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ABSTRACT

The urgent need to address climate change, environmental degradation, and
resource depletion has driven the adoption of sustainable business practices
globally. For Small and Medium Enterprises (SMEs), particularly in develop-
ing countries such as Indonesia, transitioning toward sustainability presents both
challenges and opportunities. Green Supply Chain Management (GSCM) offers
a comprehensive approach to integrating environmental considerations into
every stage of the supply chain, from sourcing raw materials to end-of-life prod-
uct management. This study develops a practical GSCM framework tailored for
Indonesian SMEs, using a qualitative multiple-case study method across three
sectors: food, handicrafts, and logistics. Data collection methods included semi-
structured interviews, on-site observations, and document analysis, followed by
thematic coding and cross-case synthesis. The resulting framework identi-
fies five interrelated components: supplier collaboration, eco-friendly material
selection, waste reduction strategies, energy efficiency optimization, and sus-
tainability performance monitoring. The framework is validated through trian-
gulation of data sources and feedback from SME stakeholders. By aligning with
the United Nations Sustainable Development Goals (SDGs), particularly Goals
12 and 13, this study provides actionable insights for policymakers, SME own-
ers, and practitioners seeking to enhance sustainability while maintaining oper-
ational efficiency.
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1. INTRODUCTION
Sustainability has evolved from a corporate social responsibility initiative into a fundamental business

requirement in the 21st century [1]. Accelerating environmental crises, including global warming, biodiver-
sity loss, and pollution, necessitate systemic change in how goods and services are produced, distributed, and
consumed [2]. Businesses are now expected to integrate environmental and social considerations into their
operational strategies, with supply chains representing a critical leverage point for achieving sustainability out-
comes [3, 4]. In this context, GSCM has emerged as a viable strategic framework for embedding sustainability
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into procurement, production, distribution, and end-of-life processes [5, 6]. While GSCM adoption is growing
globally [7], SMEs face unique barriers such as limited capital [8], inadequate technological capabilities, and
lack of access to sustainability expertise [9, 10]. For many SMEs, especially in emerging economies, these
constraints hinder the full-scale adoption of GSCM practices [11].

Indonesia presents a compelling context for studying GSCM in SMEs due to its economic structure
[12, 13]. SMEs contribute more than 60% to the nation’s GDP and employ over 97% of its workforce [14, 15].
However, despite their economic significance, many Indonesian SMEs operate with resource limitations, infor-
mal management structures, and short-term business horizons, all of which pose challenges to implementing
sustainable supply chain practices [16].

The Indonesian government has introduced several policies and incentives to promote sustainability,
including regulations on waste management [12], renewable energy adoption [17], and eco-labeling standards
[18, 19]. While these policies create a favorable environment for green initiatives, SMEs often struggle with
policy compliance due to bureaucratic complexity and limited regulatory awareness [20–22]. This gap under-
scores the need for frameworks that translate policy requirements into practical, context-sensitive actions for
SMEs [23, 24].

Globally, research on GSCM has documented benefits such as improved operational efficiency [25],
enhanced brand image, and reduced environmental impact [26, 27]. Case studies in countries like China, India,
and Vietnam demonstrate that SMEs adopting GSCM can access new market opportunities, reduce production
costs, and improve customer loyalty [28]. However, the majority of these studies are quantitative in nature [29],
focusing on statistical relationships rather than the process of implementation [30, 31].

In Indonesia, existing GSCM studies tend to focus on large corporations, leaving a gap in practical,
field-based research for SMEs [32, 33]. A few qualitative studies have explored sustainability in specific sec-
tors, such as tourism or food processing, but a comprehensive, multi-sector framework grounded in empirical
SME data is still lacking [34]. Addressing this gap is crucial for scaling sustainability across the broader
economy [35, 36].

Furthermore, GSCM adoption aligns closely with global development priorities [37, 38]. The United
Nations Sustainable Development Goals (SDGs) explicitly highlight the role of sustainable production and
consumption (Goal 12) and climate action (Goal 13) in creating resilient economies [39, 40]. SMEs, as the
backbone of national economies, play a pivotal role in achieving these goals through efficient resource use,
waste minimization, and low-carbon operations [41, 42].

This study responds to the identified gap by developing a GSCM framework tailored to Indonesian
SMEs [43], based on multiple case studies across three diverse sectors. By focusing on real-world implementa-
tion, the research aims to provide actionable guidance for SME owners, industry associations, and policymakers
seeking to integrate sustainability into business operations. The framework’s emphasis on adaptability ensures
its applicability across different industries, while its alignment with the SDGs underscores its relevance to
global sustainability efforts.

Unlike frameworks developed in Vietnam and India, which emphasize regulatory enforcement and
large-scale industrial clusters, this framework highlights barriers unique to Indonesian SMEs, such as informal
structures and limited infrastructure. This distinction underscores the novelty of the proposed model. SMEs
account for more than 60% of industrial waste and 52% of energy consumption in Indonesia (Ministry of
Industry, 2023).

2. RESEARCH METHODOLOGY
2.1. Research Approach

This research adopts a qualitative multiple-case study approach to capture the complexity of GSCM
implementation within SMEs. A qualitative method was chosen because it allows for in depth exploration
of operational realities, decision making processes, and contextual challenges that are often overlooked in
quantitative surveys. The multiple-case design enables comparative analysis across different sectors, enhancing
the generalizability of findings while maintaining contextual richness.

2.2. Case Selection Criteria
Three SMEs were purposively selected from the food, handicrafts, and logistics sectors to represent

diverse operational contexts. Selection criteria included: (1) active involvement in supply chain activities,
(2) existing or emerging sustainability initiatives, and (3) willingness to provide access to operational data,
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facilities, and personnel for interviews and observations. The chosen sectors were strategically selected to
reflect different levels of environmental impact and operational complexity [44].

2.3. Research Sites and Context
The food SME operates in urban Yogyakarta, the handicraft SME is based in rural Bali, and the

logistics SME is located in the industrial zone of Surabaya. These locations were chosen to capture variations
in regulatory environments, infrastructure availability, and market access. Each site also provided insights into
how local culture, customer expectations, and supply chain networks influence GSCM adoption.

2.4. Data Collection Techniques
Data collection was conducted between January and April 2025 and included three primary methods:

1. Semi-structured interviews with owners, managers, and operational staff to capture personal perspectives
on sustainability practices and challenges.

2. On-site observations to document operational processes, facility layouts, and waste management prac-
tices.

3. Document review including procurement records, waste logs, energy bills, and relevant company poli-
cies.

2.5. Sampling, Data Recording, and Management
A total of 12 participants were interviewed across the three SMEs, with roles ranging from owners

to production supervisors and procurement officers, ensuring both strategic and operational perspectives were
represented. This purposive sampling approach was selected to capture diverse views on the adoption and
challenges of GSCM within each SME.

All interviews were audio-recorded with the consent of participants and transcribed verbatim to ensure
accurate data collection. The interview transcripts were securely stored in password-protected digital folders to
maintain confidentiality and safeguard against unauthorized access. Furthermore, observation notes from field
visits were digitized immediately after each session to minimize recall bias and preserve the integrity of the
data. This data management strategy ensured that the collected information remained organized, secure, and
accessible for subsequent analysis.

2.6. Data Analysis, Triangulation, and Framework Development
The data analysis was conducted using thematic analysis, following Braun and Clarke’s six-step

framework. This approach allowed for a structured yet flexible process to identify, analyze, and report patterns
(themes) within the qualitative data. The six steps included: (1) familiarization with the data, (2) generating ini-
tial codes, (3) searching for themes, (4) reviewing themes, (5) defining and naming themes, and (6) producing
the final report. This iterative process ensured that the findings were both comprehensive and reflective of the
underlying patterns in the data, while also allowing for inductive theme emergence and deductive verification
against existing literature on GSCM practices.

To enhance the validity of the findings, data triangulation was applied. This involved cross-referencing
the data from interviews, observations, and document reviews to ensure consistency and reliability across dif-
ferent sources of information. Investigator triangulation was also employed, with two independent researchers
reviewing the coding process to minimize researcher bias and enhance the credibility of the analysis [45, 46].
By integrating these strategies, the study aimed to minimize biases and strengthen the overall validity of the
findings.

Based on the findings from the data analysis, a preliminary GSCM framework was developed. This
framework synthesized key themes identified from the case studies and was presented to the participating SMEs
for validation. This iterative validation process ensured that the framework was both practically relevant and
contextually accurate, reflecting the real-world operational challenges and sustainability priorities of Indonesian
SMEs [47, 48]. The final GSCM framework consists of five interrelated components: supplier collaboration,
eco-friendly material selection, waste reduction strategies, energy efficiency optimization, and sustainability
performance monitoring.
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2.7. Ethical Considerations, Limitations, and Justification for Qualitative Approach
Ethical approval for this study was obtained from the [University Ethics Committee Name]. Partici-

pants were informed of the study’s objectives and provided written consent prior to data collection, ensuring
transparency and respecting their autonomy in the research process. Confidentiality was maintained throughout
the study by anonymizing company names and participant identifiers. This approach safeguarded the privacy
of the SMEs involved and adhered to ethical research standards [49].

While qualitative case studies offer rich and contextually detailed insights, they inherently limit sta-
tistical generalizability. The findings from this study may not be directly applicable to all SMEs, particularly
those outside of the specific sectors or geographical locations studied. However, the multi-sector approach,
involving SMEs from the food, handicrafts, and logistics sectors, enhances the robustness and transferability
of the findings. By demonstrating the applicability of the GSCM framework across different industries and
operational contexts, this study offers valuable insights that can guide similar efforts in other regions or sectors,
albeit with contextual adaptations [50].

A qualitative research approach was deemed most appropriate for this study, given the exploratory
nature of the research question, the absence of detailed frameworks for Indonesian SMEs, and the need to
capture the nuanced operational realities that are often overlooked in quantitative studies. The qualitative
approach allowed for an in-depth exploration of the challenges and opportunities faced by SMEs in adopting
GSCM practices, providing a holistic view that is essential for developing a practical and contextually relevant
framework [50].

2.8. Summary of Methodological Design
The methodological approach ensured that findings were grounded in empirical realities while re-

taining theoretical relevance. The combination of purposive sampling, multiple data collection methods, and
iterative validation strengthened the credibility and applicability of the resulting framework. In addition, by
triangulating interviews, observations, and document reviews, the study was able to capture not only the stated
practices of SMEs but also the actual operational behaviors that reflect day-to-day sustainability challenges.
This holistic approach reduced the risk of bias and enhanced the reliability of the conclusions, while the it-
erative validation with SME stakeholders ensured that the framework was both academically rigorous and
practically implementable. Consequently, the methodology balances depth and breadth, offering insights that
are robust enough for scholarly discourse yet directly useful for SME practitioners and policymakers.

Figure 1. Conceptual Framework for GSCM in SMEs

Figure 1 illustrates the conceptual framework for GSCM adoption in small and medium-sized enter-
prises (SMEs), beginning with four key drivers: market demand, regulatory compliance, cost reduction, and
environmental awareness, which collectively influence the adoption of sustainable practices. These drivers
encourage SMEs to integrate sustainability into their operations by implementing five core GSCM practices:
supplier collaboration, eco-friendly materials, waste reduction, energy efficiency, and performance monitor-
ing. The implementation of these practices creates a systematic process that not only addresses environmental
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challenges but also enhances business resilience and long-term growth. The application of these practices
is expected to generate positive outcomes, including improved sustainability performance, reduced environ-
mental impact, and enhanced competitiveness in increasingly eco-conscious markets. For instance, the food
SME successfully reduced packaging costs by 12% through waste minimization strategies such as optimizing
packaging design and materials, while the logistics SME achieved fuel savings of up to 15% through vehicle
replacement and advanced route optimization techniques. These quantified results provide clear evidence of
the tangible value and operational benefits of adopting GSCM practices, emphasizing their role in driving both
environmental and financial performance improvements.

Table 1. Characteristics of Case Study SMEs
SME
Code Sector Location Key GSCM

Drivers Main Barriers

SME A Food Yogyakarta Customer cooperation
High implementation
cost

SME B Handicrafts Bali
Eco-design,
green sourcing

Weak enforcement of
regulations

SME C Logistics Surabaya
Internal environmental
mgmt Limited infrastructure

Table 1 presents the characteristics of the case study SMEs, highlighting their sector, location, key
GSCM drivers, and main barriers. The food SME in Yogyakarta was mainly driven by customer cooperation
but faced high implementation costs, the handicraft SME in Bali emphasized eco-design and green sourcing
while struggling with weak enforcement of regulations, and the logistics SME in Surabaya focused on in-
ternal environmental management but encountered limited infrastructure. These characteristics illustrate how
contextual factors such as sectoral priorities, geographical settings, and resource availability shape both the
opportunities and challenges of GSCM adoption in Indonesian SMEs.

3. RESULTS AND DISCUSSION
3.1. Overview of GSCM Adoption and Sectoral Practices

Analysis of the three case studies revealed a common pattern in GSCM adoption among Indonesian
SMEs. All participating SMEs demonstrated varying levels of sustainability awareness and efforts toward
adopting GSCM practices. However, the scope and depth of implementation differed significantly by sector.
The food SME prioritized waste reduction as a means of addressing both cost and regulatory pressures, illustrat-
ing how small investments in waste management, such as composting organic waste and optimizing packaging
sizes, can result in immediate cost savings while enhancing compliance with regulatory standards. On the other
hand, the handicraft SME placed a strong emphasis on eco-friendly materials, such as sustainably harvested
wood and natural dyes, to differentiate itself in a competitive market and appeal to environmentally conscious
consumers. The logistics SME, meanwhile, concentrated on improving energy efficiency, notably through the
adoption of fuel-efficient delivery vehicles and route optimization software, aimed at reducing fuel costs and
minimizing their carbon footprint. These sector-specific approaches highlight the diverse ways SMEs are in-
tegrating sustainability into their operations while also addressing the challenges and opportunities unique to
their industries.

Additionally, supplier collaboration emerged as a key component for effective GSCM implementation.
SMEs that actively engaged their suppliers in sustainability discussions were better able to source environmen-
tally friendly materials and negotiate sustainable procurement terms. This collaborative approach not only en-
sured the integration of green practices into the supply chain but also fostered stronger supplier relationships,
which are crucial for long-term sustainability goals. However, significant challenges arose when suppliers
lacked their own environmental policies or certifications, especially in fragmented supply networks. This issue
highlights the need for further industry-wide standardization and the development of transparent, green supply
chains. The handicraft SME, in particular, demonstrated the strongest commitment to eco-friendly sourcing,
using materials like sustainably harvested wood and natural dyes. Despite the clear environmental benefits,
they faced barriers such as higher material costs and inconsistent supply availability, which forced the com-
pany to adopt hybrid sourcing strategies balancing eco-friendly materials with conventional ones to ensure
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product availability and market competitiveness.

3.2. Sustainability Strategies and Cross-Sector Variations
Waste reduction strategies were particularly impactful in the food SME. By implementing measures

such as composting organic waste and optimizing packaging sizes, the food SME was able to reduce operational
costs while improving regulatory compliance. This low-cost, high-impact strategy served as an accessible entry
point for SMEs new to GSCM, offering an easy way to start integrating sustainable practices with minimal
capital investment. These early waste reduction practices not only facilitated better compliance with local
environmental regulations but also helped improve the company’s image as a sustainable brand, appealing to
an increasingly eco-conscious consumer base.

The logistics SME, by focusing on energy efficiency, was able to achieve substantial fuel cost savings
by replacing older delivery vehicles with newer, more fuel-efficient models and by adopting route optimization
software. These energy-saving measures, though initially expensive, resulted in payback periods of less than
three years, demonstrating the financial viability of energy efficiency measures, even for resource-constrained
SMEs. Furthermore, the logistics SME was able to significantly reduce its carbon emissions, contributing
positively to both environmental sustainability and operational efficiency. However, it is important to note
that only one of the SMEs in this study maintained formal sustainability metrics, tracking key performance
indicators like energy consumption, waste volumes, and recycling ratios. This lack of formal performance
monitoring is a critical gap in GSCM implementation, as it prevents SMEs from accurately quantifying progress
or effectively communicating their sustainability achievements to stakeholders.

The cross-sector analysis highlighted both similarities and differences across the SMEs. While each
sector implemented GSCM practices tailored to their specific needs and challenges, all faced common barriers:
limited access to green technology, insufficient regulatory incentives, and a lack of skilled human resources.
Despite these shared obstacles, the drivers of GSCM adoption varied across sectors. For the handicraft sector,
market demand for eco-friendly products was the primary driver, as consumers increasingly prioritized sustain-
ability in their purchasing decisions. For the food sector, regulatory compliance particularly related to waste
management was the most significant motivator. In contrast, for the logistics sector, the primary driver was cost
savings, as SMEs sought to reduce fuel consumption and operational expenses. These sectoral differences un-
derline the importance of context when implementing GSCM practices, as each industry must navigate unique
challenges and drivers to successfully integrate sustainability into their supply chains.

3.3. Alignment with Literature and SDGs
The findings of this study align with existing literature on GSCM in SMEs from countries like Pak-

istan, Saudi Arabia, and ASEAN nations, emphasizing supplier collaboration and cost-saving opportunities
as key drivers for GSCM adoption. Indonesian SMEs in this study also engaged suppliers in sustainability
discussions and implemented cost-effective practices such as energy-efficient operations and waste reduction.
A unique contribution of this study is its advocacy for a phased adoption approach, tailored to the resource
constraints faced by SMEs in developing economies, in contrast to the one-size-fits-all models often applied in
developed economies.

Additionally, the GSCM practices identified in this study contribute to SDG 12 (Responsible Con-
sumption and Production) by promoting efficient resource use, waste minimization, and sustainable sourcing.
These practices help reduce the environmental footprint while improving operational efficiency and support
SDG 13 (Climate Action) through energy efficiency and optimized logistics. By incorporating SDGs into their
strategies, SMEs not only contribute to global sustainability goals but also enhance their market positioning,
particularly among environmentally conscious consumers, opening up new market opportunities and strength-
ening their brand image.

3.4. Summary of Key Results
The five-component framework offers a structured yet flexible approach to GSCM adoption in SMEs,

providing a clear roadmap for businesses to transition toward sustainable practices. By starting with low-cost,
high-impact initiatives such as waste reduction and basic energy efficiency measures, SMEs can gain early
wins that build confidence and demonstrate tangible benefits. As these foundational practices become estab-
lished, businesses can gradually progress toward more advanced and resource-intensive initiatives, including
supplier collaboration and the use of eco-friendly materials. This incremental process allows SMEs to build
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sustainability capacity step by step without jeopardizing financial stability or overwhelming existing opera-
tional systems. Moreover, the framework encourages continuous learning and adaptation, enabling SMEs to
respond effectively to evolving market demands, regulatory changes, and technological advancements. By fos-
tering a culture of gradual improvement and innovation, SMEs can not only achieve environmental and social
goals but also enhance long-term competitiveness and resilience in an increasingly sustainability-driven global
economy.

Table 2. Summary of GSCM Components and Outcomes in SMEs
Component Description Sector Example Key Outcomes

Supplier Collaboration
Engaging suppliers
on sustainability Handicrafts, Food

Access to eco- materials,
stronger branding

Eco- friendly Sourcing Handicrafts Market

Materials low- impact inputs
differentiation, customer
loyalty

Waste Reduction
Minimizing and
recycling waste Food

Cost savings, regulatory
compliance

Energy Efficiency
Reducing energy/fuel
consumption Logistics

Reduced operational costs,
lower emissions

Performance Monitoring
Tracking sustainability
metrics Logistics Data- driven decision making

Table 2 summarizes the core GSCM components identified in the study along with their descriptions,
sector-specific examples, and key outcomes. Supplier collaboration was found to be crucial in both food and
handicraft SMEs for gaining access to eco-friendly materials and enhancing branding. Eco-friendly material
selection, particularly in the handicraft sector, created market differentiation and strengthened customer loyalty.
Waste reduction, demonstrated by the food SME, led to immediate cost savings and better compliance with
regulations. Energy efficiency, applied in logistics operations, reduced operational costs and emissions, while
performance monitoring enabled data-driven decision making. Together, these components demonstrate the
multi-dimensional benefits of GSCM adoption for SMEs across different industries.

4. MANAGERIAL IMPLICATIONS
The findings from this study offer several important managerial implications for small and medium-

sized enterprises (SMEs) seeking to implement GSCM practices. These implications are particularly valuable
for managers, business owners, and policymakers in Indonesia and similar emerging economies, where SMEs
face unique challenges and opportunities related to sustainability.

4.1. Phased Adoption of GSCM Practices
One of the key contributions of this study is the emphasis on a phased adoption approach to GSCM.

Managers should understand that implementing GSCM practices does not require an immediate, large-scale
overhaul of business operations. Instead, SMEs should begin by adopting low-cost, high-impact measures, such
as waste reduction and energy efficiency optimization, which provide immediate cost savings and compliance
with environmental regulations. These initial efforts create a foundation for more advanced sustainability
practices, such as supplier collaboration and eco-friendly material selection, which require greater investment
and long-term commitment. This incremental approach allows businesses to manage risks and costs effectively,
making sustainability more achievable even for resource-constrained SMEs.

4.2. Supplier Collaboration and Green Sourcing
Supplier collaboration emerged as a critical component for the successful implementation of GSCM.

Managers should focus on building strong relationships with suppliers, particularly by engaging them in discus-
sions about sustainability and encouraging them to adopt environmentally friendly practices. While establish-
ing such relationships may be challenging especially when suppliers lack environmental certifications SMEs
can start by identifying suppliers who share similar sustainability goals and work together to improve material
sourcing, reduce waste, and enhance supply chain transparency. By fostering these relationships, SMEs can se-

APTISI Transactions on Management (ATM), Vol. 9, No. 3, 2025: 290–301



APTISI Transactions on Management (ATM) ❒ 297

cure a reliable supply of sustainable materials while differentiating themselves in the market as environmentally
responsible businesses.

It is also important for SMEs to consider the cost-benefit trade-offs associated with green sourc-
ing. While eco-friendly materials may come at a premium, the long-term benefits, such as improved brand
reputation, access to environmentally conscious consumers, and potential for export market expansion, often
outweigh the higher costs. Managers should assess these factors carefully to determine the optimal balance
between sustainability and profitability.

4.3. Energy Efficiency and Cost Savings
Energy efficiency optimization emerged as a major driver of cost savings, particularly for the logistics

SME. Managers should prioritize energy-efficient measures, such as upgrading to fuel-efficient vehicles and
adopting route optimization software, which can result in significant reductions in fuel consumption and op-
erational costs. Although the upfront investment may be high, SMEs can benefit from short payback periods
(e.g., less than three years), making these investments financially viable in the long run. These energy-efficient
practices not only contribute to cost savings but also align with global sustainability goals by reducing the
SME’s carbon footprint.

In addition to energy efficiency, managers should also explore the integration of renewable energy
sources, such as solar power, into their operations. This will further reduce dependence on fossil fuels, lower
energy costs, and enhance the business’s environmental credentials, positioning it as a forward-thinking com-
pany committed to sustainable practices.

4.4. Waste Reduction and Compliance
For SMEs in sectors like food production, waste reduction strategies provide a significant opportunity

for improving both operational efficiency and regulatory compliance. Managers should begin by implementing
simple, cost-effective waste management practices, such as composting organic waste and optimizing packag-
ing sizes. These strategies can lead to immediate cost savings and reduce the environmental impact of opera-
tions, making them ideal starting points for SMEs new to GSCM. Moreover, waste reduction initiatives often
lead to improved regulatory compliance, especially in countries with strict environmental regulations. Man-
agers should actively monitor regulatory trends to ensure that their practices align with local and international
sustainability standards.

Adopting waste reduction practices not only supports environmental goals but can also enhance an
SME’s brand image. Consumers are increasingly attracted to businesses that demonstrate a commitment to
environmental stewardship, and SMEs that effectively manage waste and reduce packaging materials may gain
a competitive edge in the market.

4.5. Formal Sustainability Performance Monitoring
One of the key gaps identified in the study was the lack of formal sustainability performance monitor-

ing in most SMEs. Managers should consider implementing simple, cost-effective sustainability metrics that
track key indicators such as energy consumption, waste volumes, and recycling ratios. These metrics will allow
businesses to quantify their sustainability efforts, track progress over time, and make informed decisions about
further investments in green practices.

In addition, performance monitoring is crucial for communicating sustainability achievements to
stakeholders, including customers, investors, and regulators. Transparent reporting of sustainability perfor-
mance can enhance the SME’s credibility and demonstrate its commitment to meeting both environmental and
social goals. Managers can leverage digital tools and software to streamline performance tracking and ensure
that sustainability goals are met efficiently.

4.6. Policy Implications and Government Support
Policymakers can play a crucial role in supporting the adoption of GSCM practices among SMEs.

While government regulations and incentives for sustainability exist, many SMEs face challenges in navigat-
ing the complex regulatory landscape. Policymakers should aim to simplify the regulatory framework and
provide clear guidelines for SMEs to follow. In particular, incentives such as tax breaks, subsidies for green
technologies, and training programs can encourage SMEs to adopt GSCM practices.

Governments can also help SMEs by providing access to financial support for initial investments
in green technologies, such as energy-efficient equipment or sustainable material sourcing. By fostering a
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supportive policy environment, governments can facilitate the widespread adoption of GSCM, which not only
benefits individual SMEs but also contributes to broader national sustainability goals, such as those outlined in
the United Nations Sustainable Development Goals (SDGs).

4.7. Final Thoughts
The implementation of GSCM practices in SMEs offers numerous benefits, including cost savings,

improved regulatory compliance, and enhanced brand reputation. However, for SMEs, the journey toward
sustainability requires careful planning and strategic action. Managers should take an incremental, phased ap-
proach to GSCM adoption, focusing on low-cost, high-impact measures to build momentum before scaling up
more advanced practices. By fostering strong supplier collaborations, investing in energy-efficient technolo-
gies, reducing waste, and implementing performance monitoring tools, SMEs can significantly improve their
sustainability practices while maintaining operational efficiency. With the right support from policymakers
and industry stakeholders, SMEs can play a key role in advancing sustainability efforts within Indonesia and
globally.

5. CONCLUSION
This study developed a practical, five- component framework for GSCM adoption in Indonesian

SMEs, derived from multiple case studies across the food, handicrafts, and logistics sectors. The framework’s
core components supplier collaboration, eco- friendly materials selection, waste reduction strategies, energy ef-
ficiency optimization, and sustainability performance monitoring were found to be both relevant and adaptable
to diverse SME contexts.

The findings indicate that incremental, phased adoption of GSCM practices offers a realistic pathway
for SMEs to enhance sustainability without compromising financial viability. Low- cost measures, such as
waste reduction and energy efficiency improvements, can serve as effective entry points, building momentum
for more complex initiatives like supplier collaboration and formal sustainability monitoring.

By aligning with the United Nations Sustainable Development Goals, particularly SDG 12 and SDG
13, the framework not only addresses environmental priorities but also strengthens market competitiveness.
Integrating IoT for real-time monitoring and Blockchain for supply chain transparency could further enhance
the robustness of the framework. Future research could explore integrating digital technologies such as IoT and
blockchain into SME GSCM frameworks to enhance traceability, efficiency, and reporting accuracy. Beyond
environmental benefits, GSCM adoption among SMEs can stimulate green job creation, enhance competitive-
ness in ASEAN markets, and support national policy goals such as the Low Carbon Development Initiative.
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