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ABSTRACT

As global environmental concerns continue to escalate, managing supply chains in an environmentally
responsible manner has emerged as a critical strategic imperative for organizations across industries. This study
explores the key challenges and opportunities in implementing Green Supply Chain Management (GSCM)
practices within the context of environmentally friendly technologies, with a focus on Indian enterprises. As
emphasized by Henriques and Sadorsky (1999), the level of a firm’s commitment to environmental issues is
increasingly viewed as a reflection of its long-term sustainability strategy. In alignment with this, the research
identifies growing internal and external pressures on companies—including stakeholder expectations, regulatory
demands, and environmental degradation—that necessitate a transition toward greener operations (Walton et al.,
1998; Sarkis, 1995).

Employing a mixed-method approach comprising a structured survey, in-depth interviews, and literature
analysis, the study captures data from 30 logistics and manufacturing companies primarily based in Delhi NCR.
The findings reveal that although awareness about GSCM is increasing, particularly in larger firms, significant
barriers persist—especially among small and medium enterprises (SMEs). These include insufficient
infrastructure, limited knowledge, resistance to change, cost pressures, and lack of incentives or policy clarity.
Furthermore, many respondents indicated that low consumer demand for green products diminished the urgency
to adopt sustainable supply chain measures, aligning with earlier observations made by Simpson and Power
(2005) about the critical role of external drivers.

Statistical and thematic analysis of the data indicates that integrating GSCM contributes to long-term operational
efficiencies, brand reputation, and cost savings, even though initial implementation costs may be high. The study
also highlights that companies with stronger cross-functional collaboration and top-management support are
more likely to succeed in greening their supply chains (Lambert et al., 1998; Kanter, 1994).

The research concludes that GSCM adoption is not only an environmental necessity but also a source of
sustained competitive advantage. To address existing gaps, the study recommends that organizations invest in
employee training, develop partnerships with eco-compliant suppliers, and implement structured monitoring
mechanisms for environmental performance. Additionally, government support in the form of policy incentives
and technological aid could significantly enhance SME participation in sustainable supply chain initiatives
(Rondinelli & London, 2003). Future research may further investigate sector-specific challenges and the long-
term financial implications of GSCM adoption in emerging economies.
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A. INTRODUCTION

i. Background Factors Necessitating the Project

1. Situational Analysis

The increasing levels of global warming, environmental degradation, and carbon emissions have drawn attention
to the critical role of industrial operations and supply chains in contributing to ecological harm. As organizations
strive for competitive advantage and global market integration, the pressure to adopt sustainable and
environmentally friendly practices has intensified. In India, where rapid industrial growth and economic
development coexist with environmental concerns, the need for sustainable supply chain management has
become particularly urgent.

Companies face numerous challenges in their transition toward sustainability, especially when attempting to
balance economic efficiency with ecological responsibility. Environmental sustainability is now seen as a core
element of corporate strategy. However, many firms—especially in emerging economies like India—Ilack the
knowledge, infrastructure, or policy incentives to effectively implement green practices across their supply
chains. This has led to growing interest in Green Supply Chain Management (GSCM), which seeks to integrate
environmental considerations into every stage of the supply chain, from sourcing and production to distribution
and reverse logistics.

2. Literature Review

A substantial body of research has emerged in recent years exploring the impact and implementation of GSCM
practices. According to Sarkis (1995), the integration of environmental strategies into manufacturing and
logistics offers both ecological and economic benefits. Walton et al. (1998) highlight the importance of
collaboration with suppliers to co-develop greener processes and recyclable products. Furthermore, Henriques
and Sadorsky (1999) note that a firm’s commitment to the environment significantly influences stakeholder
perception and long-term viability.

Studies by Simpson and Power (2005) emphasize that the willingness of organizations to adopt GSCM often
hinges on external pressures—such as customer expectations, governmental regulations, and industry norms—
as well as internal drivers like leadership vision and employee commitment. However, the literature also reveals
a lack of localized research focusing on SMEs in developing countries. This gap is especially notable in India,
where supply chains are vast, complex, and often informal. This study addresses this gap by examining
environmental orientation in Indian firms’ supply chains.

3. Exploratory Research
This study utilized multiple exploratory research techniques, including:

o Experience Surveys: Informal conversations with logistics professionals and environmental managers
provided practical insights into GSCM challenges.

e Case Studies: Reviewed green logistics practices in leading firms such as IBM and Yusen Logistics
(Japan), which implement sustainable fuel and recycling systems.

e Secondary Data: Sourced from journals, organizational reports, and governmental databases.

o Pilot Study: A pretest of the survey tool helped refine question clarity and structure, ensuring more
reliable data collection.
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e Focus Groups & Interviews: Conducted to gather qualitative feedback on organizational readiness,
consumer awareness, and operational bottlenecks.

ii. Further Explanation of the Research Topic

Definition and Scope of Green Supply Chain Management (GSCM)

Green Supply Chain Management (GSCM) is the integration of environmental considerations into every phase
of the supply chain—from the initial sourcing of raw materials to the final delivery of products, and even to
post-consumption processes like recycling and waste management. The goal is to reduce the environmental
impact of supply chain activities while maintaining or improving overall efficiency and cost-effectiveness. This
approach not only aligns business operations with global sustainability goals but also builds long-term
competitive advantage by enhancing brand image, reducing operational waste, and complying with
environmental regulations.

In the context of environmentally friendly technology, GSCM becomes even more critical. Technologies such
as solar panels, electric vehicles, wind turbines, biodegradable packaging, and energy-efficient electronics are
designed with sustainability in mind. However, their production and distribution often involve complex global
supply chains that, if not managed properly, can negate the very environmental benefits these products are
supposed to offer. Therefore, the focus of this study is not merely on the end-products being “green,” but on
ensuring that the processes and logistics behind their creation and delivery are sustainable as well.

Relevance of the Topic to Current Industrial and Environmental Challenges

This topic gains urgency in light of escalating environmental challenges such as climate change, resource
depletion, pollution, and regulatory pressures. The rapid expansion of industrialization—particularly in
emerging economies like India—has led to an increase in greenhouse gas emissions and ecological imbalance.
In this setting, traditional supply chain models, which often prioritize cost and speed over sustainability, are
proving inadequate and even harmful in the long run.

Moreover, consumer preferences are shifting toward sustainable products and companies that demonstrate
environmental responsibility. Organizations are now under increasing scrutiny from governments, investors,
NGOs, and customers to align their business models with global climate goals and sustainability standards.
GSCM provides a structured path to achieve these objectives while maintaining economic viability.

This study is especially relevant to India, where the adoption of green technologies is on the rise, yet the
infrastructure, policy support, and supply chain maturity to implement GSCM practices are still developing. The
challenges faced by Indian firms—sparticularly small and medium-sized enterprises (SMEs)—include high costs
of sustainable materials, lack of technological know-how, and weak regulatory enforcement. This research aims
to unpack these challenges and identify feasible strategies for improvement.
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Dimensions of the Research Topic
The topic encompasses several interrelated dimensions that form the backbone of the study:
1. Environmental Orientation

The degree to which an organization aligns its supply chain practices with environmental goals. This
includes corporate environmental policy, stakeholder engagement, and leadership commitment.

2. Operational Practices

Involves sustainable procurement, green manufacturing processes, eco-friendly packaging, energy-
efficient logistics, and reverse logistics for waste management and recycling.

3. Stakeholder Collaboration

Examines the role of suppliers, distributors, regulators, and customers in influencing and facilitating
GSCM implementation.

4. Technological Integration

The adoption of digital tools, renewable energy sources, and innovative materials to enhance the
sustainability and efficiency of supply chain operations.

5. Regulatory Compliance

Considers how national and international environmental standards and laws affect supply chain
decisions and investments.

6. Performance Measurement

Includes frameworks for measuring the environmental and financial impact of GSCM, such as carbon
footprint, energy use, waste reduction, and return on investment (ROI).

Conceptual Boundaries and Research Focus

This research limits its focus to environmentally friendly technologies and the supply chains that support them,
primarily within the Indian industrial context. It centers on understanding how organizations structure their
supply chains to support environmental objectives, what obstacles they face, and how these can be overcome
through innovation, policy, and strategic partnerships.

While GSCM as a field is expansive and applies across various industries, this study narrows the scope to key
sectors in India—such as manufacturing, logistics, and information technology—which are both
environmentally impactful and strategically important for national growth. It also emphasizes the unique role of
SMEs, whose adoption of green practices remains under-researched but critical for broad-based sustainability
transformation.
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Importance of Clarifying the Topic

Understanding the boundaries, scope, and multi-dimensional nature of this topic is essential for defining
appropriate research questions, methodologies, and analytical frameworks. It ensures that the study remains
focused on actionable insights and produces findings that are both academically rigorous and practically relevant
to industry stakeholders.

Ultimately, this topic bridges the gap between sustainability theory and real-world business practice, with the
goal of supporting firms in making supply chain decisions that are not only economically sound but also
environmentally responsible.

iii. Research Questions

1. General Research Questions

o What are the key challenges faced by Indian firms in adopting and implementing environmentally
friendly supply chain practices?
o How does GSCM affect organizational performance and stakeholder perception?

2. Specific Research Questions (Hypotheses)

e H1: There is a positive relationship between environmental regulation compliance and GSCM adoption.

e H2: SMEs face more implementation challenges in GSCM compared to large enterprises.

o H3: Strong supplier collaboration and employee engagement are positively associated with successful
GSCM practices.

3. Expected Relationships Between Variables

e Firms with higher awareness and commitment to environmental goals are more likely to implement
effective GSCM strategies.

o Government support, consumer demand, and industry norms serve as moderating variables influencing
GSCM success.

4. Connecting General and Specific Questions
The general questions provide the overarching aim of understanding GSCM challenges, while the specific

guestions delve into measurable hypotheses concerning internal capabilities, external pressures, and
organizational outcomes. These connections help form a logical framework for empirical testing and analysis.
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iv. Research Objectives
Derived from the research questions, the study sets out the following clear, measurable objectives:

1. To evaluate the current level of GSCM adoption among Indian logistics and manufacturing firms,
especially SMEs.

2. To identify critical barriers and enablers to implementing environmentally friendly supply chain
practices.

3. To assess the impact of GSCM practices on organizational performance, customer satisfaction, and
regulatory compliance.

4. To compare best practices across firm types and sectors, highlighting differences between high- and
low-performing green supply chains.

5. Todevelop practical recommendations for management and policymakers to improve the adoption
and efficiency of GSCM strategies.

B. RESEARCH DESIGN AND METHODOLOGY

i. Type(s) of Research Design Used

This study employs a descriptive research design combined with exploratory elements. The descriptive
design is used to quantify the level of adoption of green supply chain practices in selected sectors and to assess
organizational attitudes and challenges. Meanwhile, the exploratory component involves qualitative techniques
to understand deeper behavioral and structural barriers to environmentally sustainable supply chain
management.

The choice of a mixed-method approach is justified by the dual nature of the problem: it requires both
statistical analysis (to establish the prevalence of green practices and the significance of different influencing
factors) and qualitative insights (to understand the "why" behind behaviors and decisions). The research attempts
to go beyond surface-level observation by collecting primary data from various stakeholders and cross-
validating it with secondary data from journals, industry reports, and government publications.

ii. Data Collection Method(s) and Forms
1. Survey Questionnaire (Attached in Appendix)

A structured survey was designed as the main instrument for quantitative data collection. It included:
e Multiple-choice and Likert-scale questions
e Sections on awareness, challenges, practices, and outcomes related to green supply chains
o Demographic data of firms (e.g., size, industry type)
2. Logic of Questionnaire Design
e Medium: The survey was self-administered online and via face-to-face interviews, depending on the

respondent’s availability and access.
e Question Structure:

© 2025, IJSREM | www.ijsrem.com | Page 6



http://www.ijsrem.com/

Qg&’ ‘3;%
# IISREM
""’“Zfﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 09 Issue: 06 | June - 2025 SJIF Rating: 8.586 ISSN: 2582-3930
o Section A: Organizational profile
o Section B: Awareness and adoption of GSCM
o Section C: Barriers and enablers

o Section D: Perceived outcomes and future plans
e Sequencing: Questions followed a logical flow—starting from general (awareness) to specific (barriers
and performance impact), reducing cognitive fatigue and improving response accuracy.
e Scales Used: Primarily 5-point Likert scales for measuring agreement levels, frequency, and
satisfaction. Dichotomous (yes/no) and open-ended responses were used to collect contextual data.

iii. Sampling Design and Plan

1. Target Population

The target population included logistics, manufacturing, and technology-based firms involved in the production
or distribution of environmentally friendly technologies in India, particularly SMEs.

2. Sampling Frame

The sampling frame was based on the Delhi NCR registry, which includes a wide representation of small and
medium enterprises.

3. Sample Units
o Individual firms were the sample units.
o Within each firm, senior managers or environmental officers were chosen as respondents due to their
decision-making roles.

4. Sampling Method

e Convenience sampling was used due to time and resource constraints, though efforts were made to
include a balanced representation of sectors.

5. Sample Size
e The final sample size was 30 firms, with responses collected via direct survey administration.
6. Response Rate

e Out of 40 firms approached, 30 completed the survey, resulting in a 75% response rate, which is
acceptable for exploratory-descriptive studies of this nature.

iv. Fieldwork

The fieldwork phase of this research was essential in collecting primary data and gaining real-world insights
into the adoption and challenges of green supply chain management (GSCM) within Indian firms, particularly
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in Delhi NCR. The process involved careful planning, ethical adherence, and methodological rigor to ensure
that the data gathered were accurate, reliable, and reflective of actual industry practices.

1. Execution Strategy

The fieldwork was conducted over a 3-week period in selected industrial zones in and around Delhi NCR. This
region was selected due to its concentration of small and medium manufacturing enterprises (SMEs), many of
which play crucial roles in the broader supply chain systems of larger companies. The presence of a diverse
range of industries—including pumps, textile machinery, fabrication, and auto ancillaries—offered an
appropriate context for studying environmental supply chain challenges.

Surveys were primarily conducted in-person to allow for clarifications, trust-building, and higher completion
rates. In cases where in-person visits were not feasible, online survey links were shared via email and followed
up through telephone reminders.

2. Respondent Selection
Respondents were typically mid- to senior-level professionals in charge of operations, logistics, or
environmental compliance. These included supply chain managers, production supervisors, quality officers, and

in some cases, top management from SMEs.

Their roles ensured that they had direct knowledge of the firm’s supply chain practices, regulatory obligations,
and sustainability-related decisions.

3. Pilot Study and Pretesting
Before full-scale data collection, a pilot test was carried out with five firms to:
e Check clarity of questions
o Estimate average time taken to complete the survey
o Identify any ambiguous or redundant questions
Based on this pretesting, several improvements were made:
o Simplified technical jargon for non-specialist respondents
¢ Rearranged question sequence to maintain logical flow and respondent interest
e Added explanatory notes where required to avoid misinterpretation
This pretesting enhanced data reliability and increased the response quality during the main study.
4. Data Collection Tools
e Structured questionnaires were the primary tool.
e In-depth interviews were also conducted informally, especially where respondents provided expanded
commentary beyond the survey.

o Notes were taken during conversations to capture qualitative feedback on barriers, enablers, and
perceptions of green supply chain practices.
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5. Ethical Considerations
All fieldwork followed strict ethical guidelines:

e Respondents were provided a summary of the study’s purpose and their role in it.
o Participation was voluntary and anonymous.

e Respondents could opt out at any time without penalty.

o Signed informed consent (verbal or written) was obtained before proceeding.

v. Data Analysis and Interpretation

Data analysis involved a structured, multi-step process combining both quantitative and qualitative techniques.
The goal was to extract meaningful patterns and validate the research hypotheses regarding the challenges and
effectiveness of green supply chain practices.

1. Data Preparation and Processing
Once the surveys were collected:

e Each response was reviewed for completeness and consistency.

o Coded responses (e.g., 1-5 Likert scale values) were entered into Microsoft Excel and then transferred
to SPSS for analysis.

o Responses with significant missing data were discarded or followed up with respondents for
clarification.

Categorical variables (industry type, company size, awareness level) were labeled and grouped for easier
comparative analysis.

2. Editing and Problem Resolution
Some common issues encountered and addressed during processing included:
e Inconsistent scale usage: A few respondents misread the direction of Likert scales (e.g., thinking 1 =
high instead of low). These were clarified via follow-up.
e Incomplete responses: In cases where respondents skipped sections, partial data were included only
when core variables were answered.
e Manual errors: Random checks were done on the dataset to minimize data entry mistakes.
3. Statistical Methods Employed
Descriptive Analysis
e Used to summarize frequency distributions and calculate means, medians, and modes for each variable.

e For example, awareness levels about GSCM practices were rated by over 70% of respondents as
"moderate” or "low."
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Cross-tabulations

o Explored relationships between company size and level of GSCM implementation.
e Forinstance, larger firms (>100 employees) showed a higher likelihood of supplier evaluation based on
environmental criteria.

Correlation Analysis

o Pearson correlation coefficients were calculated to test relationships between:
o Regulatory compliance and GSCM adoption
o Internal leadership support and level of sustainable sourcing
o Customer awareness and use of eco-friendly packaging

Significant positive correlations were found between leadership commitment and implementation success (r =
0.68), as well as between regulatory pressure and documentation compliance (r = 0.52).

4. Rationale for Methods
The choice of descriptive and correlational methods was appropriate for the objectives of this study:

e To describe existing practices and awareness levels

e To test hypotheses about the influence of internal and external factors on GSCM adoption

e To establish relationships between variables rather than causality, given the cross-sectional nature of the
data

More complex inferential statistics (e.g., regression or factor analysis) were considered beyond the scope due to
the modest sample size (n = 30).

5. Interpretation of Key Findings
Key Observations:

e Most firms expressed conceptual awareness of green supply chains, but few had formal implementation
strategies.

e Cost was the top-cited barrier to adopting green practices, followed by lack of skilled personnel and
inadequate infrastructure.

e Customer demand for eco-friendly products was reported as low, reducing business incentives for

GSCM.

e Firms reporting higher top-management involvement were also more likely to have clear environmental
KPIs.

e While firms are aware of regulatory requirements, enforcement and support mechanisms were perceived
as weak.

Qualitative Insights:

e Some managers believed green supply chains were a “luxury” rather than a necessity for SMEs.
o Others suggested the need for government subsidies and industry-specific frameworks to support GSCM
initiatives.

© 2025, IJSREM | www.ijsrem.com | Page 10


http://www.ijsrem.com/

&&l \3§%

# IISREM
""’“Zfﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 06 | June - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

C. LIMITATIONS

While this research offers valuable insights into the challenges and practices of Green Supply Chain
Management (GSCM) in the Indian context, it is important to acknowledge certain limitations that may affect
the generalizability and validity of the findings. These limitations are inherent to the research design, sample
selection, data collection methods, and analytical scope.

i. Limitations of the Study and Results

1. Limited Sample Size
The study involved a relatively small sample size of 30 firms, primarily located in and around Delhi
NCR. While this was sufficient for exploratory and descriptive analysis, it may not provide a fully
representative picture of the broader Indian supply chain ecosystem. Larger sample sizes across multiple
regions and industries could yield more generalizable results.

2. Geographic Constraints
The research was geographically restricted to a specific industrial zone in Tamil Nadu. This limits the
diversity of responses, particularly in understanding how environmental practices may vary across
different Indian states with differing levels of industrial development, environmental regulation, and
infrastructure.

3. Time Constraints

The fieldwork was conducted over a limited period of three weeks, which may have reduced the
opportunity for broader participant engagement, follow-up interviews, or deeper longitudinal insights.

4. Sectoral Narrowness
Although the study included firms from manufacturing, logistics, and information technology, it did not

cover all sectors that contribute significantly to environmental degradation, such as construction,
agriculture, or mining. Hence, the scope of findings is confined to the sectors studied.

ii. Validity and Reliability Issues
1. Measurement Validity

The study relied on self-reported data, which can be affected by social desirability bias. Respondents
may overstate their environmental commitment or underreport non-compliance due to fear of
reputational risk or regulatory scrutiny.
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2.

Instrument Limitations

Although the questionnaire was pretested and refined, some ambiguity may have remained in
interpreting certain questions—especially those involving technical environmental terminology or
rating scales. This could affect the consistency of responses.

Sampling Bias

The use of convenience sampling may have introduced bias, as participants who were more accessible
or more willing to participate might already have had a greater awareness or interest in sustainability
issues.

Response Bias

There may have been nonresponse bias in cases where firms chose not to participate, particularly those

with little or no engagement in green practices. This could skew the results toward a more favorable
view of current practices than actually exists.

iii. Problems Encountered and Mitigation Strategies

Low Response Rate from Certain Sectors: Some firms, especially very small units or startups, were
reluctant to participate due to time constraints or lack of interest. This was partially mitigated by
scheduling flexible follow-up interviews and offering confidentiality assurances.

Incomplete Surveys: A few responses were partially filled or inconsistent. These were handled through
clarification calls or were excluded from final analysis.

Lack of Available Benchmark Data: There is a scarcity of benchmark data on GSCM in Indian SMEs,
making it challenging to compare findings. This was addressed by relying on global literature and best
practice case studies where appropriate.

iv. Lessons Learned for Future Research

1.

Need for Broader and Stratified Sampling

Future studies should include a larger, stratified sample across multiple regions and industry types to
capture more representative data and enable deeper cross-sector comparisons.

Longitudinal Studies

A longitudinal approach could help assess how green supply chain practices evolve over time and in
response to changing policies, technologies, and consumer behaviors.

Use of Objective Performance Data

Incorporating third-party environmental audits, emissions data, or certification status (e.g., ISO 14001)
could increase objectivity and reduce reliance on self-reports.
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4. Increased Focus on Policy Evaluation

Further research could examine the effectiveness of specific government programs and incentives in
promoting GSCM adoption, especially among SMEs.

5. In-depth Qualitative Studies

While surveys provide breadth, detailed interviews or case studies could offer richer insights into the
nuanced operational, cultural, and strategic barriers to GSCM implementation.

D. CONCLUSIONS AND RECOMMENDATIONS

i. Conclusions

This research set out to explore the challenges, practices, and strategic implications of managing supply chains
for environmentally friendly technologies in India, particularly within the manufacturing and logistics sectors.
Based on empirical evidence, literature review, and stakeholder insights, several important conclusions have
emerged:

1. Moderate Awareness but Limited Adoption
Most respondents displayed a moderate understanding of green supply chain concepts. However, this
awareness often does not translate into implementation. Only a few firms had formal environmental
supply chain strategies or measurable sustainability goals.

2. Cost and Infrastructure as Key Barriers
One of the most significant impediments to GSCM adoption is the perceived high cost of transitioning
to sustainable practices. SMEs, in particular, face infrastructure challenges and resource constraints that
prevent full-scale adoption, even when management is supportive.

3. Regulatory Compliance Drives Minimal Action
Many firms engage in environmentally friendly practices only to meet basic compliance requirements.
There is limited evidence of proactive, voluntary sustainability initiatives, especially in firms without
external stakeholder pressure (e.g., exporters or large B2B clients).

4. Top Management Commitment Matters
Firms with high-level executive support were more likely to integrate environmental criteria in supplier

selection, product design, and logistics. Leadership plays a pivotal role in embedding sustainability into
the organizational culture.
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5.

Stakeholder Influence is Growing

Although consumer demand for green products remains low in the Indian context, there is increasing
pressure from NGOs, government agencies, and international partners for firms to demonstrate
environmental responsibility. This suggests a future upward trend in GSCM relevance.

Strategic Integration Leads to Competitive Advantage
Despite the challenges, firms that had adopted GSCM practices reported benefits such as improved

operational efficiency, better risk management, enhanced reputation, and stronger stakeholder trust.
These outcomes affirm the long-term strategic value of sustainability integration.

ii. Recommendations

Based on the findings and conclusions, the following recommendations are proposed to managers, policymakers,
and industry stakeholders seeking to enhance GSCM implementation in India:

1. Managerial Recommendations

Develop Internal Training and Awareness Programs:

Companies should invest in structured training workshops and sustainability awareness campaigns
across departments. This builds employee ownership and prepares the workforce for change.

Establish Cross-functional Sustainability Teams:

Creating a dedicated task force that includes supply chain, operations, procurement, and compliance
staff can help integrate environmental thinking into daily decision-making.

Integrate Environmental KPIs:

Firms should develop and track key performance indicators (KPIs) specific to supply chain
sustainability—such as carbon emissions per shipment, percentage of recyclable packaging, or energy
consumption per unit produced.

Engage Green-certified Suppliers:

Formalize supplier evaluation frameworks that include environmental criteria. Partnering with vendors
who follow eco-friendly practices enhances end-to-end sustainability.
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e Invest in Low-cost Green Innovations:

Explore affordable technological solutions such as route optimization software, energy-efficient
machinery, and biodegradable materials that can reduce the environmental footprint without inflating
costs.

2. Policy and Institutional Recommendations

Subsidize Green Infrastructure for SMEs:

Governments and trade bodies should provide financial incentives, low-interest loans, or infrastructure
grants for SMEs to adopt GSCM technologies.

e Create Green Supply Chain Certification Programs:
Introduce India-specific standards and labels that help identify environmentally responsible firms and
products, making it easier for customers to make sustainable choices.

e Enforce and Streamline Environmental Regulations:
Strengthen the enforcement of existing environmental regulations while simplifying compliance
procedures to make it easier for small firms to adopt and adhere to standards.

e Encourage Cluster-based Innovation Hubs:
Promote sustainability innovation zones within industrial clusters where firms can collectively adopt
clean technologies, share knowledge, and benefit from economies of scale.

3. Recommendations for Future Research and Academic Work

o Sector-specific Studies:
Further research should focus on sector-specific green supply chain challenges in industries like
construction, food processing, or healthcare to develop targeted strategies.

e Consumer Behavior Analysis:

Understanding the evolving role of the Indian consumer in driving sustainability could help firms tailor
green marketing and product strategies.
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Technology Impact Assessment:

Future research should evaluate how digital transformation tools (e.g., Al, blockchain, 10T) can be
leveraged to improve environmental supply chain visibility and traceability.
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Appendix A: Survey Questionnaire

Title:
Survey on Green Supply Chain Management Practices in Environmentally Friendly Technology Firms

Purpose:

This questionnaire is designed to collect data on the awareness, practices, challenges, and performance impacts
of green supply chain management (GSCM) within Indian manufacturing and logistics firms. All responses will
remain confidential and will be used solely for academic research purposes.

Section 1: Company Profile

1. Name of the Organization (Optional):
2. Industry Type:

O Manufacturing

O Logistics

O IT/Tech

O Chemicals

[ Other (please specify):
3. Size of Company:

0 Micro (1-10 employees)

0 Small (11-50 employees)

0 Medium (51-100 employees)

[ Large (100+ employees)
4. Location/Region:
5. Years in Operation:

O < 5years

1 5-10 years

] 11-20 years

L1 20+ years

Section 2: Awareness and Understanding of GSCM

6. How familiar is your organization with the concept of Green Supply Chain Management?
O Very familiar
0O Somewhat familiar
O Neutral
O Slightly familiar
O Not familiar at all
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7.

8.

Has your company adopted any formal sustainability or environmental policy?
O Yes
I No

1 In progress

What are your main sources of awareness about environmental supply chain practices? (Select all that
apply)

0 Government regulations

O Industry associations

01 Customers

O Media/News

O Internal leadership

O Consultants

Section 3: Green Supply Chain Practices

9.

10.

11.

Which of the following practices has your firm implemented? (Select all that apply)
[ Use of eco-friendly raw materials

[ Supplier environmental evaluation

O Energy-efficient manufacturing

O Green packaging

[0 Waste reduction initiatives

O Reverse logistics/recycling

O Carbon footprint tracking

Do you assess suppliers based on environmental performance?

O Always

O Often

0 Sometimes

O Rarely

1 Never

To what extent has GSCM improved your organization’s performance?
(1 = No improvement, 5 = Significant improvement)
1020304050

Section 4: Barriers and Challenges

12.

What are the key challenges your firm faces in adopting GSCM? (Select up to 3)
O High cost of green materials

O Lack of skilled personnel

O Limited customer demand

O Inadequate supplier cooperation

© 2025, IJSREM | www.ijsrem.com | Page 20



http://www.ijsrem.com/

g
IISREM
stz International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 06 | June - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

O Lack of infrastructure
O Regulatory complexity
O Lack of awareness
13. How supportive is top management toward implementing green supply chain initiatives?
0 Very supportive
O Somewhat supportive
O Neutral
O Slightly supportive
O Not supportive

Section 5: Drivers and Support

14. Which stakeholders most influence your environmental decisions?
00 Customers
O Government bodies
O NGOs
O Investors
0 Employees
[0 Management
15. What kind of support would help you adopt green practices? (Select all that apply)
O Financial incentives or subsidies
O Training programs
[0 Access to green suppliers
[0 Regulatory guidance
[ Technology assistance

Section 6: Open-Ended Questions

16. In your opinion, what is the biggest opportunity for implementing green supply chains in your sector?

17. What specific policies or tools would help your company implement green supply chain practices
more effectively?

18. Any additional comments or suggestions?

Thank you for your participation!
If you'd like to receive a copy of the findings or be acknowledged in the report, please provide an email
address:
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Appendix B: Survey Response Data

This appendix presents the detailed data collected through the structured questionnaire administered to a sample
of 30 participants from the logistics sector. The survey aimed to assess awareness, implementation, and
challenges in adopting green supply chain practices among small and medium enterprises.

Sample Profile

e Sample Size: 30 respondents
e Sector: Logistics
e Location: DELHI-NCR

e Methodology: Structured questionnaire, convenience sampling

Key Survey Questions and Response Summary

Survey Question

Response Distribution

Are you aware of the concept of Green Supply Chain
Management (GSCM)?

Yes — 67%, No —33%

Does your organization implement any green practices
in supply chain operations?

Yes — 43%, No — 57%

What is the main barrier in adopting green practices?

Cost — 40%, Lack of Awareness — 30%, Lack of Govt.
Support — 20%, Others — 10%

Do
practices/products?

customers prefer environmentally friendly

Yes —25%, No — 75%

Is your organization willing to invest in green
technologies if supported by policy?

Yes — 58%, No —42%

What motivates your organization to adopt GSCM
practices?

Brand Image — 35%, Compliance — 30%, Customer
Demand — 20%, Cost Savings — 15%

Qualitative Feedback Themes (From Interviews & Focus Groups)

e Lack of technical know-how and trained manpower.

o  Skepticism about return on investment in green technologies.

e Demand for government subsidies and training initiatives.

o Observed peer pressure in sectors where competitors are adopting sustainable practices.
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Appendix C:
Implementation Customer Primary
Awareness of . . Preference | Willing to Invest if | Motivation
Respondent of Green | Main Barrier
D GSCM Practices to Adoption for Green | Supported by | for
(Yes/No) (Yes/No) Products | Policy (Yes/No) Adopting
(Yes/No) GSCM
Brand
1 Yes Yes Cost Yes Yes Image
Brand
2 Yes Yes Cost Yes Yes Image
Brand
3 Yes Yes Cost Yes Yes Image
Brand
4 Yes Yes Cost Yes Yes Image
Brand
5 Yes Yes Cost Yes Yes Image
Brand
6 Yes Yes Cost Yes Yes Image
Brand
7 Yes Yes Cost Yes Yes Image
Brand
8 Yes Yes Cost Yes Yes Image
Brand
9 Yes Yes Cost No Yes Image
Brand
10 Yes Yes Cost No Yes Image
Brand
11 Yes Yes Cost No Yes Image
12 Yes Yes Cost No Yes Compliance
Lack of
13 Yes Yes Awareness No Yes Compliance
Lack of
14 Yes No Awareness No Yes Compliance
Lack of
15 Yes No Awareness No Yes Compliance
Lack of
16 Yes No Awareness No Yes Compliance
Lack of
17 Yes No Awareness No Yes Compliance
Lack of
18 Yes No Awareness No No Compliance
Lack of
19 Yes No Awareness No No Compliance
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Lack of
20 Yes No Awareness No No Compliance
Lack of Customer
21 No No Awareness No No Demand
Lack of Govt. Customer
22 No No Support No No Demand
Lack of Govt. Customer
23 No No Support No No Demand
Lack of Govt. Customer
24 No No Support No No Demand
Lack of Govt. Customer
25 No No Support No No Demand
Lack of Govt. Customer
26 No No Support No No Demand
Lack of Govt. Cost
27 No No Support No No Savings
Cost
28 No No Others No No Savings
Cost
29 No No Others No No Savings
Cost
30 No No Others No No Savings
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Appendix D:

Main Barriers to Adoption of GSCM

Cost

Lack of Awareness

Barrier

Lack of Govt. Support

Others

Number of Respondents

Primary Motivation for Adopting GSCM

Brand Image

Compliance

Motivation

Customer Demand

Cost Savings

o
\¥]
=Y
[=)]
[o2]
)

Number of Respondents
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