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ABSTRACT

The important part of the supply chain management is the green- supply chain management (GSCM). In recent
centuries, government agencies, academic institutions, environmentalists and business organizations have been
more interested in addressing environmental concerns in various industrial activities. Moreover, the recent data
suggests that SMEs rapidly arrange the increasing profits above protecting the environment through the
application of GSCM practices. The objective of research is to study the GSCM practices that are currently used
by Indian SMEs, the factors that lead SMEs to embrace GSCM methods, the challenges that Indian SMEs'
managers and owners have to encounter while putting these GSCM practices into various organizational activities.

Keywords: GSCM (Green Supply Chain Management), SMEs, Barriers, Enablers, Sustainability, Gautam
Buddha Nagar

1. Introduction

The incorporation of green procedures throughout the supply chain and environmental issues has established more
logical attention currently. Different concerns about the environment, climate change, and the potential
consequences of poor management are becoming gradually important to governments and corporations
worldwide. Although the role SMEs are responsible for a significant share of environmental degradation
worldwide, while little is known about how these businesses handle environmental concerns or the effects of their
choices on the natural world.

The manufacturing industry has disproportionately negative effects on the environment due to the fact that its
supply chains (incoming and outgoing as well as reverse) are accompanied by a number of internal company
processes that contribute significantly to environmental degradation. Various barriers such as effective social
control and fewer laws make developing countries a more vulnerable target for the effects of these environmental
problems on a global scale. To better the environmental performance of suppliers and consumers, "Green Supply
Chain Management" refers to a company's strategies and operations that include environmental considerations
into SCM (Bowen et al., 2011). Apart from the economic and social elements, "greening the supply chain" is the
third main challenge of sustainable SCM (Seuring and Muller, 2018) Managing the supply chain may help with
the environmental problems that come with industrial expansion, which is why it's part of the GSCM strategy
(Sheu et al., 2015). In today's world, businesses can't ignore ecological concerns (Chien and Shih, 2017). GSCM
is an impressive idea for improving environmental performance and lessening its negative effects (Srivastava,
2017). All phases of a product's lifecycle (from sourcing raw materials through final disposal, including recycling,
reuse, and remanufacturing) comprise the GSCM and must adhere to environmental protection laws (Kainuma
and Tawara, 2016). The majority of India's manufacturing sector will need to improve its supply chains from a
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sustainability perspective by shifting from conventional supply chain management (SCM) toGSCM (The Green-
Supply Chain Management) (GSCM) through the use of green procurement techniques (Mudgal et al., 2010).
Purchasing choices have an impact on green supply chains since they dictate which materials are acquired (Chien
and Shih, 2017).Tough competition from across the world is making it harder to get into markets with cutting-
edge offerings that don't harm the environment. As a result of these pressures, businesses are increasingly
emphasizing on the growth of "Sustainable and Green supply chains," which include the application of policies
and procedures designed to reduce environmental impact.

1.1 GSCM in Indian SMEs

The concept of GSCM is new in the literature as of late. Despite of the fact that companies already recognize the
value of GSCM practices, there is still little research available on environmentally friendly supply chains. While
GSCM is still in its initial stages of development, it has produced notable economic, social and environmental
outcomes in industrialized nations; nevertheless, emerging nations such as India are still waiting for similar
benefits (Sarkis et al., 2011).

Natural Resources are being consumed at an extraordinary rate in India due to its rapid industrialization. Large
volumes of waste of all kinds are being produced as a result, and only 3% of this is recycled in facilities that have
been approved for recycling (Soda et al., 2015). Because of the pollution and waste that India's industries produce,
it is imperative that GSCM measures be implemented immediately (Bhattacharya et al., 2011). As a result,
implementing Green procedures in India is deemed to be more crucial than any place else. Small and Medium-
businesses (SMEs) is the support of the Indian economy for the past fifty years. They are also one of the country's
most lively and active sectors. The extremely difficult climate in which SMEs operate hinders their growth in the
Indian market. Not much has been done to support its growth and development despite being the foundation of
the Indian economy. Financing and technological growth are the largest challenges this sector has because it is
still small, unorganized, and unregistered in order to avoid taxes and other restrictions (Economic Times poll,
2013).

On the other hand, SME supply chain greening requires more of the focus and should be approached with greater
significance than it has been in the past. The SME sectors' unwillingness to license their conventional practices
has made it challenging to spread GSCM initiatives in India. The various applications of GSCM practice and
procedures in the Indian manufacturing SMEs sector has been delayed because of lack of awareness among upper
management (TERI, 2013). There are many prospects for research in the field of GSCM, and many elements are
still unknown, according to Sarkis et al. (2011).

1.2 Significance of study

Exploratory the green- supply chain management procedures in Indian manufacturing SMEs is crucial and critical
for several reasons.

The industrial sectors are significant source of the carbon emissions and other pollutants, and this research has
the potential to reveal effective practices and methods for enhancing environmental sustainability in this sector.
Small and medium-sized enterprises (SMEs) may benefit from reduced carbon emissions and enhanced
environmental performance if they embrace green supply chain procedures.

1.3 Need of the study

The major purpose of this research is to assess the following issues: Care for the Environment. In recent years,
people have become more conscious of the need of taking measures to preserve the planet. In recent years,
businesses have come to understand that they must behave responsibly toward society by decreasing their
environmental impact and increasing their use of environmentally friendly methods. The need of this study is to
explain the importance of green -supply chain procedures and practices and techniques for small and medium-
sized business.

Small and medium enterprises (SMEs) may save money by using eco-friendly supply chain methods. Energy costs
may be lowered by using energy-saving measures. They may save money on garbage collection and disposal by
cutting less on trash. To put it basically, the research will show how small and medium enterprises (SMEs) can
save money by applying environmentally friendly sustainable policies and procedures.

2, Research Questions

The following are some potential research questions of the study "Implementation of Green supply chain
procedures and practices in SMEs of Gautam Buddha Nagar: Barriers and Enablers":
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1. What is the present status of Green supply chain procedures and practices and procedures in industrial
SME's in Gautam Buddha Nagar?
2. What are the primary barriers to and reasons behind business SMEs implementation of green supply
chain procedures, practices and technology?
3. How does the performance of the industrial SMEs get affected by the green- supply chain management
strategies and practices?
3. Literature review
Chang & Chen (2019) observed by what means business presentation is affected by the green- supply chain
management (GSCM) procedures & practices.
According to authors’ analysis of the existing literature 30 on the topic, the findings of prior research on the effects
of GSCM procedures on business performance have been contradictory. The authors suggested that failing to
account for aspects like environmental cooperation and shared resources could be at the root of the problem.
In 2019, Gupta & Aronkar reviewed the research on green supply chain procedures and practices, procedures and
strategies used by manufacturing SMEs in India. The authors conducted a systematic literature evaluation of
research into what influences small and medium-sized businesses (SMEs) to apply green supply chain strategies.
The implementation of green supply chain techniques by small and medium-sized enterprises (SMEs) in India has
been delayed by several factors, including a lack of understanding, financial resources, government backing, and
stakeholder pressure..
This study by Handfield, Goldsby, and Linton (2018) looked at how GSCM procedures affected business
outcomes. For this study, the authors looked at research on the effects of GSCM on economic, ecological, and
societal performance. According to the authors' research, various GSCM methods have a beneficial effect on all
three dimensions of performance outcomes: financial success, ecological sustainability, and social responsibility.
According to the findings, businesses who adopted GSCM methods saw gains in profitability due to lower
operating expenses and higher sales, as well as environmental and social benefits from less waste, less energy use,
and less pollution. According to the authors' analysis, good supply chain management methods are essential for
companies to have an edge in the modern marketplace.
Gupta and Aronkar (2019) reviewed the literature on the implementation of GSCM methods by SMEs in India.
Regulatory pressures, customer expectations, and the desire to acquire a competitive advantage were all
recognized as variables that impact the implementation of GSCM techniques among SMEs by the authors. The
research concluded that GSCM methods are being widely adopted by SMEs in India to enhance environmental
performance and ensure compliance with environmental requirements. Nonetheless, the authors acknowledged
that there are still major barriers for SMEs to implement GSCM techniques, such as a lack of resources and an
unfriendly regulatory environment.
The green- supply chain management (GSCM) practices and procedures may have a important effect on a
company's bottom line, thus Handfield, Goldsby, and Linton (2018) reviewed the research on this topic.
Researchers discovered that businesses who used GSCM methods saw gains in profitability, market share, brand
value, and operational efficiency. The authors also pointed out that variables like company size, industry, and
stakeholder pressure might affect how successful GSCM processes are. They stressed the need of GSCM
performance measurement and reporting systems, as well as the necessity for further study into the long-term
implications of GSCM practices on company performance.
Khan et al. (2018) performed research with the objective of the learning how GSCMPs (the green- supply chain
management procedures and practices) affect company success in Pakistan's textile sector. The research was based
on a survey of Pakistani textile companies, and structural equation modelling (SEM) is used to assess the data and
verify the various assumptions. From what we can see, GSCMPs have a beneficial result on environmental
performance, which in turn boosts economic and social outcomes. The research found that textile companies might
benefit from using GSCMPs to get an edge in the market and boost their overall performance.
The green- supply chain management (GSCM) approaches are examined in Malviya & Kant's (2019) study, which
focuses on SMEs in India. The authors surveyed 219 SMEs and analysed the data to determine what variables
affect the implementation of GSCM and how that affects environmental and financial outcomes. According to the
research, GSCM is more likely to be implemented by SMEs when there is both organizational and supplier
pressure, as well as regulatory pressure. Environmental and economic outcomes benefit from GSCM
implementation, especially in the areas of reduced costs and increased customer satisfaction. The report also draws
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attention to the problems on small and medium-sized businesses (SMEs) experience when trying to apply GSCM
principles, such as a lack of funding and education, and offers solutions to these problems. In sum, the research
aids in our comprehension of GSCM implementation in the context of SMEs in India and gives policymakers and
practitioners valuable insights into promoting sustainable practices in this field.

4. Objectives of the study

The research objectives for this topic " Implementation of Green supply chain procedures and practices in SMEs
of Gautam Buddha Nagar: Barriers and Enablers" can be:

1. To determine what barriers Gautam Buddha Nagar's SMEs have in implementing GSCM techniques.
2. To investigate the main promoters of GSCM implementation in Gautam Buddha Nagar.
3. To evaluate these strategies' effects on the sustainability and performance of SMEs.

5, Proposed Framework

1. The proposed study focuses on the primary motivators and challenges that Indian SMEs have while implementing
Green procedures, as well as the influence that managers and owners of Indian SMEs have on the implementation
of GSCM practices.

The research follows a mixed-method approach:

e (Quantitative Survey: A structured questionnaire was distributed to SMEs in Gautam Buddha Nagar to
gather data on the current state of GSCM implementation, perceived barriers, and enablers.

e Qualitative Interviews: Semi-structured interviews were conducted with key stakeholders, including
SME owners, managers, and environmental experts, to gain deeper insights into the challenges and
opportunities for GSCM implementation.

e Secondary Data: Reports from the Uttar Pradesh Pollution Control Board, government databases, and
industry associations were analyzed to provide context and supplementary information regarding the
environmental performance of SMEs in the region.

2. Sample Selection
The research targeted SMEs in Gautam Buddha Nagar across key industries, such as manufacturing, electronics,

textiles, and automotive components. The sample was selected using stratified random sampling to ensure
representation across different sectors. The total sample size consisted of 100 SMEs, with the following

distribution:

‘ Sector ”Number of SMES|
‘Manufacturing | ‘3 5 |
‘Electronics ”20 |
[ Textiles IE |
‘Automotive Components”lo |
‘Other Industries ”20 |

6. Data Collection Methods

6.1 Survey Design: The survey instrument was developed based on previous literature on GSCM barriers and
enablers (e.g., Agyemang et al., 2018; Govindan et al., 2019). The questionnaire consisted of 25 questions, divided
into three sections:

e Section A: General information about the SME (size, sector, years in operation).
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e Section B: GSCM implementation level (current practices, such as eco-friendly sourcing, waste
management, and energy efficiency).

e Section C: Perceived barriers and enablers of GSCM implementation, measured on a 5-point Likert
scale (1 = Strongly Disagree, 5 = Strongly Agree).

6.2 Interviews: Semi-structured interviews were conducted with 10 SME owners and 5 environmental consultants.
These interviews focused on understanding the unique challenges faced by SMEs in implementing GSCM, the
role of government policies, and the potential for technological innovations to ease the implementation process.

6.3 Secondary Data Analysis: Secondary data was collected from various sources, including government reports,
industry analyses, and environmental impact assessments specific to the Gautam Buddha Nagar region. This data
was used to validate survey findings and provide additional insights into regulatory frameworks and
environmental conditions in the area.

7. Data Analysis

7.1 Quantitative Data Analysis: The quantitative survey of the data was analysed using statistical software (SPSS).
Descriptive statistics, as frequencies, means, median, mode and standard deviations, were used to review the
tactical data. Inferential statistical methods, as well as correlation analysis and regression modelling, were applied
to examine relationships between GSCM implementation and its influencing factors.

7.2 Qualitative Data Analysis: Qualitative interview data was transcribed and analysed thematically using NVivo
software. Themes were identified related to both barriers and enablers, including financial constraints, lack of
awareness, regulatory issues, and customer demand for green products.

7.3 Descriptive Statistics

The following table summarizes the key findings from the survey, showing the level of GSCM implementation in
SMEs across different industries.

‘ GSCM Practice ”Manufacturing (%)HElectronics (%)”Textiles (%)HAutomotive (%)HOther (%)|
‘Eco-friendly sourcing ”45 H30 ”20 HlS H25 |
‘Waste management ”60 HSO ”35 H30 H45 |
‘Energy-efﬁcient production”SO H40 ”25 H20 H35 |
‘Green product design ”30 HZS ”20 HIO HIS |
‘Recycling practices ”40 H35 ”25 HZO H3O |

7.4 Barriers to GSCM Implementation: The following chart displays the most common barriers identified by SME
respondents.

‘ Barrier ”Mean Score (1-5)‘

‘High cost of green technology ”4.5

‘Lack of technical expertise ”4.2

‘Complexity of GSCM processes”3.6

|
|
‘Limited government support ”3.8 ‘
|
|

‘Lack of awareness ”3.4
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7.3 Enablers of GSCM Implementation: The enablers of GSCM implementation, as identified by survey
respondents, are shown in the table below. Financial incentives and customer demand were the most significant
drivers.

‘ Enabler ”Mean Score (1-5)|

‘Financial incentives ”4.6

‘Customer demand for green products”4.4

‘Govemment regulations ”3.9

|
|
‘Availability of green technology ”4.1 |
|
|

‘Industry collaborations ”3.7

8. Regression Analysis

A regression model was applied to examine the relationship between GSCM implementation and the perceived
barriers and enablers. The model indicated a positive relationship between financial incentives and GSCM
implementation, with a coefficient of 0.68 (p < 0.05). Similarly, customer demand was also a significant predictor
(coefficient = 0.55, p < 0.05), while high costs negatively affected GSCM implementation (coefficient =-0.72, p
<0.01).

Survey Results

The survey revealed that only 28% of SMEs in Gautam Buddha Nagar had implemented any form of GSCM
practice. Of those, 60% cited regulatory compliance as the primary motivator, while 40% were driven by cost
savings and customer demand. The remaining 72% of SMEs had little to no knowledge of GSCM practices.

Key Barriers Identified:

e Financial Constraints: 70% of respondents cited lack of capital as a primary barrier to adopting green
technologies.
o Lack of Awareness: Over 50% were unaware of government schemes and subsidies for Green
procedures.
. Technological Gaps: 45% reported that they lacked access to modern, energy-efficient machinery.

9. Conclusions

The research will centre on the GSCM challenges encountered by Indian small and medium enterprises (SMEs),
specifically examining responses of various employers to requests for the implementation of relevant GSC
practices. The study that is being provided here provides an overview of the literature that has been examined so
far.
The primary obstacles to implementing GSCM practices have been identified by this research, including a lack of
trained human resources, a lack of government initiatives, a lack of knowledge and experience, and so on. The
driving forces behind these barriers, on the other hand, include factors like supplier environmental system
certification, designing green products, reusing and recycling materials and packaging, and so forth, which
influence SME managers and owners to adopt Green procedures and create a framework to assist in guiding Indian
SME:s to change the situation.
Since this is an on-going study, no data have been gathered yet. The goal of this study is to gather qualitative data
using semi-structured interviews; the interview questions are currently being finalized. To effectively analyses
the qualitative data, however, thematic analysis will be employed. We are at the growth stage of GSCM because
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the majority of the literature on the subject is relatively new. The Environmental Performance Index (EPI) ranking
of India is extremely low, indicating that there is a great deal of room for green supply chain (GSCM) in the
country. Additionally, the country's level of green awareness is below average, meaning that GSCM awareness
needs to be promoted throughout Indian industries in order to potentially improve both environmental pollution
and economical performance. However, the study will contribute to growing awareness of GSC procedures among
Indian SME managers and owners. Researchers and academics who are interested in the subject of GSCM might
find the study's conclusions useful as they may suggest fresh approaches for SMEs and practitioners in India and
other developing nations.
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