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ABSTRACT

This study aims to analyze how entrepreneurship education, digital transformation, and data
literacy can synergistically contribute to building an innovative micro-enterprise ecosystem in the
digital economy era. The research method used is a literature review with a qualitative approach
and descriptive analysis. Data were obtained from scholarly articles retrieved through Google
Scholar and various credible websites spanning 1983—2025. From an initial 50 articles, a strict
selection process based on relevance and validity resulted in 37 articles used as the primary
sources for analysis. The findings reveal that entrepreneurship education plays a role in shaping
creative mindsets, innovative capabilities, and adaptive attitudes among micro-entrepreneurs in
response to technological change. Digital transformation has been shown to enhance operational
efficiency and expand market reach through the implementation of digital platforms and online
marketing systems. Meanwhile, data literacy strengthens entrepreneurs’ analytical capabilities for
making information-based decisions. The synergy of these three components creates a resilient,
adaptive, and competitive micro-enterprise ecosystem amid the dynamics of the digital economy.
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MEMBANGUN EKOSISTEM USAHA MIKRO INOVATIF MELALUI PENDIDIKAN
KEWIRAUSAHAAN, TRANSFORMASI DIGITAL, DAN LITERASI DATA DI ERA
EKONOMI DIGITAL

ABSTRAK

Penelitian ini bertujuan untuk menganalisis bagaimana pendidikan kewirausahaan, transformasi
digital, dan literasi data dapat berperan secara sinergis dalam membangun ekosistem usaha mikro
yang inovatif di era ekonomi digital. Metode penelitian yang digunakan adalah tinjauan pustaka
dengan pendekatan kualitatif dan analisis deskriptif. Data diperoleh dari artikel ilmiah yang diambil
melalui Google Scholar dan berbagai website kredibel dalam rentang waktu 1983-2025. Dari hasil
penelusuran awal sebanyak 50 artikel, setelah proses seleksi ketat berdasarkan relevansi dan
validitas, diperoleh 37 artikel yang dijadikan sumber analisis utama. Hasil penelitian menunjukkan
bahwa pendidikan kewirausahaan berperan dalam membentuk pola pikir kreatif, kemampuan
inovatif, dan sikap adaptif pelaku usaha mikro terhadap perubahan teknologi. Transformasi digital
terbukti meningkatkan efisiensi operasional dan memperluas jangkauan pasar melalui penerapan
platform digital dan sistem pemasaran daring. Sementara itu, literasi data memperkuat kemampuan
analitis pelaku usaha dalam pengambilan keputusan berbasis informasi yang akurat. Sinergi ketiga
komponen tersebut menghasilkan ekosistem usaha mikro yang tangguh, adaptif, dan berdaya saing
di tengah dinamika ekonomi digital.

Kata kunci: Pendidikan Kewirausahaan, Transformasi Digital, Literasi Data, Usaha Mikro,
Ekonomi Digital
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INTRODUCTION

The shifting landscape of the global
economy in the digital era has triggered a
massive transformation within the micro-
enterprise sector, which serves as the backbone
of Indonesia’s economy. According to data
from the Ministry of Cooperatives and SMEs,
more than 64 million micro-enterprises
contribute to absorbing around 97 percent of the
national workforce and account for over 60
percent of the Gross Domestic Product (GDP)
(Glen, 2025; KPPN Mukomuko, 2025).
However, despite their enormous potential,
many micro-enterprises still operate
conventionally and have not yet adapted to the
rapidly evolving digital economy. Transforming
toward an  innovative  micro-enterprise
ecosystem has become an urgent necessity for
entrepreneurs to maintain competitiveness,
expand markets, and increase efficiency
through the use of digital technology and data
literacy. In this context, entreprencurship
education plays a crucial role in shaping
innovative mindsets, managerial capabilities,
and digital readiness among  micro-
entrepreneurs to adapt to technology-driven
economic changes.

Entrepreneurship education essentially
serves as a platform for developing business
mindsets and competencies that are innovation-
and sustainability-oriented. Based on the
Entrepreneurial Learning Theory by Cope
(2005), entrepreneurial learning involves
reflection, experience, and the formation of
adaptive attitudes toward change. Through
entrepreneurship education, micro-
entrepreneurs can understand modern business

management strategies, develop innovative
products, and build collaborative digital
business networks. For instance, the

“Wirausaha Merdeka” program initiated by the
Ministry of Education, Culture, Research, and
Technology has provided opportunities for
students and MSME actors to collaborate in
developing technology-based business ideas
(MBKM, 2022). This demonstrates that synergy
between educational institutions and the
business world can produce creative micro-
entrepreneurs who are capable of adapting to
digital transformation.

In addition to entrepreneurship
education, digital transformation is a key and

inseparable factor in building an innovative
micro-enterprise ecosystem. According to the
Technology-Organization-Environment (TOE)
Framework by Tornatzky and Fleischer (1990),
the success of technological adoption in
organizations is influenced by technological
readiness,  organizational  support, and
conducive external environments. Digital
transformation in micro-enterprises includes the
application of technologies such as e-
commerce, digital payment systems, and social
media—based marketing, which allow
entrepreneurs to expand market reach and
improve operational efficiency. For example,
many micro-entrepreneurs in the culinary and
fashion sectors now rely on digital platforms
such as Tokopedia, Shopee, and TikTok Shop
to broaden product distribution and reach new
consumers beyond geographical boundaries
(Hafiyyan, 2025). This transformation creates
opportunities for cross-sector collaboration that
strengthens the competitiveness of micro-
enterprises amid intense competition.

However, the adoption of digital
transformation will not be optimal without
adequate data literacy. Data literacy has become
an essential skill that enables entrepreneurs to
understand, interpret, and utilize data for more
accurate decision-making. According to the
Data Literacy Framework by Carlson and
Johnston (2015), data management capability
consists of four main components: data
awareness, knowledge, skills, and attitudes
toward data use. In the micro-enterprise
context, data literacy helps entrepreneurs
comprehend market trends, consumer behavior,
and the effectiveness of their digital marketing
strategies. For instance, entrepreneurs who
understand social media analytics can tailor
promotional content to customer preferences,
while those who can interpret digital sales
reports can more effectively determine product
pricing and inventory strategies. Data literacy,
therefore, forms the foundation for evidence-
based decision-making oriented toward
sustainable business growth.

Collaboration among entrepreneurship
education, digital transformation, and data
literacy serves as a crucial element in shaping
an innovative micro-enterprise ecosystem in the
digital economy era. These three aspects
complement one another: entrepreneurship
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education fosters an innovative mindset and
business skills, digital transformation provides
the infrastructure and tools to expand market
reach, while data literacy enhances analytical
capabilities for developing information-based
strategies. When these components are
synergistically integrated, micro-entrepreneurs
evolve into innovators who generate added
value through technology. This can be observed
in micro, small, and medium enterprise
(MSME) communities in Yogyakarta, which
successfully combined digital-based
entrepreneurship training with market data
analysis to produce handicraft products that are
in high demand in global markets (Nugroho &
Muchran, 2023; Prasetyoningsih et al., 2022).
Such integration illustrates that innovation in
micro-enterprises originates from the effective
utilization of data and technology.

Beyond internal entrepreneurial factors,
external support from the government,
educational institutions, and the industrial
sector also acts as a vital catalyst in developing
an innovative micro-enterprise ecosystem. The
government, through digitalization programs
for MSMEs such as the “National Movement
Proud of Indonesian Products (BBI)”, has
encouraged micro-entrepreneurs to transition to
digital platforms and adopt electronic payment

systems  (Kristianti, 2023).  Educational
institutions  strengthen = the  knowledge
dimension through technology-based

entrepreneurship curricula and digital literacy
training. Meanwhile, the technology industry
contributes by providing accessible digital
infrastructure and data analytics solutions for
micro-entrepreneurs. This multi-stakeholder
synergy creates a conducive business
environment that promotes innovation and
sustainability among micro-enterprises as they
face an era marked by digital uncertainty and
intensifying global competition.

However, several challenges still hinder
the formation of an innovative micro-enterprise
ecosystem in Indonesia. The low levels of
digital and data literacy among micro-
entrepreneurs make it difficult for many to
manage their businesses efficiently, even when
they have access to technology (Burhan, 2024).
Additionally, internet access inequality, limited

capital, and insufficient technical mentoring
from relevant institutions remain major
obstacles. Another challenge lies in the
resistance to changes in traditional work
culture, where entreprencurs feel more
comfortable with conventional methods rather
than adopting digital systems. Therefore, an
educational approach that fosters trust and
mental readiness is needed to help
entrepreneurs embrace digital transformation in
a sustainable manner.

In a broader context, building an
innovative micro-enterprise ecosystem in the
digital economy era should be viewed as a
long-term social investment that promotes
inclusive and sustainable economic growth.
When micro-entrepreneurs possess —strong
entrepreneurial knowledge, advanced digital
capabilities, and solid data literacy, they can
contribute significantly to job creation and
community welfare. Moreover, an innovative
ecosystem will stimulate the emergence of new
digital-based value chains that strengthen
national competitiveness in global markets.
Therefore, this study aims to analyze how
entrepreneurship education, digital
transformation, and data literacy can
synergistically build a sustainable innovative
micro-enterprise ecosystem in the digital
economy era.

LITERATURE REVIEW
Entrepreneurship Education
Entrepreneurship  education is a
systematic process aimed at cultivating
entrepreneurial spirit, mindset, and skills that
are innovative, creative, and adaptive to
changes in the modern business environment.
Based on the Entrepreneurial Learning Theory
by Cope (2005), entrepreneurship education
emphasizes reflective experience, problem-
solving abilities, and the development of
resilience in facing uncertainty. Through
entrepreneurship education, individuals are
trained to identify business opportunities,
manage resources effectively, and create
economic and social value through sustainable
innovation. In the context of micro-enterprises,
entrepreneurship  education serves as an
essential tool to enhance managerial capacity,
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strengthen digital mindsets, and develop
adaptability to new technologies. Training
programs such as Wirausaha Merdeka and
university-based  business incubators  in
Indonesia have shown that entrepreneurs who
receive entrepreneurship education tend to be
more capable of innovating and developing
their businesses sustainably in the digital
economy era.

Digital Transformation

Digital transformation is a
comprehensive process of change in business
models, operations, and organizational
strategies through the utilization of digital
technologies to enhance efficiency, innovation,
and competitiveness. According to the
Technology-Organization-Environment (TOE)
Framework developed by Tornatzky and
Fleischer (1990), the success of digital
transformation within an organization is
influenced by  technological readiness,
managerial support, and external conditions that
foster innovation adoption. In the context of
micro-enterprises, digital  transformation
involves the use of e-commerce platforms,
social media, digital financial applications, and
analytics systems to expand markets, reduce
costs, and strengthen customer relationships.
For example, micro-entrepreneurs in the
culinary sector such as Makaroni Ngehe have
leveraged GoFood and ShopeeFood
applications to significantly increase their sales
volume (D. E. Rahayu et al., 2024). Digital
transformation thus represents a paradigm shift
toward more flexible, data-driven, and
consumer-integrated business systems in the
digital era.

Data Literacy

Data literacy refers to an individual’s
ability to understand, manage, analyze, and
effectively use data for evidence-based
decision-making. According to the Data
Literacy Framework proposed by Carlson and
Johnston (2015), data literacy encompasses four
key dimensions: data awareness, contextual
knowledge, analytical skills, and ethical
attitudes in its application. In the context of
micro-enterprises, data literacy is a critical

Entrepreneurs with strong data literacy skills
can interpret sales trends, analyze customer
behavior, and optimize digital marketing
strategies based on available data. For instance,
Erigo Store utilizes social media analytics to
understand  global customer preferences,
enabling the company to adjust product designs
and boost export demand (Adhini et al., 2024).
Data literacy, therefore, reinforces innovation
and strategic decision-making in navigating
competition within the digital economy.

Micro-enterprises

Micro-enterprises  are  small-scale
productive business units with limited assets
and turnover but play a vital role in driving
national economic growth, creating
employment, and  strengthening  local
economies. According to data from the Ministry
of Cooperatives and SMEs, Indonesia has more
than 64 million micro-enterprises that absorb
around 97 percent of the workforce and
contribute over 60 percent to the Gross
Domestic Product (GDP) (Glen, 2025; KPPN
Mukomuko, 2025). In the digital economy
context, micro-enterprises face significant
challenges such as limited resources, low levels
of digital literacy, and restricted access to
global markets. However, they also possess
tremendous potential for growth through the
adoption of technology, product innovation, and
cross-sector collaboration.

Digital Economy

The digital economy refers to an
economic system driven by the utilization of
information and communication technology
(ICT) to create added value across various
economic activities, including production,
distribution, and consumption. Based on the
Digital Economy Framework, the digital
economy encompasses all economic activities
that use digital technologies as primary tools for
information exchange and business transactions
(Lee et al.,, 2025). In Indonesia, the digital
economy has experienced rapid growth in line
with increasing internet penetration and the
adoption of digital platforms by micro-
entrepreneurs and consumers. This
phenomenon creates vast opportunities to

factor in determining efficient business expand markets, strengthen product innovation,
strategies that respond to market needs. and develop more efficient business models.
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For example, digital platforms such as
Tokopedia, Shopee, and TikTok Shop have
provided micro-entrepreneurs with broad access
to reach consumers across regions. The digital
economy thus serves as a major catalyst in
shaping an entrepreneurial ecosystem grounded
in innovation, collaboration, and data literacy at
both national and global levels.

RESEARCH METHODOLOGY

This study employs a literature review
method with a qualitative approach aimed at
providing an in-depth analysis of previous
research findings related to the development of
an innovative micro-enterprise ecosystem
through entrepreneurship education, digital
transformation, and data literacy in the digital
economy era. The qualitative approach was
chosen because it allows for a comprehensive
understanding of complex and dynamic social
and economic phenomena, particularly in the
context of how micro-entrepreneurs adapt to
technological changes and digital market
structures. The analysis applied is descriptive in
nature, emphasizing the process of collecting,
examining, and interpreting relevant literature
to produce a conceptual synthesis that
thoroughly explains the relationships among the
research variables.

The data sources used in this study
consist of scholarly articles obtained from
Google Scholar and various credible websites,
including ministry portals, research institutions,
and international academic publications,
covering the publication period from 1983 to
2025. This period was selected based on the
increasing relevance of digital transformation
developments and technology-driven economic
policies that have accelerated in recent years.
The data collection process began by searching
for keywords such as entrepreneurial education,
digital transformation for micro enterprises,
data literacy, and digital economy innovation.
From the initial search, 50 academic articles
were identified as relevant to the research topic.
However, after a rigorous selection process
based on relevance, novelty, source validity,
and direct relation to the research theme, a total
of 37 articles were selected for the final
analysis.

The data analysis process was
conducted through three stages: data reduction,
thematic  categorization, and descriptive
synthesis. In the data reduction stage, each
selected article was carefully reviewed to
identify key concepts, research findings, and
relevant variables. The next stage, thematic
categorization, involved grouping the literature
into major themes—entrepreneurship
education, digital transformation, and data
literacy—within the context of innovative
micro-enterprise development. The final stage,
descriptive synthesis, integrated findings from
various sources to generate a conceptual
understanding and practical implications that
illustrate the synergistic relationship among
these three components in shaping a
competitive and sustainable micro-enterprise
ecosystem in the digital economy era.

RESULTS AND DISCUSSION
Entrepreneurship education represents
the process of developing adaptive, innovative,
and resilient mindsets that form the foundation
for the sustainability of micro-enterprises in the
digital era. According to the Entrepreneurial
Learning Theory proposed by Cope (2005),
entrepreneurship education is a holistic process
involving direct experience, deep reflection,
and the ability to learn from both failures and
successes within real business contexts. In the
context of Indonesia’s digital economy,
entrepreneurship education plays a crucial role
in preparing micro-entrepreneurs to leverage
technological opportunities, understand market
trends, and manage risks more wisely. This is
reinforced by the findings of Baltador et al.
(2024), who assert that entrepreneurship
education enhances creativity, innovation, and
the courage to make strategic decisions in
uncertain situations. A concrete example can be
found in the Kampus Merdeka Wirausaha
program, where students participating in this
training demonstrated higher abilities in
designing technology-based businesses, such as
developing applications for local product
marketing and digital platforms for promoting
MSME outputs (Lestari et al., 2024). This
phenomenon illustrates that entrepreneurship
education grounded in practical experience and
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digitalization can produce a new generation of
entrepreneurs oriented toward innovation and
business sustainability.

Digital transformation serves as the
primary accelerator that expands innovation
capacity and operational efficiency among
micro-enterprises by bridging traditional
production processes with modern, technology-
based business models. Based on the
Technology-Organization-Environment (TOE)
Framework by Tornatzky and Fleischer (1990),
the success of digital adoption depends on
internal technological readiness, managerial
support, and external environmental dynamics
such as consumer behavior shifts and
government regulations. Micro-entrepreneurs
who successfully adapt to technologies like e-
commerce, social media, and digital payment
systems gain a competitive advantage by
expanding market reach and reducing
operational costs. Previous studies have shown
that digitalization significantly impacts the
sustainability of MSMEs in Southeast Asia,
particularly by improving supply chain
efficiency and customer loyalty (Saryatmo &
Sukhotu, 2021). In Indonesia, this phenomenon
is exemplified by the success story of Makaroni
Ngehe, which managed to expand its market
nationally through digital marketing strategies
and partnerships with platforms such as
GoFood and ShopeeFood (D. E. Rahayu et al.,
2024). The company quickly adjusts its product
offerings based on market trends by utilizing
customer behavior data from digital platforms.
Ultimately, digital transformation reshapes
conventional business models into ones that are
more dynamic, adaptive, and data-driven.

Data literacy emerges as a crucial
element in ensuring the success of digital
transformation in micro-enterprises because it
enables business owners to understand,
interpret, and strategically utilize data.
According to the Data Literacy Framework
developed by Carlson and Johnston (2015), data
literacy encompasses awareness of the
importance of data, analytical ability to read
and interpret information, and technical skills to
ethically manage and utilize business data. In
the MSME context, data literacy assists
entrepreneurs  in  understanding consumer
behavior, optimizing pricing strategies, and
predicting market trends based on sales

patterns. Research by Ozgen and Kaptanoglu
(2024) revealed that data literacy has a positive
relationship with innovation capability and
business decision-making effectiveness. A
concrete application can be observed in Erigo
Store, which successfully  penetrated
international markets after using social media
data analytics to identify global fashion
preferences (Nadiya et al., 2023; Sudirjo et al.,
2023). Through the use of insight analytics,
Erigo strengthened Indonesia’s brand image on
the global stage, including its participation in
events such as New York Fashion Week (Dwi
E & Noviyanti, 2021). This demonstrates that
data literacy is a strategic asset that determines
the direction of business growth in the digital
era.

The integration of entrepreneurship
education, digital transformation, and data
literacy creates a micro-enterprise ecosystem
that is adaptive, innovative, and oriented toward
sustainable competitive advantage. According
to the Resource-Based View (RBV) Theory by
Barney  (1991), long-term  competitive
advantage can be achieved when an
organization possesses unique resources such as
entreprencurial knowledge, digital adaptability,
and data management capabilities that are
difficult for competitors to imitate. In the
context of micro-enterprises, the combination
of these three aspects generates a strategic
synergy that enables entrepreneurs to innovate
more rapidly, understand market needs more
accurately, and capitalize on digital economic
opportunities more effectively. Research by
Ahmad et al. (2024) and Sakti et al. (2025)
supports this view, stating that synergy between
digital capacity and business knowledge
significantly impacts business growth in
developing countries. This can be seen in the
MSME community in Yogyakarta, which
successfully increased its sales by up to 45%
after participating in entrepreneurship training
focused on data utilization and digital
marketing (Nugroho & Muchran, 2023;
Prasetyoningsih et al., 2022). Such initiatives
demonstrate that combining digital literacy,

entrepreneurial  insight, and  data-driven
decision-making accelerates innovation
processes while strengthening the

competitiveness of micro-enterprises in an
increasingly technology-driven economy.
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The government plays a highly
strategic role in strengthening the innovative
micro-enterprise ecosystem by creating a
conducive environment through policies,
regulations, and adequate digital infrastructure.
According to Institutional Theory proposed by
DiMaggio and Powell (1983), formal
institutions such as the government influence
organizational behavior through coercive
(regulations and policies), normative (social
and professional standards), and mimetic
(imitation of best practices) pressures. In the
context of Indonesia’s micro-enterprises,
coercive pressures are manifested in various
national programs such as the “Proudly Made in
Indonesia” (Bangga Buatan Indonesia, BBI)
movement and “UMKM Go Digital”, both
designed to encourage entrepreneurs to adapt to
the digital economy system. Previous studies
affirm that government interventions—through
internet subsidies, digital marketing training
programs, and technology-based financing
facilities—have significantly improved the
adaptability of MSMEs within the national
digital ecosystem (Digitalent, 2025). One
notable example can be seen in Banyuwangi
Regency, where the local government
collaborated with the regional marketplace
“Banyuwangi  Mall” to  help  micro-
entrepreneurs expand their market access
through online sales (BeritaBwi, 2016). This
initiative accelerated digital inclusion in regions
that previously had limited access to
technology. The government thus acts as both
facilitator and  accelerator of  digital
transformation,  ensuring the  equitable
distribution of digital economic benefits across
all micro-enterprise sectors in Indonesia.

Cross-sector  collaboration  among
educational institutions, government, and
industry serves as a primary driver for building
an innovative, adaptive, and sustainable micro-
enterprise ecosystem. Based on the Triple Helix
Theory by Etzkowitz and Leydesdorff (2000),
the harmonious interaction among the three key
actors—universities (knowledge producers),
industries (knowledge users), and government
(policy regulators)—can accelerate innovation
through idea exchange, applied research, and
technology transfer. In Indonesia, this synergy

has been reflected in several initiatives such as
business incubation programs that connect
students, academics, and MSME actors to
develop technology-based products and digital
markets. A study by Lubis et al. (2023)

emphasizes  that  partnerships  between
universities and MSMEs significantly enhance
innovation  capacity,  productivity, and

competitiveness among micro-enterprises. A
concrete example can be observed at Bandung
Techno Park, which collaborates with Telkom
University to develop digital startups and
technology-based MSMEs (Techno Park,
2024). Through such collaboration,
entrepreneurs receive guidance in market
research, digital branding, and innovative
product development aligned with modern
consumer needs. These cross-sector
collaborations strengthen local economic
networks integrated within the national digital
ecosystem, thereby accelerating the growth of
Indonesia’s knowledge-based economy.
Although  various programs and
collaborations have been implemented, there
remain significant challenges in building a truly
inclusive and innovative micro-enterprise
ecosystem in Indonesia. One of the main
barriers is the low level of digital and data
literacy among micro-entrepreneurs,
particularly in rural areas that are not yet fully
covered by digital infrastructure. According to
the Digital Divide Theory by Van Dijk (2017),
the digital gap arises from disparities in
technology access, digital skills, and the ability
to use information productively. This condition
creates inequality between entrepreneurs who
can leverage technology for efficiency and
market expansion and those who still rely on
conventional methods. Research by R. Rahayu
and Day (2015, 2017) shows that more than
60% of MSME actors in Indonesia have not
utilized digital data optimally in business
decision-making processes, such as sales
analysis or online marketing strategies. In
addition, limited capital, low trust in online
transactions, and uneven internet infrastructure
exacerbate this divide. These challenges
highlight the mneed for inclusive and
participatory  policy strategies in which
digitalization  training  reaches  micro-
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entrepreneurs in rural areas. Strengthening
human capacity through technical training,
community empowerment, and providing
access to public digital facilities are crucial
steps in overcoming these structural barriers.
An effective solution to address the
challenges in developing innovative micro-

enterprises is  through  experience-based
education that integrates digital and
entrepreneurial ~ aspects.  According  to

Experiential Learning Theory proposed by Kolb
(1984), meaningful learning occurs when
individuals experience an active learning cycle
involving concrete experience, reflection,
abstract  conceptualization, and practical
application in real-world contexts. In the
context of micro-enterprises, this approach can
be applied through project-based training
programs that engage entrepreneurs in digital
business simulations, sales data analysis, and
online marketing strategy design. Collaboration
between  government and  educational
institutions is essential to ensure that the
training aligns with industry needs and can be
directly applied by participants. A practical
implementation of this theory can be seen in the
“1000 Digital Startups” program initiated by
the Ministry of Communication and
Information Technology, where participants are
trained to develop data-driven and technology-
based business ideas until they are ready for
market entry (Zhafira, 2022). Such programs
cultivate an innovation-oriented entrepreneurial
mindset. The experiential learning approach
enables micro-entrepreneurs to learn through
hands-on practice, enhance adaptability to
market changes, and build confidence in facing
digital economic challenges. Experience-based
education thus becomes the key to developing
resilient, innovative, and competent micro-
entrepreneurs  in  the  global  digital
transformation era.

The development of Digital Business
Incubation Centers integrated with online
learning platforms and local economic
databases is a strategic solution to accelerate
transformation and innovation among micro-
enterprises in the digital economy era. Digital
business incubators function as collaborative

learning  ecosystems that allow micro-
entrepreneurs to  receive  comprehensive
mentoring  from  professional  mentors,

technology experts, and industry practitioners,
while also gaining access to market data and
strategic partnership opportunities. According
to Sutrisno et al. (2024), incubation models that
combine educational and technological
approaches have proven effective in increasing
the success rate of micro-enterprises within the
first two years of operation, as entrepreneurs
receive holistic support from ideation and
product validation to commercialization. In
Indonesia, a practical example of this concept
can be found in the “Jakpreneur” program run
by the Jakarta Provincial Government. Through
this initiative, thousands of micro-entrepreneurs
have received digital marketing training, access
to micro-financing, and opportunities to
showcase their products through technology-
based  exhibitions (AP  Sari, 2023).
Additionally, Jakpreneur provides a centralized
database system that connects entrepreneurs
with consumers, investors, and potential
partners, thereby creating a sustainable business
network. With the establishment of Digital
Business Incubation Centers, micro-enterprises
can evolve from local players into integral parts
of the national digital economy value chain,
expanding their markets and driving the growth
of innovation-based entrepreneurship that is
regionally and globally competitive.

Overall, the development of an
innovative micro-enterprise ecosystem through
the synergy of entrepreneurship education,
digital transformation, and data literacy reflects
a multidimensional economic development
strategy  that  emphasizes  collaboration,
sustainability, and inclusivity. These three
components complement one another and create
a framework that enables micro-entrepreneurs
to adapt to digital economic dynamics, develop
product innovations, and enhance operational
efficiency through the use of technology and
data  analytics. The  integration  of
entrepreneurship education fosters creativity
and resilience, digital transformation expands
market reach and technological access, while
data literacy strengthens evidence-based
decision-making capabilities. Therefore, a
systematic approach is required—one that
includes  improving access to  digital
entrepreneurship education, expanding data-
driven training programs, and strengthening
public policy support to ensure digital inclusion
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across all levels of society, including micro-
entrepreneurs in underdeveloped regions. The
government, educational institutions, and
private sector must play active roles in creating
an ecosystem that supports cross-sector
collaboration through business incubation,
research partnerships, and digital community
empowerment. The integration of knowledge,
technology, and data will serve as the driving
force in realizing a productive, adaptive, and
sustainable digital economy ecosystem—
enhancing the competitiveness of Indonesian
micro-enterprises to thrive and grow amid an
increasingly innovation-driven global economy.

CONCLUSION

This study concludes that the
development of an innovative micro-enterprise
ecosystem in the digital economy era can only
be achieved through the integration of

entrepreneurial education, digital
transformation, and data literacy.
Entrepreneurial education plays a crucial role in
shaping a creative mindset, fostering

innovation, and building adaptive capabilities
among business owners to face the changing
business environment. Digital transformation
serves as a medium to expand market reach,
enhance operational efficiency, and strengthen
business competitiveness through the effective
utilization of technology. Meanwhile, data
literacy functions as an analytical foundation
that enables entrepreneurs to make accurate and
strategic data-driven decisions. These three
elements complement each other in forming a
modern entrepreneurial system that is inclusive,
adaptive, and sustainable. Therefore, the
success of developing an innovative micro-
enterprise ecosystem is determined by the
readiness of human resources to manage
knowledge, data, and innovation in an
integrated manner.

The implications of this study are both
theoretical and practical. Theoretically, it
enriches the literature on the interrelationship
between entrepreneurial education, digital
transformation, and data literacy in building an
innovative micro-enterprise ecosystem. The
findings support the theories of Entrepreneurial
Learning, Technology-Organization-

Environment (TOE), and the Data Literacy
Framework, emphasizing the importance of
continuous learning, digital readiness, and data
competence in fostering business innovation.
Practically, this research provides guidance for
governments, educational institutions, and
industry actors to design collaborative strategies
that strengthen a digital-based micro-enterprise
ecosystem. Implementing digital
entrepreneurship training programs, enhancing
data literacy, and developing technology-based
business incubation centers are concrete steps
to improve the competitiveness of micro-
enterprises both locally and globally.

This study has several limitations that
should be considered when interpreting the
results. First, since it is based on a literature
review with a qualitative and descriptive
analytical approach, the findings are conceptual
and not yet supported by large-scale empirical
field data. Second, the data sources were
limited to the period between 1983-2025 and
included only articles from Google Scholar and
several credible websites, which may lead to
publication bias and limited local context
representation. Third, this study did not explore
in depth the micro-policy aspects or the sectoral
differences among various business types
across Indonesia. Therefore, future research
should test these findings empirically using
quantitative methods or field case studies to
gain  deeper  insights and  stronger
generalization.

Based on the findings and limitations of
this research, several recommendations can be
proposed for future development. First,
educational institutions should expand the
implementation of technology- and data-driven
entrepreneurship curricula to equip students and
micro-entrepreneurs with real-world digital
economy competencies. Second, the
government should strengthen digital inclusion
policies by providing equitable technological
infrastructure, affordable internet access, and
continuous mentoring for micro-enterprises
across regions. Third, the private sector and
research institutions are encouraged to actively
establish Digital Business Incubation Centers
that integrate entrepreneurship training, data
analytics, and digital marketing strategies.
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Fourth, future studies are advised to conduct
cross-sectoral  or
research to assess the effectiveness of the

cross-regional

empirical

through

relationship between entrepreneurial education,
digital transformation, and data literacy on
micro-enterprise growth and sustainability more
comprehensively. An innovative and globally
competitive micro-enterprise ecosystem can

indeed be realized in this digital economy era
multi-stakeholder
sustainable approaches.

synergy  and

Table 1. Key Findings on Building an Innovative Micro-Enterprise Ecosystem in the Digital

Economy Era

Key Aspect Theoretical Main Findings Supporting Evidence /
Foundation Example
Entrepreneurship Entrepreneurial Develops adaptive, Kampus Merdeka
Education Learning Theory innovative, and resilient Wirausaha program enables
(Cope, 2005) mindsets essential for students to create tech-based
business sustainability. businesses such as digital
Enhances creativity, marketing applications for
innovation, and strategic local products (Lestari et al.,
decision-making in uncertain =~ 2024).
environments.
Digital Technology- Acts as the main accelerator Makaroni Ngehe expanded
Transformation Organization- of innovation and efficiency.  nationally via digital
Environment (TOE)  Facilitates transition from marketing and partnerships
Framework traditional to tech-based with GoFood and
(Tornatzky & business models, enhancing ShopeeFood (Rahayu et al.,
Fleischer, 1990) competitiveness and cost 2024).
efficiency.
Data Literacy Data Literacy Enables entrepreneurs to Erigo Store utilized social
Framework (Carlson  understand, interpret, and use ~ media analytics to penetrate
& Johnston, 2015) data strategically for business  global markets and
growth and innovation. participated in New York
Fashion Week (Nadiya et al.,
2023).
Integration of Key  Resource-Based Synergy between education, MSMEs in Yogyakarta
Elements View (Barney, 1991)  digital transformation, and increased sales by 45% after

data literacy builds unique
capabilities that create
sustainable competitive
advantage.

data-driven entrepreneurship
training (Nugroho &
Muchran, 2023).

Government Role

Institutional Theory
(DiMaggio &
Powell, 1983)

Government creates enabling
environments through
policies, digital infrastructure,
and support programs
promoting MSME
digitalization.

Bangga Buatan Indonesia
(BBI), UMKM Go Digital,
and Banyuwangi Mall
initiatives facilitated market
access for local
entrepreneurs (Digitalent,
2025).

Cross-Sector Triple Helix Theory Collaboration between Bandung Techno Park in
Collaboration (Etzkowitz & universities, industry, and collaboration with Telkom
Leydesdorft, 2000) government enhances University develops tech-

innovation, technology based startups and MSMEs
transfer, and MSME (Techno Park, 2024).
competitiveness.

Challenges (Digital Digital Divide Inequality in technology Over 60% of MSMEs still

Divide) Theory (Van Dijk, access and digital literacy do not use digital data for
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2017)

limits MSME participation in
digital economy, especially in
rural areas.

decision-making (R. Rahayu
& Day, 2017).

Experience-Based
Learning Solutions

Experiential
Learning Theory
(Kolb, 1984)

Project-based and practical
training enhances digital and
entrepreneurial skills through
real-world learning
experiences.

1000 Digital Startups
program trains participants
to develop data-driven
businesses (Zhafira, 2022).

Digital Business Innovation Provide mentoring, access to  Jakpreneur program offers
Incubation Centers Ecosystem Approach  market data, and partnerships  digital training, micro-
to accelerate MSME growth financing, and networking
and innovation. opportunities for MSMEs
(AP Sari, 2023).
Strategic Outcome  Integrated The synergy of Promotes productivity,
Framework entrepreneurship education, competitiveness, and

digital transformation, and
data literacy forms an
inclusive, adaptive, and

participation of Indonesian
micro-enterprises in the
global digital economy.

sustainable MSME
ecosystem.
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