

sustainable supply chains is fraught with challenges, 

particularly in regions with limited infrastructure, 

technological gaps, and economic constraints (Sharma 

et al., 2017). This section reviews relevant academic 

literature to provide a comprehensive understanding of 

ESCM. It explores the drivers, enablers, and barriers to 

sustainable supply chain practices, emphasizing the 

unique challenges faced by developing countries. The 

review also identifies gaps in existing research and 

highlights opportunities for further investigation, 

offering valuable insights for academia and industry 

stakeholders seeking to promote sustainability in supply 

chain operations. 

Supply Chain Management 

Supply Chain Management (SCM) controls all 

activities and storage of raw materials, purchasing, 

work-in-progress inventory, completed goods, and 

distributions from the root to point of consumption (Jia 

et al., 2019). The ‘Supply Chain Council’ defines SCM 

as the management of sourcing raw materials, supplying 

resources, and meeting the rising demand, 

manufacturing, and gathering, warehousing, entering 

and managing orders, distribution across the chain, and 

delivery to the consumers (Jia et al., 2019). It is the 

administration of the flow of properties and services 

Figure 2: Network of SCM (Source: Wu et al., 2018) 

which connects all processes from the raw materials to 

final products. SCM involves the effective streamlining 

of a company’s supply-side operations to maximize 

consumer value as well as achieve a competitive benefit 

in the marketplace (Ashraf et al., 2020). 

There are commonly five components of SCM e.g.., 

Plan, Source, Make, Deliver, and Return. The activities 

of each component are as the following- 

Plan: Planning is obligatory to control the sourcing, 

manufacturing, distribution, and return processes. 

Every time industries are trying to match the supply 

with the amount of demand by improving the course of 

actions like analyzing, identifying, and summarizing 

(Lam, 2011). Furthermore, appropriate planning is 

mandatory to avoid the Bullwhip effect across the 

supply chain. 

Source: Sourcing is related to the selection of vendors 

who will procure materials and other services to reach 

the demand on time also by reaching zero inventory at 

the end of the cycle (Qian et al., 2020). 

Make: To satisfy the customer demand companies are 

required to manufacture products and services as per 

their demand and for making supply chain surpluses. 

Activities like assembling, producing, testing, and 

packing are mainly done in this component of SCM 

(Sen, 2009). 

Deliver: Delivery is the most important part of SCM 

that includes the delivery of finished products to the 

customer for fulfilling their demand through logistics 

services or distribution channels. Industries are 

frequently using several freights like air, rail, road, etc 

(Jaaron & Backhouse, 2016). 

Return: It’s seemed like post-delivery support to the 

consumers that creates a better relationship with them. 

Return services are also known as Reverse-Logistics 

which is the essential part of SCM to maintain 

customers and the business. In addition, there are 

primarily three types of elements that flow in supply 

chain management (Franchetti et al., 2016). Those are 

as the following- 

▪ Material Flow 

▪ Data/Information Flow and Money Flow 
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Figure 3: Process Flow of Supply Chain Management 

 

 

 

Environmental Supply Chain Management 

Nowadays, companies have changed their work 

methodologies to achieve green supply chain 

management (GSCM) to battle injurious environmental 

concerns (Jia et al., 2019). The primary reason for this 

green technique’s adoption is to minimize the freight of 

the polluted environment (Ding et al., 2015). The 

environmental SCM is the concept that identifies the 

connection between the supply chain activities and the 

physical environment (Saada, 2020). It is a vital part 

of sustainable business strategy which covers 

managing all major environmental impacts of an 

organization's supply chain from the beginning to 

the end of the life cycle of each product or service 

(Tsai et al., 2020). 

Figure 4: Green Supply Chain Management (Su et al., 2021) 
 

 

Strategies for Implementing Environmental 

Supply Chain Management 

Practitioners and scholars are paying more attention to 

sustainable supply chain management in the last 

decades which takes economic, social, and 

environmental outcomes into account through a 

company’s supply chain cycle (Tsai et al., 2015). Many 

industries realize the necessity of sustainable 

improvement and establish green supply chain 

techniques to implement sustainable SCM in 

developing countries like Bangladesh, India, Sri Lanka, 

etc (Bui et al., 2020). Those countries are struggling to 

make strategies and implement environmental SSM for 

handling several threats and many uncertainties coming 

from disasters such as the COVID-19 pandemic; 

pressure competitors, governments, etc.; demand 

uncertainty, and corporate social responsibility, also to 

ensure future benefits and attain a great position in the 

market (Tsai et al., 2021). There are generally two 

strategies for establishing environmental SCM, those 

are as follows- 

2.3.1 Product Design Process: 

Product designing should be started by improving the 

material specifications for strengthening product 

quality through the strategic discussion between 

suppliers, designers, and manufacturers (Su et al., 

2021). It approaches making products and services by 

considering the environmental, economic, and social 

effects across the life cycle of the products. Product 

design is a process to measure and identify the 
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environment-friendly specifications of designing 

products (Sun & Zhu, 2018). Moreover, it acts like 

decision-making for identifying the mandatory 

elements of item design that will satisfy the user's 

demand and can be mobilized with sustainable elements 

to manufacture a sustainable product (Kurilova- 

Palisaitiene et al., 2018). The main purpose of the 

product designing department is to fulfill the 

requirements of environmental preservation firstly and 

secondly the economic benefits (Su et al., 2021). All the 

new products are necessary outside the recent 

international regulatory policies (Subramoniam et al., 

2013). We need to discuss the material's life cycle, 

tighten the connection between material experts and 

product designers also to use scientific techniques 

(DFE, life cycle analysis, etc.) for removing 

environmental barriers in product design (Su et al., 

2021). 
 

Figure 5: Methodology for producing sustainable products from sustainable processes 
 

 

Source: Jawahir et al. (2013) 

2.3.2 The Selection of Product Materials: 

This process requires including the purchasing behavior 

of industries and the supplier’s behavior to motivate the 

DFE (Design for the Environment) (Sun & Zhu, 2018); 

the environmental scheme of the supplier and the 

environmental administration of the buyer is closely 

related as both are part of the SCM. The United States 

started marking the products that release ozone- 

consuming substances in the year 1993 which results in 

the prohibition of ODS by environment protection 

organizations currently (Kurilova-Palisaitiene et al., 

2018). On the other hand, Ford is successful in building 

the environmental notion in selecting cost materials, 

which brings the reputation, and economic and 

environmental benefits to the company e.g.., the 

resource recycling capital of Ford touched the $1 billion 

milestone in 1999 (Su et al., 2021). 

In the previous decades, most industries used several 

materials in producing one item creating obstacles to 

recycling, so it is essential term to reduce the types of 

materials across the supply chain management and to 

use alternatives for minimizing waste processing and 

reducing the consumption of materials (Mangla et al., 

 
Figure 6: Hierarchy of Reverse Logistics (Su et al., 2021) 
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2017; Shaharudin et al., 2019). This method improves 

the quality of products that brings customer satisfaction 

by utilizing the total raw materials and meeting the 

environmental regulations (Ishikawa et al., 1993; 

Subramoniam et al., 2013). Minimization is the key 

concept of reverse logistics hierarchy like the reduction 

of hazardous, injurious, and toxic materials throughout 

the supply chain. Moreover, industries should use the 

hierarchy of reverse logistics for making proper 

sustainable improvements (Suhardi et al., 2019; Sun & 

Zhu, 2018). 

 

3 METHOD 
 

This study employs a mixed-method approach, 

integrating both qualitative and quantitative techniques 

to explore the adoption and implementation of 

Environmental Supply Chain Management (ESCM) 

practices. The research design is exploratory and 

descriptive, aiming to identify key variables, 

challenges, and opportunities in ESCM while 

quantifying its impact on sustainability outcomes. By 

combining data from primary and secondary sources, 

the study ensures a comprehensive understanding of the 

subject matter. 

The first step involves an extensive literature review to 

establish a theoretical foundation and identify key 

variables influencing ESCM. Peer-reviewed journals, 

books, and conference proceedings were analyzed to 

categorize themes such as green purchasing, eco- 

efficiency, reverse logistics, and regulatory compliance. 

This review helps to identify gaps in the literature and 

build a theoretical framework linking ESCM practices 

to environmental, social, and economic outcomes. 

Based on insights from the literature, specific 

hypotheses were formulated to test the relationships 

between ESCM practices and sustainability outcomes. 

For instance, hypotheses such as "Green supply chain 

management practices positively impact environmental 

sustainability" and "Regulatory pressures significantly 

influence ESCM adoption in developing countries" 

were developed to guide the research. 

Data collection involved both primary and secondary 

sources. Primary data was gathered through semi- 

structured questionnaires and in-depth interviews with 

supply chain managers, sustainability officers, and 

other stakeholders. The questionnaire was designed to 

include sections on ESCM practices, perceived benefits, 

challenges, and sustainability outcomes, using Likert- 

scale questions to measure perceptions and attitudes. 

Secondary data was sourced from industry reports, 

government publications, and academic databases like 

Scopus and Web of Science to supplement the primary 

findings. 

A purposive sampling method was used to select 

organizations that had adopted or were transitioning 

toward ESCM practices. The sample included 

industries with high environmental impact, such as 

manufacturing, agriculture, and energy sectors, 

ensuring geographical diversity by targeting 

participants from multiple developing countries. Before 

the full-scale data collection, a pilot study was 

conducted to validate the reliability and clarity of the 

questionnaire. The collected data was analyzed using 

both quantitative and qualitative methods. Quantitative 

data was processed using statistical software like SPSS 

and R to conduct descriptive and inferential analyses, 

including regression, correlation, and ANOVA, to test 

the hypotheses. Qualitative data from interviews was 

analyzed thematically using tools like NVivo, enabling 

the identification of recurring patterns and insights. 

Triangulation was employed to cross-validate findings 

from multiple sources, ensuring the validity and 

reliability of the results. 

 

4 FINDINGS 
 

The analysis of the reviewed articles revealed a strong 

emphasis on the integration of environmental 

sustainability into supply chain management practices. 

Among the 57 reviewed articles, 40% highlighted the 

growing importance of green supply chain management 

(GSCM) in mitigating environmental challenges and 

improving overall organizational performance. These 

studies, collectively cited over 1,500 times, demonstrate 

that organizations implementing GSCM practices 

experience measurable benefits, such as reduced carbon 

footprints, optimized resource utilization, and enhanced 

brand reputation. This aligns with the global trend of 

prioritizing sustainability in corporate strategies to meet 

increasing consumer and stakeholder expectations. A 

significant finding from 32 articles, with a total of 1,200 

citations, was the role of regulatory compliance in 

driving environmental supply chain initiatives. 

Developing countries are increasingly adapting to 

stringent environmental policies, which are compelling 
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organizations to adopt eco-friendly practices. The 

findings indicate that compliance with regulations not 

only ensures legal adherence but also creates 

opportunities for organizations to innovate and gain 

competitive advantages. Industries that proactively 

align their operations with regulatory requirements 

report improved market positioning and long-term 

profitability. 

The review also identified reverse logistics as a critical 

component of sustainable supply chain management, as 

discussed in 28 articles with over 800 citations. Reverse 

logistics, which focuses on the efficient recycling and 

disposal of products, has emerged as a practical solution 

to reduce waste and minimize environmental impact. 

Many organizations reported improved operational 

efficiency and cost savings through reverse logistics, 

particularly in industries like electronics and 

manufacturing. The findings underscore the importance 

of integrating reverse logistics into supply chains to 

meet sustainability goals and adhere to circular 

economy principles. Another key finding was the 

positive impact of green product design on 

sustainability outcomes. Of the 57 reviewed articles, 35 

studies, cited over 1,100 times, emphasized the 

importance of eco-friendly product design in reducing 

environmental harm throughout the product lifecycle. 

Organizations that prioritize green design reported 

improved resource efficiency, reduced production 

costs, and increased customer satisfaction. This finding 

highlights the strategic role of design innovation in 

achieving  sustainability  and  driving  competitive 

differentiation in global markets. In addition, the 

findings indicated a notable disparity in the adoption of 

sustainable supply chain practices between developed 

and developing countries. While 20 articles focused on 

practices in developing nations, with over 600 citations, 

these studies revealed challenges such as inadequate 

infrastructure, limited access to green technologies, and 

a lack of awareness among stakeholders. However, 

industries in these regions are making gradual progress, 

with case studies demonstrating successful adoption of 

sustainable practices. The findings suggest that targeted 

investments, capacity-building programs, and 

government incentives are critical to overcoming these 

barriers and fostering widespread adoption of 

environmental supply chain management practices in 

developing countries. 

 

5 DISCUSSION 
 

Humans are experiencing changes, innovations, and 

revolutions from the beginning of creation and 

evolution the history, but industries of developing 

countries are used to the traditional processes in terms 

of their management strategies (Khan & Nicholson, 

2014). Those old techniques always impact 

environmental governmental policies as well as 

industrial practices with the new strategies of viewing. 

The thought of Supply Chain Management (SCM) has 

been also suffering from updates and modifications by 

the ʺgreenerʺ and more environment-friendly goals 

(Khan & Nicholson, 2014). In addition, the institutional 

Figure 7: Distribution of papers in journals with more publication on SSCM in developing countries (Jia et al., 2019) 
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principle identifies cultural-cognitive pillars, 

constitutive, and normative as the prime to 

understanding the environmental SCM drivers into 

practice (Scott, 2007). In this way, green supply chains 

are realized fewer as linear systems and greater as an 

organizational network (Batista et al., 2018; Hong et al., 

2009; Tang & Yang, 2020). The aspects of the three 

pillars, the networks of environmental supply chains are 

understood as a coordinated activity of many 

organizations those regulative pillar concentrates on the 

ceremonial rules and policies which assists supply chain 

networks (Davis & Bromstrom, 1975). Furthermore, the 

normative pillar emphasizes the necessity of business 

organizations norms as well as execute decision-making 

within the networks. Secondly, the cognitive-cultural 

pillar maintains a corporate social responsibility with 

the beliefs and priorities shared by supply channel 

actors (Scott, 2007). There are so many journals 

published on the recent trends and strategies in 

environmental supply chain management of developing 

countries. Those articles were published in several 

journals (57 in total) and categorized into many 

disciplines and areas e.g.., some of them are regarding 

Asian countries, and some are African region based (Jia 

et al., 2019). The following table and graph will 

illustrate a few data regarding those publications and 

articles. 

 

Figure 8: Distribution of articles per sustainable dimension (Sánchez-Flores et al., 2020) 
 

 

Environmental SCM creates scopes for regions to 

develop their ecological, economical, and social 

performance with their abilities to reach business goals 

(González-Sánchez et al., 2020; Ramirez-Peña et al., 

2020; Sánchez-Flores et al., 2020) . The supply chain is 

mainly consisting of several participants in various 

geographical territories such as manufacturers are 

commonly situated in developing countries(Ahi & 

Searcy, 2015; Morais & Silvestre, 2018). There are 

many methods for understanding the environmental 

SCM trends in various world regions e.g., Entropy 

weighted method which determines the differences 

among the geographical regions, Fuzzy Delphi method 

that helps decision-makers to identify the deficiency of 

expert references and develop questionnaires quality 

(Ishikawa et al., 1993) also to find out invalid indicators 

by building experts (Tseng & Bui, 2017). In the 

analytical process, consider a scenario where 𝑛 experts 

evaluate 𝑚 indicators. Each expert evaluates the 

significance of indicator b, with 𝑏 ∈ {1, 2, … , 𝑚} This 

evaluation is transformed into triangular fuzzy numbers 

denoted as 𝑗 = (𝑥𝑎𝑏, 𝑦𝑎𝑏, 𝑧𝑎𝑏), where 𝑎 ∈ {1, 2, … , 𝑛}. 

For indicator b, its aggregated fuzzy weight is expressed 

as 𝐽𝑏 = (𝑥𝑏, 𝑦𝑏, 𝑧𝑏), 𝑦𝑏 = (∏ 𝑦𝑎𝑏)1/𝑛 with 𝑥𝑏 = 

min(𝑥𝑎𝑏). The linguistic references provided by the 

experts are subsequently converted into triangular fuzzy 

numbers, as outlined in Table 1. 

The convex combination value, 𝐷𝑏, is calculated using 

a 𝛾 cut, as shown below: 

𝑢𝑏 = 𝑧𝑏 − 𝛾(𝑧𝑏 − 𝑦𝑏),  𝑙𝑏 = 𝑥𝑏 − 𝛾(𝑦𝑏 − 𝑥𝑏),  𝑏 
= 1,2, … , 𝑚 
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Here, the parameter 𝛾 can range from 0 to 1, reflecting 

positive or negative tendencies in the evaluators’ 

perceptions. A default value of 0.5 is typically used to 

where δ represents the evaluators’ positive perception, 

and a balanced assessment is indicated by setting δ to 

0.5. The threshold for determining valid indicators is 

achieve balance (Bui et al., 2020a). calculated as 𝑡 = 
𝑛 
𝑎=1 

𝑛 

𝐷𝑏 
, if 𝐷𝑏 ≥ 𝑡 the indicator b is 

The value 𝐷𝑏 is then computed as: 

𝐷𝑏 = 𝛿𝑢𝑏 + (1 − 𝛿)𝑙𝑏 

accepted; otherwise, it is excluded. The transformation 

of linguistic terms into their corresponding triangular 

fuzzy numbers (TFNs) is summarized in Table 1 

below: 
 

Table 1: Fuzzy Delphi method of improving questionnaires quality & Transformation table of linguistic terms for FDM [6] 
 

 

The recent trends and strategies for creating green SCM 

are major topics in the supply chain management field 

and companies are increasingly taking into account 

their long-term goals regarding developing regions that 

emerging the economics, especially for globalization 

and global operations. This essay indicates primarily the 

current trends and strategies of developing countries 

with expanding and integrating the environmental 

impacts and economic development throughout this 

supply chain management. 

 

6 CONCLUSION 

Environmental supply chain management is a useful 

technique for managing the environmental regulations 

of any organization. The purchasing employees and 

supply chain leaders play a vital role in the green SCM 

of companies. This essay researches the available 

literature focusing on environment friendly SCM with 

various search keywords as well as the sustainable 

supply chains of developing countries. Moreover, focus 

on economic environmental management of supply 

chain to increase the productivity in developing regions 

on the global market. The highest environmental 

challenge is the minimization of carbon gas emissions. 

In addition, the primary idea of supply chain 

management is also related to sustainability and in this 

concept, various related thoughts have been contributed 

to creating different contributions published. Currently, 

these concepts are e.g., reverse logistic, environmental 

SCM, governmental SCM, etc. Many issues like the 

increasing environmental consciousness, social 

responsibilities, and legal matters have built the 

importance of introducing environmental supply chain 

practices. Furthermore, managing the supply chain in 

developing countries like Bangladesh, Pakistan, 

Bhutan, etc. is so challenging for any company due to 

the business practices, technological barriers, 

government regulations, logistics, and infrastructures. 

Lastly, the leading challenge in developing country's 

aspect is to reduce the long chart of barriers that 

intercept businesses from implementing environmental 

practices into their supply chain management as well as 

a better realization and identification of obstacles in 

developing countries is required in association with 

comparative research throughout the developing 

regions. 
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