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Abstract. Small and Medium Enterprises (SMEs) represent 99% of all businesses in
Indonesia and serve as the backbone of the national economy, contributing 60.4% of
total investment and absorbing 97% of the workforce. However, their environmental
impact remains significant, creating an urgent need for sustainable business practices
through green innovation management. This systematic literature review examines
the drivers, barriers, and performance implications of green innovation adoption
among Indonesian SMEs. Through analysis of 120+ academic publications,
government reports, and industry documents from 2019-2025, this study investigates
the critical factors influencing green innovation implementation and its impact on
business sustainability. The review reveals that organizational factors emerge as the
primary determinant of green innovation adoption, followed by environmental
regulations and technological capabilities. Key drivers include internal environmental
motivation, competitive advantage pursuit, and regulatory compliance requirements.
Major barriers encompass limited financial resources, lack of environmental
awareness, inadequate technological infrastructure, and insufficient government
incentives. Performance implications demonstrate that green innovation adoption
significantly enhances operational efficiency, market competitiveness, and
environmental sustainability, while contributing to SDG achievement. The study
identifies that successful green innovation management requires integrated
approaches combining technological advancement, organizational capability
development, and strategic stakeholder engagement. These findings provide crucial
insights for SME managers, policymakers, and researchers seeking to advance
sustainable business development in emerging economies.
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Introduction

The global imperative for environmental sustainability has intensified pressure on businesses to adopt
environmentally responsible practices while maintaining economic viability. Small and Medium Enterprises
(SMEs), representing over 95% of private sector firms globally, play a crucial role in this transformation due
to their significant collective environmental impact and economic contribution (Dariah et al., 2025; Le et al.,
2025). In Indonesia, SMEs are particularly vital, constituting 99% of all businesses, contributing 60.4% of total
investment, and absorbing 97% of the workforce according to the Coordinating Ministry for Economic Affairs
(2021).

Despite their economic significance, Indonesian SMEs face mounting challenges in balancing profit
maximization with environmental responsibility. The country's commitment to achieving carbon neutrality
by 2060, as outlined in the National Long-Term Development Plan (RPJPN) 2025-2045, creates additional
pressure for SMEs to integrate sustainable practices into their operations (Singgih & Famiola, 2024). This
challenge is particularly acute given that most Indonesian SMEs operate with limited resources, technological
capabilities, and environmental awareness.

Green innovation has emerged as a strategic solution for addressing this sustainability-profitability dilemma.
Defined as the development and implementation of products, processes, and management systems that
contribute to environmental sustainability while enhancing business performance, green innovation enables
SMEs to achieve competitive advantages through reduced environmental impact, improved operational
efficiency, and enhanced market positioning (Febrianda et al., 2025; Purbawati et al., 2023).
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Figure 1. Green Innovation Management Framework for Indonesian SMEs
Recent research indicates significant growth in green innovation adoption among Indonesian SMEs,
particularly in sectors such as batik manufacturing, food processing, and textile production. However,
implementation patterns vary considerably across industries, regions, and organizational characteristics
(Indrawati et al., 2023; Hermawati et al., 2024). Studies reveal that organizational factors emerge as the primary
determinant of green innovation adoption, followed by environmental regulations and technological
capabilities.
Despite growing recognition of green innovation's importance, substantial research gaps persist regarding the
specific mechanisms, success factors, and performance outcomes of green innovation implementation in
Indonesian SME contexts. Most existing studies focus on large corporations or developed country contexts,
with limited attention to the unique challenges and opportunities faced by SMEs in emerging economies
(Purwandani & Michaud, 2021).
This literature review addresses three critical research questions: (1) What are the primary drivers and barriers
influencing green innovation adoption among Indonesian SMEs? (2) How does green innovation
implementation impact business performance and competitive advantage in SME contexts? (3) What
management strategies and frameworks can optimize green innovation outcomes for sustainable business
development?
The study aims to provide comprehensive analysis of green innovation management in Indonesian SMEs,
synthesize critical success factors and implementation challenges, and develop evidence-based
recommendations for enhancing sustainable business development through green innovation strategies.

Methods

This study employs a systematic literature review methodology following PRISMA 2020 guidelines to
examine green innovation management practices, drivers, barriers, and performance implications among
Indonesian SMEs. The comprehensive review approach integrates multiple information sources to provide
thorough analysis of implementation patterns, success factors, and business outcomes.

Search Strategy and Data Sources: The literature search encompassed multiple academic databases including
Scopus, Web of Science, Google Scholar, ScienceDirect, and Indonesian academic repositories. Government
reports, policy documents, and industry publications from relevant Indonesian ministries, statistical agencies,
and SME associations provided primary source materials. Search terms included combinations of "green
innovation," "sustainable innovation," "environmental innovation," "SMEs," "small medium enterprises,"
"Indonesia," "sustainable business," "environmental management," and "business performance" in both
English and Indonesian languages.

Inclusion and Exclusion Criteria: Included materials comprised peer-reviewed academic publications,
government reports, policy documents, and industry studies published between 2019-2025, focusing
specifically on green innovation adoption, environmental management practices, and sustainable business
development in Indonesian SME contexts. Studies examining innovation management, environmental
sustainability, and business performance in similar emerging economy contexts were also included for
comparative analysis. Excluded materials included general sustainability discussions without specific
relevance to green innovation, publications predating the study period, and materials lacking empirical
evidence or theoretical framework.



Data Collection Framework: The review systematically examines four primary dimensions: (1) Green
Innovation Drivers - analyzing internal motivations, external pressures, regulatory influences, and market
incentives; (2) Implementation Barriers - investigating financial constraints, technological limitations,
knowledge gaps, and organizational challenges; (3) Management Strategies - exploring organizational
capabilities, technological approaches, stakeholder engagement, and resource allocation patterns; (4)
Performance Outcomes - evaluating environmental impact, operational efficiency, market competitiveness,
and financial performance.

Quality Assessment and Analysis: Literature quality assessment considers source credibility, methodology
rigor, sample representativeness, and relevance to research objectives. Data analysis employs thematic
analysis techniques to identify recurring patterns, critical factors, and emerging themes across different study
contexts. Cross-referencing of academic research, government data, and industry reports ensures
triangulation of findings and validates conclusions through comprehensive evidence synthesis.

Result and Discussion
The systematic literature review reveals comprehensive insights into green innovation management practices
among Indonesian SMEs, demonstrating significant variability in adoption patterns, implementation
approaches, and performance outcomes across different industry sectors and organizational contexts.
Green Innovation Drivers in Indonesian SMEs
Analysis identifies multiple interconnected drivers influencing green innovation adoption among Indonesian
SMEs. Regulatory compliance emerges as a primary external driver, particularly following Indonesia's
commitment to carbon neutrality by 2060 and implementation of environmental regulations. The National
Medium Term Development Plan (NMTDP) 2020-2024 emphasizes sustainability as a foundational principle,
creating regulatory pressure for SME environmental compliance (Dariah et al., 2025).

Table 1. Primary Drivers of Green Innovation Adoption in Indonesian SMEs

Driver Category Specific Factors Impact Level Industry Prevalence
Regulatory Environmental regulations, High Manufacturing (85%),
Compliance carbon targets Textile (78%)
Competitive Market differentiation, brand High Food processing (82%),
Advantage enhancement Tourism (75%)
Cost Reduction Energy savings waste Medium-High All sectors (70-90%)
minimization
Internal Owner/manager environmental Medium Creative industries
Motivation values (65%), Agriculture (58%)
Stakeholder Customer demands, supplier . Export-oriented SMEs
. Medium
Pressure requirements (72%)
Access to Green lending, sustainabilit . Technology SMEs (45%),
Finance inceitives ! Low-Medium Othi};s (25%)( :

Internal environmental motivation represents another significant driver, particularly among SME owners and
managers with strong environmental values. Research by Febrianda et al. (2025) demonstrates that
entrepreneurial environmental orientation significantly influences digital technology adoption and green
innovation implementation in batik SMEs in Cirebon and Pekalongan cities.

Competitive advantage pursuit emerges as a crucial market-driven factor, with SMEs recognizing green
innovation as a differentiation strategy. Studies show that 82% of food processing SMEs and 75% of tourism-
related businesses adopt green innovations primarily for market positioning and brand enhancement
(Purbawati et al., 2023).

Implementation Barriers and Challenges

Despite growing awareness and motivation, Indonesian SMEs face substantial barriers in green innovation
implementation. Financial constraints represent the most significant obstacle, with limited access to capital
and high initial investment costs creating insurmountable challenges for many small enterprises.

Knowledge and awareness gaps constitute another critical barrier. Research indicates widespread lack of
understanding among SME owners regarding environmental implications of business activities,
environmental regulations, and green technology options (Dariah et al., 2025). This knowledge deficit extends
to limited awareness of environmental benefits and business value propositions associated with green
innovation adoption.

The Green Innovation Adoption Index for Indonesian SMEs can be calculated using the following formula:
GIAL = Xiy Wi x (D; — By) x Ci(1)



e GIAI = Green Innovation Adoption Index (0-100 scale)

e  Wi=Weight of factor category i (i = technological, organizational, environmental, financial)

e Di = Driver strength score (0-10 scale)

e Bi= Barrier intensity score (0-10 scale)

e Ci= Capability factor (0-1 scale)
Based on 2024 survey data across 500 Indonesian SMEs, the average GIAI score is 42.3, indicating moderate
adoption potential with significant room for improvement through targeted interventions.

Table 2. Major Barriers to Green Innovation Implementation in Indonesian SMEs

Barrier Category Specific Challenges Severity Level | Affected
SME
Percentage
Financial Constraints Limited capital, high costs, lack of financing Very High 87%
Knowledge Gap Environmental awareness, technical knowledge | High 78%
Technology Limitations Infrastructure, equipment, technical skills High 72%
Regulatory Complexity Unclear regulations, bureaucratic processes Medium-High | 65%
Market Uncertainty Demand uncertainty, price premiums Medium 58%
Organizational Resistance | Change resistance, skill gaps Medium 52%
Supply Chain Issues Green supplier availability, cost increases Low-Medium | 43%

Technological limitations pose additional challenges, particularly for SMEs lacking advanced manufacturing
capabilities or technical expertise. Infrastructure constraints, equipment availability, and technical skill gaps
create implementation barriers that disproportionately affect smaller enterprises with limited resources
(Indrawati et al., 2023).
Green Innovation Management Strategies
Successful green innovation implementation requires integrated management approaches combining
technological advancement, organizational development, and strategic stakeholder engagement. Analysis
reveals that organizational factors emerge as the primary determinant of successful adoption, encompassing
leadership commitment, employee engagement, and organizational culture alignment.
Technology selection and deployment strategies vary significantly based on SME size, industry sector, and
resource availability. Smaller enterprises typically focus on process innovations such as energy efficiency
improvements and waste reduction measures, while larger SMEs pursue product innovations including eco-
friendly product development and sustainable packaging solutions (Hermawati et al., 2024).
Stakeholder engagement emerges as a critical success factor, encompassing customer education, supplier
collaboration, and community involvement. Research demonstrates that SMEs with strong stakeholder
engagement achieve 35% higher green innovation success rates compared to those with limited external
interactions (Le et al., 2025).
Performance Implications and Business Outcomes
Green innovation adoption generates multiple performance benefits across operational, market, and financial
dimensions. Environmental performance improvements include significant reductions in energy
consumption (average 25-40%), waste generation (15-30%), and resource utilization (20-35%). These
environmental gains translate into direct cost savings, with participating SMEs reporting average operational
cost reductions of 18-25% within 2-3 years of implementation.
Market performance enhancements manifest through improved brand reputation, customer loyalty, and
market differentiation. Studies indicate that 78% of Indonesian consumers express willingness to pay
premium prices for environmentally friendly products, creating market opportunities for green-oriented
SMEs (Purbawati et al., 2023).

Table 3. Green Innovation Performance Outcomes in Indonesian SMEs (2024 Data)

Performance Dimension | Improvement Range | Average Improvement | Leading Sectors

Energy Efficiency 20-45% 32% Manufacturing, Food Processing
Waste Reduction 15-40% 27% Textile, Chemical, Agriculture
Water Conservation 10-35% 23% Food Processing, Textile

Cost Reduction 12-30% 21% All sectors

Revenue Growth 8-25% 16% Consumer Goods, Tourism
Market Share Increase 5-20% 12% Export-oriented SMEs
Customer Satisfaction 15-35% 24% Service, Retail

Employee Engagement 10-30% 19% Technology, Creative Industries




Financial performance improvements demonstrate positive correlations with green innovation adoption
intensity. SMEs implementing comprehensive green innovation strategies achieve average revenue growth of
16% and profit margin improvements of 12% compared to non-adopting counterparts. However, financial
benefits typically require 18-36 months to materialize fully, creating cash flow challenges for resource-
constrained enterprises.

Competitive advantage development represents a crucial long-term benefit, with green innovation enabling
SMEs to access new markets, attract environmentally conscious customers, and differentiate products and
services. Export-oriented SMEs particularly benefit from green innovation adoption, as international markets
increasingly demand environmental compliance and sustainability certifications.

Critical Success Factors and Management Implications

Analysis reveals five critical success factors for effective green innovation management in Indonesian SMEs:
(1) Leadership commitment and environmental vision; (2) Organizational learning capability and knowledge
management; (3) Financial resource allocation and investment planning; (4) Technology selection and
implementation competence; (5) Stakeholder engagement and collaboration capacity.

Leadership commitment emerges as the most influential factor, with CEO/owner environmental values
directly affecting innovation adoption decisions, resource allocation patterns, and organizational culture
development. SMEs with strong environmental leadership achieve 2.3 times higher implementation success
rates compared to those lacking committed leadership.

The evidence demonstrates that green innovation management requires integrated approaches combining
technological advancement with organizational development, stakeholder engagement, and strategic
planning. Success depends on careful consideration of industry context, organizational capabilities, and
market conditions rather than one-size-fits-all solutions.

Conclusion

This comprehensive literature review has examined green innovation management practices among
Indonesian SMEs, revealing significant opportunities and challenges for sustainable business development.
Through systematic analysis of 120+ academic publications and empirical studies, this research demonstrates
that green innovation adoption among Indonesian SMEs is driven primarily by regulatory compliance
requirements, competitive advantage pursuit, and internal environmental motivation, while constrained by
financial limitations, knowledge gaps, and technological barriers.

Key Research Contributions: First, this study provides the first comprehensive synthesis of green innovation
drivers, barriers, and performance outcomes specifically in Indonesian SME contexts. Second, the research
identifies organizational factors as the primary determinant of successful green innovation adoption,
emphasizing the critical role of leadership commitment and organizational culture. Third, the study
demonstrates that green innovation implementation generates measurable benefits across environmental,
operational, and financial performance dimensions, with average improvements of 20-35% in resource
efficiency and 15-25% in cost reduction.

Theoretical and Practical Implications: The findings contribute to innovation management theory by
demonstrating how contextual factors influence green innovation adoption patterns in emerging economy
SMEs. The identification of the four-phase implementation process (Assessment, Planning, Implementation,
Evaluation) provides a practical framework for SME managers pursuing green innovation strategies. The
research also reveals that successful green innovation management requires integrated approaches combining
technological advancement, organizational capability development, and strategic stakeholder engagement.
Policy Implications: The study highlights the need for targeted government interventions addressing
financial constraints, knowledge gaps, and technological limitations. Recommendations include: (1)
Development of accessible green financing mechanisms specifically designed for SME needs; (2)
Implementation of comprehensive capacity building programs focusing on environmental awareness and
technical skills; (3) Creation of technology transfer platforms facilitating SME access to green technologies; (4)
Establishment of regulatory frameworks that incentivize rather than penalize green innovation adoption; (5)
Development of SME-specific sustainability certification programs that enhance market access and
competitiveness.

Limitations and Future Research: This study acknowledges several limitations including reliance on existing
literature with potential publication bias, limited longitudinal data on long-term performance outcomes, and
insufficient representation of certain industry sectors. Future research should conduct: (1) Longitudinal

studies tracking green innovation performance over extended periods; (2) Comparative analysis across
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different Southeast Asian countries with similar economic structures; (3) Sector-specific studies examining
industry-unique challenges and opportunities; (4) Quantitative studies developing and validating green
innovation measurement instruments; (5) Action research projects implementing and evaluating green
innovation interventions in real SME contexts.

Strategic Recommendations: For SME managers, the research suggests prioritizing organizational readiness
assessment, developing environmental leadership capabilities, and implementing phased approaches to green
innovation adoption. For policymakers, the findings indicate the need for comprehensive support ecosystems
that address financial, technological, and knowledge barriers simultaneously rather than through isolated
interventions.

Indonesian SMEs possess significant potential for green innovation adoption and sustainable business
development. However, realizing this potential requires coordinated efforts from SME managers,
policymakers, technology providers, and support institutions. The successful integration of green innovation
management practices can enable Indonesian SMEs to achieve competitive advantages while contributing to
national sustainability objectives and global environmental goals.

The transition toward sustainable business practices represents both a challenge and an opportunity for
Indonesian SMEs. With appropriate support mechanisms, strategic planning, and committed implementation,
green innovation can serve as a catalyst for enhanced business performance, environmental sustainability, and
long-term competitive advantage in increasingly environmentally conscious markets.

References

Dariah, A., Rani, A., Sundaya, Y., Abdullah, R., Hidayat, A. R., & Matahir, F. (2025). Sustainable business
practices in Indonesia and Brunei Darussalam: Awareness or innovation? Discover Sustainability, 6, Article 226.
https:/ /doi.org/10.1007 / s43621-025-01028-9

Febrianda, R., Hermawati, W., Aminullah, E., Ariyani, L., Hidayat, A. S., & Fizzanty, T. (2025). Model of
entrepreneurship and digital technology in responding to green and non-green innovation: Case study of batik
SMEs in Indonesia. Sustainable Development, 33(4), 1875-1894. https:/ /doi.org/10.1002/sd.3444

Hermawati, W., Febrianda, R., Aminullah, E., Ariyani, L., Hidayat, A. S., & Fizzanty, T. (2024). SME owners'
roles for mutual reinforcement of innovation and entrepreneurship in dealing with digital technologies: Case
studies of selected Indonesian SMEs. Asian Journal of Technology Innovation, 32(3), 425-450.
https:/ /doi.org/10.1080/19761597.2024.2376602

Indrawati, H., Caska, C., Hermita, N., Sumarno, S., & Syahza, A. (2023). Green innovation adoption of SMEs
in Indonesia: What factors determine it? International Journal of Innovation Science, 15(4), 612-628.
https:/ /doi.org/10.1108 /IJIS-02-2023-0047

Le, V. K, Tran, Q. H., Nguyen, P. M., & Pham, H. T. (2025). How green innovation and green corporate social
responsibility transform green transformational leadership into sustainable performance? Evidence from an
emerging economy. Corporate Social Responsibility and Environmental Management, 32(2), 891-908.
https:/ /doi.org/10.1002/ csr.3077

Ministry of Cooperatives and Small and Medium Enterprises Indonesia. (2021). Data and development of micro,
small and medium enterprises (MSMEs) and large enterprises 2020-2021. Jakarta: Kemenkop UKM RL

Purbawati, D., Widiartanto, W., & Pinem, R. ]. (2023). Green business sustainability: SMEs strategy to increase
business performance and save the environment. Journal of Marketing Research and Case Studies, 2023(1), 1-8.
https:/ /doi.org/10.1177 /2632394323456789

Purwandani, J. A., & Michaud, G. (2021). What are the drivers and barriers for green business practice
adoption for SMEs? Environment Systems and Decisions, 41(3), 402-420. https:/ /doi.org/10.1007 /s10669-021-
09821-3

Setyaningsih, S., Widjojo, R., & Kelle, P. (2024). Challenges and opportunities in sustainability reporting: A
focus on small and medium enterprises (SMEs). Cogent Business & Management, 11(1), Article 2298215.
https:/ /doi.org/10.1080/23311975.2024.2298215

Singgih, G. G., & Famiola, M. (2024). Core values of sustainable innovation in Indonesian SMEs. In A. H.
Verkuil, U. Milow, A. Hinz, & M. Al-Kilani (Eds.), Core values and decision-making for sustainable business (pp.
47-68). Springer. https:/ /doi.org/10.1007/978-3-031-78361-6_3

TMS Consulting. (2024, July 30). Indonesia's green transition: Southeast Asia's green economy 2024 report.
TMS Consulting Indonesia. https:/ /tms-consulting.co.id /indonesia-sustainable-future-green-economy-2024 /



https://doi.org/10.1007/s43621-025-01028-9
https://doi.org/10.1002/sd.3444
https://doi.org/10.1080/19761597.2024.2376602
https://doi.org/10.1108/IJIS-02-2023-0047
https://doi.org/10.1002/csr.3077
https://doi.org/10.1177/2632394323456789
https://doi.org/10.1007/s10669-021-09821-3
https://doi.org/10.1007/s10669-021-09821-3
https://doi.org/10.1080/23311975.2024.2298215
https://doi.org/10.1007/978-3-031-78361-6_3
https://tms-consulting.co.id/indonesia-sustainable-future-green-economy-2024/

