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Abstract 
 

The transformation of MSMEs in rural Indonesia in the digital 5.0 era faces major challenges due to 
the dominance of a survival mindset, low digital literacy, and limited adoption of technology, such as 
NFC-based payment systems. This study aims to develop an integrative model that connects local 
wisdom, circular economy principles, and pentahelix collaboration to strengthen the competitiveness 
and sustainability of rural MSMEs. A systematic literature review was conducted to analyze the role 
of SMEs as local heroes, the integration of local wisdom as the foundation of competitive advantage, 
the application of the circular economy to enhance product efficiency and value addition, and the 
effectiveness of multi-stakeholder collaboration in developing an inclusive business ecosystem. The 
research findings indicate that rural SMEs remain focused on meeting daily needs, so innovation and 
long-term planning are not yet top priorities. However, local wisdom has proven to be integrable with 
the circular economy to enhance product value and competitiveness. Pentahelix collaboration 
involving the government, academia, businesses, communities, and the media is key to accelerating 
innovation adaptation and strengthening the SME ecosystem. This study recommends improving 
digital literacy, strengthening multi-stakeholder networks, and empowering local wisdom as the main 
strategies for transforming rural SMEs toward sustainability and competitiveness in the digital era. 
 
Keywords: UMKM, local heroes, local wisdom, economy circular, grassroot, pentahelix 

 

INTRODUCTION  

The current global economic transformation is marked by rapid technological developments 
and increasingly urgent environmental sustainability challenges. Li et al. (2024) empirically 
demonstrate that information and communication technology (ICT) plays a central role in driving 
green total factor productivity (GTFP) across 65 countries, particularly in lower-middle-income 
nations, through three primary mechanisms: technological advancement, energy efficiency, and 
increased trade openness. These findings emphasize that ICT not only accelerates economic growth 
but also serves as a crucial tool for achieving sustainable development in the global era. Yudhoyono 
et al., (2024) review the perspective by systematically reviewing the literature on economic 
transformation across decades, and show that the technological dimension, along with leadership, 
public policy, and human resources, are the main pillars shaping the final outcomes of green 
economic growth, strengthened sectoral competitiveness, and shifts in economic positions within 
the global order. Khairi et al. (2025) emphasize the real transformation occurring at the 
microeconomic level, namely how the development of digital technology, including online platforms, 
automation, and the digitization of business processes, drastically changes how companies operate, 
improves operational efficiency, opens new market opportunities, but also presents new challenges 
such as digital access gaps, data security threats, and increasingly complex changes in business 
competition structures. The current global economic transformation is driven by the rapid pace of 
technological innovation, but its success heavily depends on the ability of global actors and local 
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heroes to integrate principles of environmental sustainability and digital justice into every economic 
decision-making process and public policy. 

The concept of the circular economy (CE) is a strategic solution for reducing waste and 
maximizing resource utilization to make the economic system more sustainable and environmentally 
friendly (Farhani et al., 2025). At the national level, Indonesia, as a country with a large population 
and a growing economy, faces similar challenges, particularly in empowering the Micro, Small, and 
Medium Enterprises (MSMEs) sector, which serves as the backbone of the economy. According to 
data from Kadin Indonesia (2023), MSMEs contribute significantly to 61% of the Gross Domestic 
Product (GDP) and absorb around 117 million workers, emphasizing the vital role of MSMEs in job 
creation and economic equality. 

However, real challenges arise, especially for MSMEs in rural areas, which are still dominated 
by a survival mindset, where business actors focus more on meeting daily needs without long-term 
planning that supports business growth and sustainability (Arfiyanto et al., 2013). This situation limits 
innovation and human resource (HR) capacity development, exacerbated by the digital divide and 
low adoption rates of financial technology and digitalization among rural SMEs (Kadin Indonesia, 
2023). One example of technology that has the potential to support efficiency and financial inclusion 
is the Near Field Communication (NFC)-based payment system, unfortunately, its adoption remains 
very low. 

In the context of sustainability, the concept of a circular economy offers significant 
opportunities for SMEs to improve resource utilization efficiency, reduce waste, and add value to 
products through recycling and reuse practices. This approach not only supports environmental 
conservation but can also integrate with local wisdom embedded in rural communities' culture and 
practices, such as natural material processing, traditional techniques, and social values like mutual 
aid and respect for nature (Pangarso et al., 2022). 

However, the adoption of circular economy practices among Indonesian SMEs, particularly 
in the rural sector, remains very limited. Research examining the integration of the circular economy 
with local wisdom and multi-stakeholder collaboration models, particularly through the pentahelix 
approach involving government, academia, businesses, communities, and media, is still scarce (Zuhri 
et al., 2024). In fact, the synergy between local wisdom, circular economy, and pentahelix 
collaboration has great potential to strengthen the competitiveness and sustainability of rural 
MSMEs holistically. 

Local wisdom itself is the cultural and social foundation that has been passed down from 
generation to generation and serves as the DNA of rural MSME businesses. The values of local 
wisdom include traditional knowledge, unique production techniques, and social norms that can be 
both an attraction and a product differentiation strategy. Strengthening local wisdom through 
community empowerment and product modernization can enhance the position of SMEs in the 
market (Nugraha & Andarini, 2020; Tumanggor, 2007). 

Additionally, SME actors have the potential to become local heroes who can drive 
community-based change and innovation. To realize this, multi-stakeholder collaboration using the 
pentahelix model is crucial as a development strategy involving all stakeholders in the business 
ecosystem, from policy to on-the-ground practices (Jannah & Mani, 2025). 

Based on the above discussion, there is a clear research gap, namely the lack of an integrative 
model that connects the survival mindset of rural SMEs with the synergy of local wisdom, circular 
economy, and pentahelix collaboration in building sustainable and technology-based 
transformation. Therefore, this study aims to explore and formulate such an integrative model, 
focusing on enhancing human resource capacity, product innovation, and adaptive multi-
stakeholder collaboration strategies tailored to the characteristics of rural SMEs.  

LITERATURE REVIEW AND HYPOTHESIS FORMULATION 

MSMEs as Local Heroes in Rural Development 
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 SMEs have proven to be “local heroes” that advance rural areas by optimizing local 
potential. This role is embodied by various actors in different regions (Dwi et al., 2024; Purwanti et 
al., 2023; Sutrisman et al., 2024; Jamil & Nugroho, 2023; Sobirin et al., 2024). First, cooperative 
groups such as the Women Farmers Group and Biogas Group in Kampung Rejo Basuki demonstrate 
the tangible role of SMEs as local heroes. They transform livestock waste into renewable energy and 
organic fertilizer while boosting the village economy in line with sustainable development goals (Dwi 
et al., 2024). Second, inspirational figures like Mr. Romadhon in Tambi Village prove the vital role of 
individuals. He pioneered a coffee SME for landslide disaster mitigation while leading the community 
in various roles, from initiator to mentor (Purwanti et al., 2023). On the other hand, village 
governments (e.g., in Salumaka Village) play a key supporting role for SMEs. Though not yet optimal, 
governments facilitate access to capital through programs like the Productive Microbusiness 
Assistance (BPUM), corporate social responsibility (CSR), and the People's Business Credit (KUR) 
(Sutrisman et al., 2024). Meanwhile, cultural groups such as the Sambas weavers emphasize the 
identity of MSMEs as local heroes. They revive the weaving heritage that boosts the village economy 
through multi-stakeholder collaboration and community involvement (Jamil & Nugroho, 2023). 
Finally, the independent Pindang Lombang traders demonstrate the transformative potential of 
MSMEs. Through participatory mentoring, they have improved business management, product 
standards, and packaging technology (Sobirin et al., 2024). Despite their diverse forms, all MSMEs as 
local heroes share three key characteristics: (1) the ability to identify local potential, (2) serving as 
agents of change from within the village, and (3) making tangible contributions to economic, social, 
and environmental sustainability (Dwi et al., 2024; Purwanti et al., 2023; Jamil & Nugroho, 2023; 
Sobirin et al., 2024). Collaboration among various parties and active community involvement are key 
to ensuring the program aligns with residents' needs (Sobirin et al., 2024; Jamil & Nugroho, 2023). 
Given the existing benefits, SMEs can serve as the backbone of the national economy, driving 
economic growth in rural areas. According to a report by the Indonesian Chamber of Commerce and 
Industry (Kadin) in 2023, the Micro and Small Industry (MSI) sector recorded a growth of 2.55%. 
Additionally, the SME sector contributes 61% to Indonesia's Gross Domestic Product (GDP) by 
employing 117 million workers (Kadin Indonesia, 2023). This demonstrates that SMEs possess high 
resilience in supporting the national economy by leveraging local potential and driving sustainable 
economic transformation. 
P1: SMEs act as local heroes by leveraging local potential, significantly enhancing the sustainability 
of rural economies.  
 
Local Wisdom as the Foundation of Competitive Advantage 

Local wisdom is an important foundation for MSMEs to compete in the market. Cultural 
values such as cooperation (gotong royong), deliberation, and harmony strengthen social 
relationships in business, foster a shared awareness, and encourage community participation (Nor 
& Aslamiah, 2025). In business, local wisdom makes SME products unique. For example, in the 
culinary industry, the Javanese philosophy of “rugi satak bathi sanak” (prioritizing social relationships 
over profit alone) is applied in corporate social responsibility programs. This approach has proven to 
enhance customer loyalty, business reputation, and environmental sustainability through the 
empowerment of local communities (Nugrahaningsih & Falikhatun, 2025). In the tourism sector, 
traditions like Nyelamaq in Lauq are used as cultural-based tourist attractions. Collaboration 
between the government, academics, businesses, communities, and media has successfully created 
unique tourism packages that expand the market for village SMEs while preserving nature (Khotimah 
et al., 2024). Similar support for SMEs in Central Banggai also shows that direct community 
involvement enhances production and marketing skills (Saudin et al., 2024). Local wisdom 
strengthens SME marketing strategies. Research on traditional house craftsmen in Woloan 
demonstrates that understanding customer needs based on cultural values (such as unique designs 
and quality) directly enhances competitiveness. This impacts sales through customer satisfaction and 
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market expansion (Raintung et al., 2024). In the development of tourist villages, local wisdom is also 
a determining factor for long-term success, along with community participation and the utilization 
of local resources (Sukaris et al., 2023). The main challenges are the declining understanding of 
traditional values among the younger generation (Nor & Aslamiah, 2025), difficulty in accessing 
capital, and limited human resource capabilities (Gobal et al., 2024). 
P2: The integration of local wisdom into MSME products or services strengthens brand identity and 
competitiveness in national and global markets. 
 
Circular Economy and MSME Sustainability 

Sustainable SME development can be achieved through the implementation of a circular 
economy that prioritizes innovation and community empowerment. Juani et al. (2025) demonstrate 
that the utilization of young melon waste into value-added products such as jam through the 3R 
approach (reduce-reuse-recycle) can enhance community skills and village income while reducing 
organic waste. Zahara and Suci (2024) add that the innovative use of wood powder in brick 
production in Sigedong Village improves product quality and supports environmentally friendly 
practices, with collaboration between academics and producers as the key to success. Both studies 
emphasize that innovations based on local wisdom and active collaboration strengthen the 
competitiveness of MSMEs while maintaining environmental and economic sustainability in villages, 
making this model worthy of replication for inclusive and sustainable MSME development (Juani et 
al., 2025; Zahara and Suci, 2024). The implementation of a circular economy in MSMEs still faces 
various challenges. According to research by Suryantini et al. (2021), the first challenge is the lack of 
deep understanding of the circular economy concept and the absence of adequate support for SMEs. 
Second, strong commitment is needed from various parties, including the government, the business 
sector, supporting institutions, and the development of technology and innovation capable of 
accelerating the transition to a circular economy. Third, there are risks associated with the transition 
from a linear production system to a circular one, including the need for initial investment, logistical 
complexity, and significant changes in the supply chain. Fourth, there are implementation barriers 
for SMEs, such as capital constraints, limited human resources, and insufficient involvement in the 
broader circular economy ecosystem. Fifth, there are challenges related to organizational cultural 
innovation. Additionally, the circular economy also faces challenges in the European Union and other 
countries due to regulations that are not yet adaptive and the need for cross-border collaboration. 
However, the implementation of the circular economy has major challenges, including access to 
funding, low awareness among businesses, and regulatory support that is still not optimal. Therefore, 
collaborative strategies, strong policy support, and capacity building for SMEs are needed to ensure 
an effective and sustainable transition to a circular economy (Rahmat et al., 2024). 
P3: The application of circular economy principles in rural SMEs reduces dependence on external 
resources while increasing long-term profitability.  
 
Pentahelix Collaboration and Local Leadership 

Pentahelix collaboration, which includes the government, academia, the private sector, the 
community, and the media, has proven to be effective in empowering the capacity of integrated 
MSMEs (Buntuang et al., 2024). According to research by Pugra et al. (2021) state that pentahelix 
collaboration with village governments is a key point in creating sustainable tourist destinations that 
can compete with similar destinations based on Green Tourism. Support within the pentahelix 
elements can be seen from the government in the form of funding or motivation for the community. 
Meylani et al. (2018) and Putra (2019) state that community motivation is a key factor in fostering 
entrepreneurial spirit, which can aid in village development and enhance the village's positive image. 
The village head plays a crucial role in SME development through programs and coordination that 
support the sustainability of local SMEs, such as providing guidance, connecting SMEs with necessary 
resources, facilitating market access, and assisting in promotional collaborations (Silfiah & Rohmah, 
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2024). In this context, the village government plays the role of stabilizer, innovator, pioneer, and 
modernizer in SME development in Suwayuwo Village (Siagian, 2018). Therefore, pentahelix 
collaboration in local leadership creates synergy in supporting the development and empowerment 
of SMEs in a more conducive manner. 
P4: Pentahelix collaboration facilitated by local leadership is effective in creating an inclusive and 
sustainable SME support ecosystem.  

RESEARCH METHODS  

This study uses a systematic literature review method designed to systematically identify, 
evaluate, and synthesize findings from various studies related to the role of MSME actors as agents 
of local change in the context of local wisdom, circular economy, and innovative collaboration in 
Indonesia. The literature search process was conducted through leading academic databases such 
as Scopus, Web of Science, and Google Scholar using specific keywords, including “MSME actors as 
local change agents,” “local wisdom,” “circular economy,” and “innovative collaboration” (Liberati et 
al., 2009; Page et al., 2021). After the initial identification of articles, a stepwise screening process 
was conducted using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) flowchart, which included removing duplicates, selecting based on titles and abstracts, and 
assessing full-text articles to ensure relevance and methodological quality. This process yielded 
articles that met the inclusion criteria, namely topic relevance, quality of journals indexed in Scopus, 
Web of Science, and Google Scholar, and a focus on SMEs in Indonesia published between 2016 and 
2025 (Page et al., 2021; Macquarie University Library, 2023). Data analysis was conducted using a 
thematic approach and qualitative synthesis to identify patterns and trends in the literature and 
critically evaluate the contribution of SMEs as local change agents. 

The contribution of this research is not merely to enrich the existing literature but also to 
offer a new analytical framework that simultaneously integrates the perspectives of local wisdom, 
circular economy, and innovative collaboration, differing from previous studies that tended to 
discuss these aspects separately. This approach opens new insights into how the synergy of these 
three aspects can strengthen the role of SMEs in sustainable development and local innovation, as 
well as provide more comprehensive and applicable policy implications for SME development in 
Indonesia (CW Authors, 2023; Liberati et al., 2009). Thus, this research not only fills the research gap 
related to the integration of strategic concepts in the context of SMEs but also emphasizes the 
importance of a collaborative approach based on local wisdom and the circular economy as the 
foundation for innovative and sustainable SME development.  

RESULTS AND DISCUSSION  

The analysis shows that MSMEs have great potential as local heroes capable of empowering 
local potential and promoting rural economic sustainability (Dwi et al., 2024). However, this role has 
not been fully realized because most MSMEs are still focused on meeting daily needs. Literature 
studies confirm that the success of MSMEs as local heroes occurs when they are able to utilize local 
resources, contribute to increasing village income, and involve the community in the business 
development process (Sobirin et al., 2024). The role of MSMEs as local heroes (P1) cannot be 
separated from the existence and utilization of local wisdom (P2). Local wisdom provides social, 
cultural, and material resources that serve as the foundation for MSMEs to grow from within their 
own communities. Values such as mutual cooperation, deliberation, and the use of traditional 
techniques and materials become distinguishing strengths that strengthen the competitiveness of 
MSMEs and reinforce social bonds in villages. Without the integration of local wisdom, MSMEs will 
lose their identity and find it difficult to compete in a homogeneous market. 
P1: SMEs play the role of local heroes by leveraging local potential, significantly enhancing the 
sustainability of rural economies.  
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The integration of local wisdom into MSME products has been proven to enhance brand 
identity and competitive advantage. For example, practices such as mutual cooperation, the use of 
local raw materials, and the application of cultural values in business processes increase customer 
loyalty and strengthen product differentiation. However, challenges arise from the declining 
understanding of local wisdom among younger generations, as well as limitations in access to capital 
and human resource capacity. This aligns with the findings of Nor & Aslamiah (2025) and Gobal et al. 
(2024), which highlight the weak regeneration of business actors based on culture. Local wisdom 
(P2) has a direct connection with the principles of the circular economy (P3). Many traditional village 
practices, such as the use of organic waste for fertilizer or recycled crafts, naturally reflect the 
reduce-reuse-recycle principle. Therefore, the implementation of the circular economy will be more 
easily accepted if linked to existing local practices and can even be developed as culture-based 
innovations. This synergy not only supports environmental conservation but also provides economic 
value. 
P2: Integrating local wisdom into SME products or services strengthens brand identity and 
competitiveness in both national and global markets. 
 

The adoption of circular economy principles in rural MSMEs is still limited. The practices of 
reduce, reuse, and recycle (3R) have only been implemented by a small number of MSMEs, even 
though the potential for circular economy-based development is enormous, especially through the 
utilization of waste into value-added products. This finding is supported by Juani et al. (2025), who 
demonstrated the success of SMEs in developing environmentally friendly products that increase 
village income, as well as by Zahara and Suci (2024), who highlighted the contribution of SMEs in 
reducing waste through circular economy-based innovations. The transition toward a circular 
economy (P3) requires support and infrastructure, which can be optimized through a pentahelix 
collaboration model (P4). For example, academics can assist in research and training, governments 
can provide incentives and regulations, while the media can play a role in educating the public. 
Without multi-stakeholder synergy, circular innovations will be difficult to implement on a large 
scale, especially in villages with limited technology and information. 
P3: Applying circular economy principles to rural SMEs reduces dependence on external resources 
while enhancing long-term profitability.  
 

The pentahelix collaboration involving the government, academics, business actors, the 
community, and the media is still unstructured and suboptimal in the context of rural MSMEs. 
However, this collaboration has proven effective in accelerating capacity building for SMEs, 
expanding market access, and accelerating the digitalization process (Silfiah & Rohmah, 2024). 
Village heads and local leaders play a crucial role in facilitating synergy among stakeholders to ensure 
empowerment programs run more effectively (Pugra et al., 2021). SMEs as local heroes (P1) cannot 
work alone; they need the support of a collaborative and sustainable ecosystem, such as that offered 
by the pentahelix model (P4), where the roles of village heads, academics, business actors, and the 
media are crucial to the success of SME empowerment programs. In this context, local heroes act as 
field drivers, while the pentahelix provides systemic support that enables innovation and growth. 
P4: Pentahelix collaboration facilitated by effective local leadership is key to creating an inclusive 
and sustainable SME support ecosystem.  
 

The transformation of rural MSMEs towards sustainability requires integrated synergy 
between the four propositions. MSMEs as local heroes (P1) become the main actors of change that 
drive the potential of villages. Local wisdom (P2) becomes the cultural foundation that strengthens 
product identity and facilitates the adoption of innovation. The principles of the circular economy 
(P3) offer strategies for efficiency and sustainability through the utilization of waste and local 
resources. Meanwhile, pentahelix collaboration (P4) provides systemic support from government, 
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academia, businesses, communities, and media to drive innovation, knowledge transfer, and 
network expansion. This integrated model is expected to drive rural SMEs to transform from a 
survival mindset into adaptive, innovative, and highly competitive economic actors in a sustainable 
manner. The synergy between these propositions is not linear but cyclical and mutually reinforcing. 
Local wisdom provides the foundation, the circular economy sets the direction, the pentahelix 
provides the impetus, and local heroes are the primary drivers of change in the village. 

This study found that SME actors in rural Indonesia are still dominated by a grassroots or 
survival mindset. This mindset focuses on meeting daily needs without long-term planning and tends 
to hinder innovation and business development. This finding aligns with the views of Ridwan Maksum 
et al. (2020), who state that economic activities at the grassroots level are more focused on 
sustaining daily life rather than on sustainable business growth or expansion. Additionally, the digital 
literacy level of SME actors in rural areas remains low, as evidenced by the many business operators 
who have yet to utilize digital technology, both in marketing and financial transactions. One example 
is the limited adoption of technology-based payment systems that have the potential to improve 
transaction efficiency and financial inclusion among SMEs. Data from Kadin Indonesia (2023) also 
shows that the digital divide remains a major obstacle to SME transformation in rural areas. 

In terms of sustainability, most SMEs have not yet implemented circular economy principles. 
Practices such as recycling, reusing raw materials, and sustainable product design remain limited. 
However, this study found that local wisdom, such as the use of natural materials, traditional 
production techniques, and the social value of mutual cooperation, remains strong and has 
significant potential to be integrated with circular economy concepts. This aligns with the findings of 
Pangarso et al. (2022) and Nugraha & Andarini (2020), who emphasize the importance of local 
wisdom as the DNA of SME businesses in rural areas. Additionally, cross-sector collaboration through 
the pentahelix model—involving government, academia, businesses, communities, and media—has 
not yet been optimized to support the development of rural SMEs. However, the synergy between 
local wisdom, the circular economy, and pentahelix collaboration has the potential to strengthen 
competitiveness in creating holistic sustainability for SMEs.  

This study explicitly identifies that the main challenges facing rural MSMEs are a survival 
mindset, low digital literacy, suboptimal adoption of the circular economy, and weak collaboration 
between sectors. Therefore, the proposed integrative model combines the strengthening of local 
wisdom, the implementation of the circular economy, and pentahelix collaboration as the main 
strategies in building competitive and sustainable rural SMEs. The findings in this study were 
obtained through a literature review approach related to economic transformation, the circular 
economy, and multi-stakeholder collaboration. Data were categorized based on main themes: 
grassroots mindset, technology adoption, circular economy practices, and the role of stakeholders 
in the SME ecosystem. The integration of local wisdom with circular economy principles is deemed 
capable of enhancing the value added of SME products and strengthening their competitiveness in 
broader markets. For example, the use of textile waste to create new craft products or the utilization 
of agricultural waste as raw materials for innovative products. Therefore, pentahelix collaboration 
involving the government, academia, businesses, communities, and the media has proven effective 
in accelerating innovation adoption and enhancing human resource capacity, as well as helping to 
open opportunities for SMEs to become local heroes capable of driving change.  

These findings reinforce community-based development theory and related literature on the 
circular economy, which emphasizes the importance of local innovation and cross-sector 
collaboration (Farhani et al., 2025; Pangarso et al., 2022). The resulting integrative model is also 
relevant to the pentahelix approach, which has proven effective in developing innovation 
ecosystems in various countries (Setyorini & Pangarso, 2023). Theoretically, this research offers a 
development to the theory of rural economic transformation by adding the variables of pentahelix 
collaboration and integration of local wisdom as key success factors. Practically, this model can be 
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adopted by local governments and SME support institutions to design more adaptive and sustainable 
empowerment programs. 

This study emphasizes that the transformation of rural SMEs toward sustainability requires 
a shift in mindset, improved digital literacy, adoption of a circular economy, and strengthened multi-
stakeholder collaboration based on the pentahelix approach. The integration of local wisdom is a 
distinguishing factor that can strengthen the competitiveness and sustainability of SMEs amid the 
challenges of globalization and technological disruption. The synergy between pentahelix 
collaboration and the circular economy is expected to transform SMEs from grassroots businesses 
that merely survive to meet daily needs into adaptive, innovative entities capable of contributing to 
sustainable economic development. 

CONCLUSION 

The transformation of MSMEs in rural areas in the digital 5.0 era is greatly influenced by 
entrepreneurial mindsets, grassroots movements, the role of local heroes, digital literacy levels, the 
implementation of a circular economy, and pentahelix-based collaboration. This study makes a 
significant contribution by developing a new conceptual framework that integrates local wisdom, 
circular economy, and pentahelix collaboration in the development of rural SMEs. 

Most rural SMEs remain focused on meeting daily needs, so innovation and long-term 
planning are not yet top priorities. Low digital literacy and suboptimal use of technology, such as 
NFC-based payment systems, are major barriers to the digitalization of rural SMEs. These factors can 
slow down SMEs' adaptation to technological changes and increasingly competitive market 
conditions. 

On the other hand, local wisdom has proven to be an important foundation that can be 
integrated with circular economy principles to increase the added value of products and the 
competitiveness of MSMEs. Practices based on local wisdom, such as the processing of natural 
materials and mutual cooperation, can strengthen product identity and build customer loyalty. The 
integration of the circular economy also helps MSMEs reduce waste and improve resource efficiency, 
thereby supporting business sustainability. 

Pentahelix collaboration involving the government, academia, business actors, the 
community, and the media is key to accelerating innovation adaptation and strengthening the MSME 
business ecosystem in rural areas. This multi-stakeholder synergy is essential to overcome resource 
constraints, expand market access, and improve the capacity of MSME human resources. 

Overall, the sustainable and adaptive transformation of rural MSMEs in the digital era can 
only be achieved through the integration of local wisdom, the implementation of a circular economy, 
and effective pentahelix collaboration. Efforts to improve digital literacy, product innovation, and 
strengthen multi-stakeholder networks need to be a top priority in the future development of rural 
MSMEs. 
The results of this study can provide several practical recommendations: 

1. The government and supporting institutions need to develop training programs focused on 

changing community mindset, improving digital literacy, and adopting a circular economy 

based on local wisdom. 

2. Strengthen collaboration through the pentahelix model to drive innovation, knowledge 

transfer, and the strengthening of SME business networks.  

3. Integrating local wisdom values into production and marketing processes can serve as a 

product differentiation strategy for SMEs in both national and global markets. 
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