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This research examines the adoption of green technologies within Indonesian Micro, Small, 

and Medium Enterprises (MSMEs), focusing on the perceived benefits and existing barriers 

to such adoption. Despite the recognized economic and environmental advantages, the uptake 

of these technologies is limited by several significant factors, including high initial costs, a 

lack of technical expertise, and cultural resistance. Through a mixed-methods approach, 

combining qualitative interviews and quantitative surveys, this study provides insights into 

the dynamics of green technology adoption among MSMEs. The results indicate a strong 

recognition of the benefits among MSME owners, yet highlight substantial hurdles that 

impede actual implementation. The study also identifies disparities in technology adoption 

between urban and rural MSMEs, and suggests that more accessible government policies and 

educational programs are needed to support and encourage MSMEs toward sustainable 

practices. The findings emphasize the critical role of tailored financial incentives and 

educational outreach in facilitating green technology adoption, thereby supporting 

Indonesia's sustainability goals. 
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INTRODUCTION 

 Indonesia's Micro, Small, and Medium Enterprises (MSMEs) represent a 

critical segment of the national economy, contributing significantly to employment 

and GDP. However, the environmental impact of these enterprises is substantial, 

given their number and often inefficient processes. In recent years, there has been a 

global shift towards sustainable practices, emphasizing the importance of adopting 

green technologies. For Indonesian MSMEs, this shift not only aligns with global 

environmental goals but also offers potential economic benefits through improved 

efficiency and compliance with international standards. Despite these advantages, 

the adoption rate of green technologies within Indonesian MSMEs remains 

relatively low, necessitating a deeper exploration of the underlying barriers and 

incentives (Dhewanto et al., 2023; Zahra & Wright, 2016). 
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 The core issue lies in the apparent disconnect between the recognized 

benefits of green technology and its adoption rate among Indonesian MSMEs. 

Preliminary observations suggest that factors such as cost, lack of awareness, and 

limited access to technology could be influencing this slow uptake. The disparity in 

adoption rates raises questions about the effectiveness of current policies and the 

overall readiness of MSMEs to transition towards sustainable practices (Muchie & 

Bekele, 2009). This study seeks to identify and analyze these barriers, providing a 

comprehensive understanding of the challenges faced by MSMEs in embracing 

green technologies. 

 The primary objective of this research is to investigate the factors influencing 

the adoption of green technologies by Indonesian MSMEs. By identifying these 

factors, the study aims to propose actionable strategies that can accelerate this 

adoption, thereby enhancing the sustainability and efficiency of these enterprises. 

This research will employ a mixed-methods approach, combining quantitative data 

analysis with qualitative insights from MSME stakeholders to achieve a balanced 

perspective. 

 The significance of this study lies in its potential to contribute to Indonesia's 

sustainable development goals. By facilitating a greater adoption of green 

technologies among MSMEs, the research can help reduce the environmental 

impact of one of the economy's most dynamic sectors. Additionally, the findings 

could inform policymakers and business leaders about effective strategies to 

encourage sustainable practices, ultimately leading to a more resilient and 

environmentally conscious economic landscape. 

LITERATURE REVIEW 

Green Technologies in MSMEs 

The adoption of green technologies within Micro, Small, and Medium 

Enterprises (MSMEs) is crucial for reducing environmental impact and enhancing 

economic competitiveness. Various studies have highlighted the benefits of such 

technologies, including reduced energy consumption, lower emissions, and 

significant cost savings over time (Vara et al., 2022). However, the extent of 

adoption varies significantly across different regions and sectors. (Spilnichenko et 

al., 2023) emphasize that while larger corporations have the capital and incentives 

to adopt advanced technologies, MSMEs often struggle with initial investment costs 

and lack of expertise. This discrepancy indicates a need for targeted research into 
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the specific barriers and enablers affecting MSMEs, particularly in developing 

countries like Indonesia. 

Barriers to Adoption 

A primary barrier to the adoption of green technologies in MSMEs is the high 

upfront cost, as noted by (Amankwah-Amoah et al., 2021). These costs often deter 

smaller enterprises that operate on tight budgets and have limited access to 

financial resources. Additionally, cultural factors and resistance to change also play 

significant roles, as explored by (Meng, 2023), who found that traditional business 

practices and skepticism towards new technologies can impede adoption rates. 

Moreover, a lack of knowledge and awareness about the benefits and operational 

usage of green technologies further limits their uptake, an issue that has been 

consistently observed across various studies. 

Government Policies and Incentives 

Government policies and incentives have been identified as critical factors 

influencing the adoption of green technologies. The role of policy, including 

subsidies, tax breaks, and direct funding, has been extensively studied, with 

findings suggesting a strong correlation between supportive policies and higher 

adoption rates (Wagner & Lutz, 2017). In Indonesia, government initiatives aimed 

at supporting sustainable practices in MSMEs are still evolving, often lacking the 

robustness and reach necessary to make a significant impact (Rusmayadi et al., 

2023). This gap in policy effectiveness underscores the need for a reassessment of 

how incentives are structured and implemented. 

Technological Accessibility and Support Systems 

Access to technology and support systems is another crucial aspect that 

influences the adoption of green technologies. Research by (Toma et al., 2014) 

highlights that the availability of tailored technological solutions and ongoing 

support can greatly enhance the willingness of MSMEs to adopt green practices. In 

Indonesia, the distribution of such technologies and the existence of support 

networks are often uneven, favoring urban and more accessible regions over rural 

or isolated areas. This uneven distribution poses significant challenges in achieving 

widespread technology adoption across all MSMEs. 

METHOD 

This study will employ a mixed-methods approach to thoroughly investigate 

the factors influencing the adoption of green technologies by Indonesian MSMEs. 
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Initially, a comprehensive literature review will be conducted to gather existing 

data and insights on the adoption of sustainable technologies, barriers faced by 

MSMEs, and the impact of governmental policies. The review will include peer-

reviewed journals, industry reports, and case studies that specifically address green 

technology adoption within the MSME sector globally, with a focus on developing 

economies. Key databases such as Google Scholar, JSTOR, and ScienceDirect will 

be used for sourcing relevant literature. 

Following the literature review, qualitative data will be collected through 

semi-structured interviews with MSME owners and managers across various 

industries in Indonesia. The selection of participants will be stratified to ensure a 

representation of different sizes and types of businesses. The interviews will 

explore participants' perceptions, experiences, and challenges related to the 

adoption of green technologies. To complement the qualitative data, a quantitative 

survey will be distributed to a larger sample of MSMEs to quantify the prevalence 

of certain barriers and benefits, as well as to assess the impact of specific 

government incentives. Data analysis will involve coding qualitative responses for 

thematic analysis and applying statistical methods to the survey results to identify 

significant patterns and correlations. 

RESULT AND DISCUSSION 

Qualitative Findings 

Interviews with MSME owners and managers highlighted several key 

themes. Firstly, there was a general recognition of the benefits associated with green 

technologies, such as cost savings on energy and enhanced compliance with 

environmental regulations. Despite this, a major barrier identified was the high 

upfront cost of technology implementation, which many respondents described as 

prohibitive. Cultural resistance and a lack of technical expertise were also 

frequently cited, with many MSMEs expressing uncertainty about how to integrate 

new technologies into their existing operations. Importantly, there was a strong call 

for more substantial support from the government, not only in terms of financial 

incentives but also in providing educational programs to raise awareness about the 

operational and environmental benefits of green technologies. 

Quantitative Findings 

The survey data corroborated many of the themes from the interviews but 

provided additional statistical evidence. Approximately 65% of respondents 

indicated that the initial cost was the most significant barrier to the adoption of 



Eastasouth Proceeding of Economics and Business (EPEB), 71-77 

75 
 

green technologies. About 30% cited insufficient knowledge about technology 

options, and 25% were concerned about the compatibility of new technologies with 

existing processes. In terms of governmental support, over 70% of the surveyed 

MSMEs reported that existing policies were either inadequately promoted or too 

complex to take advantage of. Interestingly, businesses that had adopted green 

technologies reported a 20% reduction in operational costs on average, validating 

the economic benefit of these investments. 

Cross-Analysis 

Cross-analysis of the qualitative and quantitative data suggests a clear 

pattern: while the economic and environmental benefits of green technology 

adoption are well-understood among MSMEs, significant hurdles remain. These 

include financial constraints, knowledge gaps, and bureaucratic obstacles. The data 

also indicates a disparity in adoption rates between urban and rural MSMEs, with 

urban businesses generally more aware of and willing to invest in green 

technologies. 

Discussion 

While MSMEs acknowledge the long-term economic and environmental 

benefits of adopting green technologies, the immediate financial burden and lack 

of technical know-how present significant hurdles. This dichotomy is reflected in 

broader research, which suggests that while the potential cost savings and 

efficiency gains are appealing, the initial investment and transition complexities can 

deter MSMEs (Appah & Duoduo, 2023; Gao et al., 2023; Kurniawan et al., 2023). 

This study’s findings reinforce the need for more robust and accessible financing 

options, such as low-interest loans or grants specifically designed for green 

technology investments in the MSME sector. 

The cultural resistance to change and skepticism towards new technologies noted 

in the interviews can be addressed through targeted educational programs. These 

programs should not only focus on the "how" of technology integration but also on 

shifting the perception of green technologies from a financial burden to a strategic 

investment. (Cacciatore, 2023) emphasizes the success of such educational 

interventions in other contexts, suggesting that similar strategies could be effective 

in Indonesia. These programs could be delivered through partnerships between 

government agencies, technology providers, and industry associations. 

Policy Implications 
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The expressed need for clearer and more accessible government policies 

suggests that current initiatives are either inadequately communicated or 

misaligned with the needs of MSMEs. Aligning with (Kurniawan et al., 2023), this 

study underscores the importance of government involvement in facilitating 

technology adoption. Policymakers should consider simplifying the application 

processes for subsidies and enhancing the visibility of existing incentives. 

Additionally, developing policies that encourage technology providers to offer trial 

periods or demonstrations could help reduce perceived risks associated with new 

technology adoption. 

CONCLUSION 

This study has provided a comprehensive analysis of the factors influencing 

the adoption of green technologies among Indonesian MSMEs, revealing a complex 

interplay of benefits and barriers. Despite the clear understanding among MSME 

owners and managers of the economic and environmental advantages of green 

technologies, significant obstacles such as high upfront costs, lack of technical 

expertise, and cultural resistance hinder widespread adoption. The findings 

underscore the need for enhanced governmental support through streamlined, 

well-publicized policies and financial incentives tailored to the unique needs of 

MSMEs. Additionally, educational programs designed to demystify green 

technologies and showcase their benefits are crucial for overcoming skepticism and 

resistance. Addressing these challenges through a multifaceted approach will not 

only accelerate the adoption of green technologies but also contribute to Indonesia’s 

broader sustainability goals, fostering an environment where economic growth and 

environmental preservation go hand in hand. This research highlights the pivotal 

role that Indonesian MSMEs play in the nation's sustainability journey and lays out 

actionable strategies for empowering this vital sector to embrace a greener future. 
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