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ABSTRACT

This study looks at how businesses are using Green Supply Chain Management (GSCM) to
make their supply chains more environmentally friendly. In the past, companies focused
mainly on cutting costs and delivering products quickly, often ignoring the impact on the
environment. But now, with growing concerns about climate change, limited natural
resources, and stricter environmental laws, many businesses are starting to adopt green
practices.

The Research explores the reasons why companies choose to go green, the benefits they gain,
the challenges they face, and how well they are putting these practices into action. To gather
this information, the researchers used both surveys and interviews with supply chain experts
from different industries. The results show how companies are reacting to the pressure and
opportunities related to sustainability.

Key reasons for adopting GSCM include following environmental laws, saving money,
meeting customer demand for eco-friendly products, and gaining an edge over competitors.
Some companies are also driven by their values, like social responsibility and building a
strong brand. For industries like automotive and manufacturing, where strict environmental

rules apply, following regulations is especially important.
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Common green practices include buying from eco-friendly suppliers, using biodegradable
packaging, recycling and reusing products (reverse logistics), and using fuel-efficient
transportation. These helps reduce waste, save energy, and lower pollution. For example,

some companies are switching to smart transport systems to cut fuel use.
KEYWORDS: Green Enviroment, Supplier, GSCM, Sustainability.

L. INTRODUCTION

The global supply chain system has traditionally been driven by cost reduction, efficiency,
and profit maximization, often at the expense of environmental considerations. As climate
change and resource depletion gain increasing attention, businesses must incorporate
sustainability practices into their supply chains. However, many organizations face
significant challenges when trying to integrate Green Supply Chain Management (GSCM)
practices. This study will explore these challenges, such as high upfront costs, lack of
knowledge, and resistance to change, as well as the benefits gained through green practices,

like enhanced efficiency, reduced costs in the long term, and improved brand reputation.

II.LOBJECTIVES:

» To study the role of suppliers and vendor development programs in implementing green
procurement.

» Understand the main challenges businesses face in implementing these practices.

» Measure the extent to which industries have adopted GSCM practices.

» Examine the key drivers motivating companies to adopt sustainability practices in their
supply chains.

» Evaluate whether the adoption of GSCM leads to long- term financial and environmental

benefits.

IT1.Literature Review:

Green Supply Chain Management (GSCM) — the integration of environmental thinking into
supply-chain management (from product design through end-of-life) — has evolved from
isolated “green” practices to a strategic orientation that links sustainability with operational
and business performance. Systematic reviews show strong growth in GSCM scholarship
since the early 2000s, with a consolidation of literature and rising interest in sector-specific

studies, including the automotive industry.
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Regulatory Pressure: How environmental regulations influence businesses to adopt
sustainable practices.

Technological Innovations: The role of technological advancements (e.g., renewable energy,
Al-driven logistics optimization) in making GSCM feasible.

Market Demand: Consumer demand for green products and how this drives companies
toward sustainability.

Environmental Impact: The environmental benefits of reducing waste, energy consumption,
and carbon footprints.

The implementation of green supply chain practices has been studied extensively in recent
years. Key drivers for adopting GSCM include regulatory compliance, consumer demand for
sustainable products, and competitive advantage. Studies by Srivastava (2007) and Vachon &
Klassen (2008) suggest that businesses often turn to GSCM to comply with environmental
laws and regulations or to enhance their brand image.

Technological innovations play a key role in facilitating GSCM, with energy-efficient
logistics systems, renewable energy sources, and eco-friendly packaging driving positive
change

(Kannan et al., 2014). These innovations reduce environmental impact and enhance cost
efficiency, offering businesses both environmental and financial benefits.

Impact on performance: environmental and business outcomes

Empirical studies report that GSCM practices can yield measurable environmental benefits
(reduced emissions, waste, and material use) and frequently positive business outcomes (cost
savings, improved process efficiency, and sometimes improved firm performance). However,
effect magnitudes vary by practice and firm context; some studies show a positive link
between GSCM and financial performance in automotive firms, while others stress that

benefits often accrue only after an initial investment and learning period.

I11.1.1 Summary and Research Gap:

Summary: Research on the implementation of Green Supply Chain Management (GSCM) in
the automotive industry shows that the sector is one of the most environmentally intensive
industries due to high energy consumption, material usage, and waste generation. As a result,
automotive OEMs and suppliers are increasingly adopting green practices to reduce

environmental impact and improve operational performance.
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Overall, the literature indicates that GSCM implementation improves environmental
performance, operational efficiency, and sometimes financial outcomes, but the extent of
impact varies based on firm capabilities, technology usage, and supply chain collaboration.

III.1.Research Gap: “Existing literature focuses mainly on OEMs and Tier-1 suppliers, offers
limited empirical evidence from emerging economies like India, and lacks integrated studies
linking digital technologies with measurable GSCM performance outcomes. There is also
inadequate research on multi-tier adoption, ELV recovery systems, and longitudinal

assessment of GSCM practices in the automotive sector."

IV.Research Methodology:

Study Design: This research adopts a mixed-method approach, combining both quantitative
and qualitative methods to gain a comprehensive understanding of Green Supply Chain
Management (GSCM) adoption in various industries. The quantitative component is based on
structured survey data, while the qualitative aspect draws insights from open-ended responses

and expert interviews.

IV1.1 Sampling Plan

Sampling Method: Simple Random Sampling

Target Population: Supply chain specialists, sustainability officers, logistics managers, and
other relevant professionals involved in GSCM.

Sample Size: 50

Respondents: 30 valid responses were collected and analysed.

Participants were selected based on their direct involvement in supply chain operations and
decision-making related to sustainability. The sample represents professionals from multiple

industries, including manufacturing, automotive, logistics, and consumer goods.

IV1.2 Data Collection Methods Primary Data:

1. Surveys:

Structured questionnaire was distributed to participants, designed to capture:
The level of GSCM adoption.

Specific green practices being implemented.

Key motivators and barriers.

Perceived benefits and areas most impacted.

Future sustainability plans.
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The survey included both closed-ended and open-ended questions. For closed-ended
questions, respondents selected options that best described their organization’s practices.
Open-ended responses (e.g., Question 16) provided deeper insights into specific experiences

and initiatives.

2. Interviews:

A limited number of in-depth interviews were conducted with select supply chain
professionals to further explore:

Real-world challenges in implementing GSCM.

Success stories or innovative strategies.

Their perspective on industry trends and future sustainability directions.

Secondary Data:
A thorough review of academic literature, industry reports, and case studies was conducted to
support the development of the questionnaire and interpretation of findings.

Sources include scholarly journals, government publications, and corporate sustainability

reports.

V.Data Analysis:

1.How is sustainability integrated into your responsibilities?

Table 1.1

Option No of %
responses

Sustainability is not a part of my responsibilities 2 6.67

Incorporate sustainable practices into daily operations and decision-{18

making 60

Sustainability is only considered at the S 16.67

end of the product lifecycle
My responsibilities are focused solely on cost reduction, not5
sustainability 16.7
Total 30 100
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responsibilities practices into making the

Graph 1.1

Interpretation:

ilities oncostreduction,

only considered at lifecycle are focused solely not sustainabilty

60% of respondents incorporate sustainability into their daily operations, showing strong

engagement.

A combined 33.37% either focus only on cost or consider sustainability at limited stages,

indicating inconsistent integration across roles.

A small group (6.67%) sees no connection between their role and sustainability, highlighting

a need for broader awareness.

General Analysis:

2.How would you describe your company’s approach to sustainability in the supply chain?

Table No-2.1

Option No of|
responses (%)

Sustainability is not a priority in our supply chain 0 0

We focus on minimizing costs with little regard for environmental|l0 33.33

impact

We integrate sustainability by working with eco-friendly suppliers and{16 53.33

reducing waste

We only consider sustainability when it's legally required 4 13.33

Other 0 0

Total 30 100
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Graph No-2.2

3.How familiar are you with Green Supply Chain Management (GSCM) practices?

Table 3.1

Interpretation:

Option No of responses, (%),
Not familiar, 1 3.33
Somewhat familiar22 73.33
Very familiar 7 23.33
Total 30 100%

Percentage (%)

7333

4 e “

NOT FAMILIAR, SOMEWHAT FAMILIAR VERY FAMILIAR

Graph 3.1

73.33% are somewhat familiar, and 23.33% are very familiar, reflecting a good general

understanding.

Only 3.33% are unfamiliar, suggesting strong awareness levels across the organization.

4.What were the main motivations behind your organization’s decision to integrate GSCM

practices?

www.ijarp.com
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Table 4.1

Option No of responses| (%)
Regulatory requirements 3 10
Consumer demand for sustainability |6 20
Cost reduction 9 30
Brand image/reputation enhancement |5 16.67
Risk management (e.g., climate change)6 20
Other (please specify) 1 3.33
Total 30 100

Percentage (%)

20

15
5 '
0

Regulatory Consumerdemand  Cost reduction Riskmanagement Other (please
requirements for sustainability age/ eputation (e.g., climate specity)

°

Graph 4.1

5.Which areas of your supply chain have been most impacted by the adoption of GSCM

practices?

Table 5.1
Option INo of response (%)
Procurement and sourcing 9 10.98
Manufacturing and production |17 20.73
Logistics and transportation 22 26.83
Packaging and waste management24 29.27
Product end-of-life management 9 10.98
Other 1 1.22
Total 82 100

Percentage (%)
Graph 5.1
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6.What measures have been implemented to reduce environmental impact in the

manufacturing or production process?

Table 6.1
Option No of responses| (%)
Use of renewable energy sources |6 20
Energy-efficient production 7 23.33
equipment
Wastereduction/recycling programs|17 56.67
Water conservation initiatives 0 0
Other 0 0
Total 30 100

Percentage (%)

un

USE OF RENEWABLE ENERGY-EFFICIENT WASTE WATER CONSERVATION OTHER
ENERGY SOURCES PRODUCTION REDUCTION/RECYCLING INITIATIVES
EQUIPMENT PROGRAMS

Graph 6.1

7.What steps have been taken to reduce waste and increase recycling within your supply chain

operations?

Table 7.1
Option No of (%)

Response|

Packaging reduction strategies 7 23.33
Recyclable or reusable materials used 22 73.33
Circular economy initiatives (e.g., product take-backil 3.33
schemes)
Other 0 0
Total 30 100

Percentage

100 73.33

80

&0 23.33

40 22 3.33 30
— —

Packaging Recyclable  Circular schemes) Other Total
reduction or reusable economy
strategies materials initiatives
used (e.g.,
product
take-back

m No of Response = (%)

Graph 7.1
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8.What challenges has your organization faced when implementing GSCM practices?

Table 8.1

Option No of (%)
Response

High initial costs 3 26.67
Lack of expertise or training 10 33.33
Resistance to change within the organization 1 3.33
Involvement of supply chain partners (e.g., suppliers, distributors)10 33.33
Regulatory compliance issues 0 0
Technological limitations 0 0
Other 1 3.33
Total 30 100

Percentage (%)

Graph 8.1

9.What measurable benefits has your organization experienced as a result of implementing

GSCM practices?

Table 9.1

Option No of (%)
Response

Reduced operational costs (e.g., energy savings, waste reduction)16 53.33
Improved brand image and customer loyalty 3 10
Compliance with environmental regulations 7 23.33
Enhanced supply chain efficiency 2 6.67
IReduced environmental footprint (carbon emissions, waste) 2 6.67
Other 0 0
Total 30 100

Percentage (%)

45 4333

30
30
25 16.67
10
20
15 ~amta

FINANCIAL BETTER ACCESS COLLABORATION MORE TRAINING OTHER

INCENTIVES OR TO GREEN WITH INDUSTRY OR RESOURCES

Graph 9.1
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10.What are your future plans for expanding or improving GSCM practices in your supply

chain?

Table10.1
Option EO of [(%)

esponse
INo plans for expansion or improvement 4 13.33
Focusing on reducing carbon emissions and waste through new initiatives(17 56.7
Planning to increase production without considering sustainability 0 0
Implementing short-term cost-cutting measures without 3 26.67
sustainability goals
Other 1 3.33
Total 30 100

Percentage (%)

NO PLANS FOR FOCUSING ON PLANNING TO IMPLEMENTING
EXPANSIONOR  REDUCING CARBON INCREASE SHORT-TERM COST-
IMPROVEMENT EMISSIONS AND PRODUCTION CUTTING
WASTE THROUGH WITHOUT MEASURES
NEW INITIATIVES CONSIDERING WITHOUT
SUSTAINABILITY SUSTAINABILITY
GOALS

Graph 10.1

11.What support (e.g., from government, industry groups, or within the organization) would

make it easier to implement or enhance GSCM practices?

Table 11.1
Option No of Response (%)
Financial incentives or subsidies 9 30
Better access to green technologies 13 43.33
Collaboration with industry peers 3 10
More training or resources for employees|5 16.67
Other 0 10
Total 30 100

Percentage (%)
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VI.SCM Practice:

Green Supply Chain Management Practices vs. Traditional Supply Chain Practices

Supply Chain Management Practices

Green Supply Chain Management (GSCM) involves integrating environmental
considerations into the supply chain processes. It focuses on reducing the environmental
impact, improving sustainability, and achieving long-term cost savings. Here's how GSCM
can be applied:

Sustainable Sourcing:

Companies procure raw materials from suppliers that follow sustainable practices, ensuring
minimal environmental damage.

Eco-friendly Manufacturing:

The production process focuses on reducing waste, water usage, and energy consumption.
Use of renewable energy and eco-efficient processes are prioritized.

Green Logistics:

Transportation is optimized to reduce emissions. Companies use fuel-efficient vehicles, route
optimization software, and explore alternative transport modes like rail or electric vehicles.
Waste Management and Recycling:

Waste from the production process is minimized, and any waste that is generated is recycled
or repurposed. Packaging materials are eco-friendly.

Supplier Collaboration:

Companies work with suppliers to ensure that sustainable practices are adopted across the
entire supply chain.

End-of-life Product Management:

Products are designed for easy recycling, and companies manage the entire lifecycle,
including disposal or reuse.

Benefits of Green Supply Chain Management (GSCM)

Cost Savings: Reduced energy usage, waste, and improved operational efficiency often lead
to lower costs in the long term.

Brand Reputation: Companies that adopt green practices often enhance their reputation,
appealing to eco-conscious consumers.

Regulatory Compliance: As environmental regulations tighten globally, adopting GSCM
helps businesses stay compliant.

Market Differentiation: Eco-friendly practices can differentiate a brand in a competitive

market.
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Improved Risk Management: Sustainable practices can reduce risks associated with resource
scarcity, climate change, and regulatory fines.

VI.1.1.Traditional Supply Chain Practices (Without Green Initiatives)

Traditional supply chains typically prioritize cost, efficiency, and speed, with little regard for
environmental impact. These practices can often lead to higher energy consumption, waste
generation, and environmental degradation. Here’s how traditional supply chains often
operate:

Non-sustainable Sourcing:

Raw materials may be sourced without considering environmental impact, often leading to
deforestation, water pollution, and depletion of natural resources.

Inefficient Manufacturing:

The production process focuses on minimizing costs rather than minimizing environmental
impact, leading to higher energy use and waste generation.Logistics without Sustainability
Considerations:Traditional supply chains prioritize speed and cost over emissions, leading to
the use of inefficient transport methods and longer delivery routes.

Waste Generation:

Waste management practices are typically not optimized for sustainability, leading to large
amounts of waste being sent to landfills.

Lack of Supplier Collaboration:

Suppliers may not be required to adhere to environmental standards, leading to
inconsistencies in sustainability practices.

Limited Product End-of-life Management:

Products may not be designed for recycling or reusability, contributing to waste at the end of
the product lifecycle.

VI.1.2 Challenges of Traditional Supply Chains

Higher Costs in the Long Run:

Inefficiency in energy use, transportation, and waste management can increase operational
costs over time.

Negative Environmental Impact:

Unsustainable practices contribute to environmental degradation, including pollution,
deforestation, and overexploitation of resources.

Regulatory Risks:

Traditional supply chains may fail to meet growing environmental regulations, risking fines

and damage to reputation.Consumer Backlash:Modern consumers increasingly value
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sustainability, and companies ignoring green practices may lose market share to more eco-

friendly competitors.

VII. FINDING:

The findings of this project on Green Supply Chain Management (GSCM) are derived from
an extensive analysis of both qualitative and quantitative data gathered from various
industries that have adopted GSCM practices. The findings highlight the motivations,
challenges, practices, and benefits associated with the integration of green practices into
supply chain operations. Below are the key findings:

1.GSCM Adoption Rate by Industry

2.Motivations Behind GSCM Adoption

3.GSCM Practices Implemented

4.Challenges Faced in Implementing GSCM

5.Benefits Experienced from GSCM

6.Future Plans for Expanding GSCM:

Companies are increasingly planning to expand their GSCM practices in the future. The
primary areas for expansion include:Circular Economy  Models,Sustainable

Sourcing,Collaboration with Suppliers,Growth Trends

VII.1.1 SUGGESTIONS:

Based on the findings of this research, the following suggestions can help companies enhance
their GSCM adoption and overcome the challenges they face:

1. Overcoming Initial Costs

Actionable Steps: Explore government programs that offer financial support for sustainability
Initiatives.

2. Increasing Awareness and Training

3. Strengthening Supplier Relationships

Suggestion: Collaboration with suppliers is key to the successful implementation of GSCM.
Companies should incentivize suppliers to adopt sustainable practices and offer support in the
transition to greener processes.

4.Integrating Technology and Innovation

Suggestion: Technological innovations can play a vital role in streamlining GSCM practices
and improving efficiency. Companies should invest in green technologies such as energy-

efficient equipment, automation, and data analytics tools to optimize their supply chain.
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5.Continuous Monitoring and Improvement
Suggestion: Companies should implement systems to continuously monitor and improve their
GSCM practices. This involves setting measurable goals, collecting data on sustainability

metrics, and regularly reviewing the effectiveness of the practices.

VIII.CONCLUSION:

The Research study on Green Supply Chain Management (GSCM) highlights the growing
importance of integrating environmental sustainability into supply chain operations across
industries. The findings indicate that while adoption levels vary, sectors with higher
environmental impact—such as automotive, electronics, and manufacturing—are
increasingly embracing green practices in response to regulatory pressures, rising consumer
awareness, and the need to enhance operational efficiency.Overall, the research concludes
that GSCM is no longer optional but essential for organizations aiming for long-term
competitiveness and sustainability. By adopting green practices, companies can contribute to
environmental preservation while simultaneously improving operational efficiency and
building a strong, sustainable brand. Continuous innovation, collaboration, and commitment
from all supply chain stakeholders will be crucial in ensuring the successful integration and

expansion of GSCM practices in the future.

VIII.1 FUTURE SCOPE:

The future of GSCM is promising and transformative. With technological innovation,
regulatory support, and growing environmental awareness, supply chains are expected to
become more sustainable, resilient, and competitive. Companies that invest early in GSCM

will gain long-term strategic, operational, and environmental advantages.
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