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ABSTRACT
This research aimed to map the actors involved in the digital innovation ecosystem to

improve the entrepreneurial quality of startup competitiveness in West Java. It used a mixed
method. Furthermore, data were obtained using questionnaires and interview guides,
tabulated, reduced, triangulated, verified, and analyzed descriptively. The results showed
that within the innovation ecosystem in West Java, other startups and customer actors have
a significant influence on digital innovation. Meanwhile, the actors with limited
involvement in digital innovation are suppliers, investors, and information media.

Keywords: Digital Innovation, Digital Innovation Ecosystem, Digital Entrepreneur, Digital
Startup.

1. INTRODUCTION

Indonesia has made efforts to increase the growth of digital entrepreneurs, one of which is
through the 1000 startup movement policy under the Ministry of Communication and
Information Technology to face the era of the industry. According to Startup Ranking,
startup growth continues to increase, reaching 2,219 in early 2021 (Barus, 2021). This
shows that participation in the development and creation is quite good (Hardiansyah &
Tricahyono, 2019). West Java is one of the provinces with digital startup growth that
continues to show a positive trend. According to data from the Bandung Startup
Community, the growth of digital startup in 2019 reached 250. The 2021 East Ventures -
Digital Competitiveness Index (EV-DCI) reported that West Java is the province with the
most excellent availability of digital human resources, with a score of 57.14. Furthermore,
the province hopes to serve as a reference for other regions in pushing for the achievement
of a Digital Indonesia (Mathilda Gian Ayu, 2022).
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However, digital startup faces various problems related to innovation and the
national startup ecosystem, such as funding, infrastructure, mentor network, and markets.
Information technology expertise increasingly requires actors to act as innovators (Nugraha
& Wahyuhastuti, 2017). In line with the development of the literature on value creation,
more companies, including digital startup, have used technology to create innovations in
terms of offering new products and services providing significant benefits to the economy
(Yoo et al., 2010; Wang, 2021)

Digital startup needs to develop innovation because the process is complex and
non-linear (Walrave et al., 2018). As a nascent technology venture, startup relies heavily
on external actors to enhance innovation capabilities (Fukugawa, 2018; Wang, 2021). The
size and resource limitations make it more prone to form strong bonds with different actors
to overcome internal deficiencies and create shared value (Marcon & Ribeiro, 2021). This
indicates that innovation has progressed beyond the boundaries of a single company
towards a more network-based approach (Ramadani et al., 2013; lovanella et al., 2019),
which consists of many actors with diverse categories as a stakeholder (Reypens et al.,
2019; Bittencourt et al., 2021). The main challenge is adapting to the right actor and
moment in its growth stage (Passaro et al., 2020). In digital innovation, value is created
from startup activities and interactions with stakeholders in interdependent relationships
within the ecosystem (Adner, 2006;  Suseno et al., 2018; Wang, 2021). The success of
every actor involved in the digital innovation ecosystem is supported by collaborative
arrangements to combine the various available offerings into coherent solutions (Adner,
2006; Wang, 2021).

A digital innovation ecosystem uses complex networks (Holland, 2014) and
heterogeneous elements, which change over time through evolutionary mechanisms such
as variation and selective retentizon (Yoo, 2015). Understanding the ecosystem can enable
startup actors to make timely decisions regarding resource allocation for developing new
services (Chae, 2019). Furthermore, startup requires strengthening the foundations in the
digital innovation ecosystem by balancing services through technology capable of
integrating cyberspace and physical space (Pristy, 2022).

Even though research interest in digital entrepreneurship and innovation issues is
increasing, research on the ecosystem needs improvement. Despite the implicit assumption
about the importance of stakeholders in the digital innovation ecosystem, the role of
interaction for value creation has not been widely discussed in entrepreneurship and
literature (Groénroos & Voima, 2012; Wang, 2021). The digital innovation ecosystem
refers to a network of heterogeneous elements continuously evolving. Therefore, it
becomes essential to identify the various actor elements and explain the emergence and
evolution of the ecosystem or network of elements (Chae, 2019).

Based on this description, there is a need for research with an integrative and
holistic approach to understanding entrepreneurship and innovation ecosystems. This
represents relevant concepts for broadening the horizons of digital entrepreneurs,
considering the complex relationships formed between actors involved in their ecosystems
(Adner & Kapoor, 2010; Fukuda & Watanabe, 2012; Beliaeva et al., 2020). This research
aims to map the actors involved in the digital innovation ecosystem to improve the
entrepreneurial quality and competitiveness of digital startup in West Java.

2. LITERATURE REVIEW

2.1 Digital Startup
Several definitions of startup have emerged from experts. Clayton Christensen, a professor
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at Harvard Business School and one of the visionaries of innovative entrepreneurship,
defined it as an organization that creates breakthrough innovations to change market
paradigms (Christensen & Overdorf, 2000; Dyer et al., 2011; (Skala, 2019)). According to
the Global Entrepreneurship Monitor (2016), startup is company in the preparation stage
that the founders manage. The OECD defined a startup as an innovative technology
company that seeks to face the most difficult challenges of civilization, such as new energy
sources, social exclusion, and sustainable development (Breschi et al., 2018). Innovation
and creativity are needed in terms of developmental ideas in digital startup. Skills,
innovation, and creativity support digital startup to develop ideas and create opportunities,
marked by the emergence of new variables (Nugraha & Wahyuhastuti, 2017).

2.2 Digital Innovation

Digital innovation is the use of digital technology during the innovation process and has
radically changed the nature and structure of new products and services. Furthermore, it
has spawned new value creation and value appropriation pathways, enabled collective
innovation involving a dynamic set of actors with diverse goals and capabilities, generated
new processes, and transformed industries (Boudreau & Lakhani, 2013; lansiti & Lakhani,
2014; Michael & James, 2015). Digital innovation includes initiating, developing, and
implementing new ideas (Kohli & Melville, 2019).

Digital innovation rarely follows the logic of traditional governance and
coordination but instead emerges from the opportunities available in digital ecosystems
(Um et al., 2013). Digital startup is born into flexible networks, meaning it can develop
and grow at scale and in unusual ways (Tumbas et al., 2015) in the ecosystem (Selander et
al., 2013). The networked character of digital innovation means that organization can be
seen as connected networks of people, practices, tools, and other resources working to
create digital solutions (Ciriello et al., 2018).

2.3 Digital Innovation Ecosystem
A digital innovation ecosystem uses complex networks (Holland, 2014) and heterogeneous
elements, which change over time through evolutionary mechanisms such as variation and
selective retention (Yoo, 2015). It adopts digital and computing research traditions as its
method, using data as the source and borrowing network science techniques (Yoo, 2012).
A conceptual lens and computational method can be used to describe a digital innovation
ecosystem by (1) identifying the various elements and their network positions and (2)
understanding the various elements' interaction (Chae, 2019). Furthermore, the digital
innovation ecosystem consists of components of industry players, customers, suppliers, and
complements who work and compete to seek survival and dominance (Chae, 2019;
Beltagui et al., 2020; Beliaeva et al., 2020).

Based on the literature discussion above, the relationship between each variable
studied in this study is shown by the following research conceptual framework in Figure 1.

3. RESEARCH METHOD

This research used a mixed method with an exploratory sequential strategy (Creswell,
2014), involving 32 respondents and 15 informants who are digital startup actors in West
Java. Data were obtained using a questionnaire instrument and an interview guide. Digital
startup actors will then confirm their relationships with others involved in the innovation
ecosystem, including customers, suppliers, and complements based on a concept developed
by Chae (2019), Beltagui et al., (2020), and Beliaeva et al., (2020). The data obtained from
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the questionnaire is then tabulated and processed using the linear regression method to
measure the relationship between dimensions of each variable so that it can be known
which actor most influences digital innovation carried out by business startup actors in
West Java. As for the data from interviews were reduced, triangulated, verified, then
analyzed descriptively to explain the role of the actors involved in the digital innovation
ecosystem.

Digital Innovation Ecosystem Digital Innovation

1.  The use of digital technology during the
1. Customers innovation process
2. Suppliers 2. Generate new processes
3.  Otherdigital startups 3. Developand implement new ideas
4.  Government 4. Produce radical changes in the nature
5. Universities and structure of new products and
6. Banks services
7.  Investors 5. Shaping new value creation paths
8. Communities 6. Engage a dynamic set of actors with
9. Information media diverse goals and capabilities for

collective innovation

Source: (Chae, 2019; Beltagui et al, Source: (Boudreau & Lakhani, 2013; lansiti &
2020; Elia et al,, 2020; Beliaeva et al,, Lakhani, 2014; Michael & James, 2015; Kohli &
2020) Melville, 2019)

Figure 1. Research Conceptual Framework
Source: Authors (2023)

4. RESULTS AND DISCUSSION

Data and analysis descriptions of the actors involved in the digital innovation ecosystem
will be presented.

Table 1. Regression Test Output (Model Summary)

Adjusted R Std. Error of the
R R Square .
Square Estimate
.630 .396 .355 .53926

Predictors: (Constant, Digital Innovation Ecosystem)

The regression test output table above shows the correlation or relationship (R) value of
0.630 and the coefficient of determination (R2) of 0.396, which means that the influence
of Digital Innovation Ecosystem on Digital Innovation is 39.6%. The remaining 60.1% is
influenced by other variables.

Table 2. Regression Test Output (ANOVA)

Sum of Squares df Mean Square F Sig.
Regression 5.562 3 1.854 6.176 .002°
Residual 8.406 28 .300
Total 13.969 31

Dependent Variable: Digital Innovation
Predictors: (Constant), Digital Innovation Ecosystem
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Other outputs also show F = 6.176 with a significance level of 0.000 <0.05, which means
that the regression model can be used to predict the Digital Innovation of Digital
Innovation Ecosystem.

Table 3. Regression Test Output

Unstandardized Standardized
Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 4.543 .269 16.867 0.00
Startup & Customer 570 .200 417 | 2.847 0.10
Startup & Other Startup 197 .288 406 | 2.769 .008
Startup & Supplier -.130 .389 -073 | -.333 142
Startup & Government -.265 278 -182 | -.954 .350
Startup & University -.105 .262 -077 | -.402 .692
Startup & Banking 071 .295 046 | .242 811
Startup & Investors .092 137 130 | .670 510
Startup & Community 237 .265 170 | .894 .381
Startup & Information .623 244 455 | 2.551 .084
media .046 .667 .012 | .068 .946

Dependent Variable: Digital Innovation

The table above shows the test of the influence of each dimension of the Digital Innovation
Ecosystem variable on the Digital Innovation variable. On the basis of a significance
assessment of less than 0.05, it is shown that the relationship between startup and customer
and the relationship between startup and other startup dimensions have a significant
influence on Digital Innovation. Startup and Other Startups has the greatest significance
compared to other dimensions.

The results of the linear regression analysis above are reinforced by findings based
on the results of questionnaires and interviews from each dimension in the digital
innovation ecosystem, which will be described in the next section.

4.1 Dimensions of Relationship between Digital Startup Actors and Others
This dimension is measured by 2 statement items. The results of the percentage score in
table 3 showed that most digital startup actors are related to others in carrying out digital
innovations in their businesses. This action identified that the collaborative activities of the
actors were going well. These results showed that most digital startup actors are connected
to others in digital innovations to support their current businesses.

Digital startup actors who assist others in digital innovation include Rik Studio,
Red Monsta, Animation Yogyakarta, Belajarbareng.id, schoolofparenting.id, Kirinaja.com,
Motiolab, One Brick, PT. Ayo Indonesia Management Group, Startup Academy, Evermoss,
Buildme.id, Nujek.id, Datangan.com, Grabkitchen.com, Deliveree.com, Hilog.com,
Foodizz, Rumahweb, Nusaedu, Cimahi creative Association, Nodeflux, Zepay, listen.id,
PT. Sharing Indonesia, bimindonesia.id, and Simple Mart Online.
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Table 3. The Relationship Between Digital Startup Actors With Other Startups

Frequency of
Relationship with OtherStart up Actors Respondents'
Answers Score

YES NO
1 0

Statement Items

1 Startups have relationships with other Startup business
actors in carrying out digital innovations to support 28 4 32
current businesses

2 Other Startup business actors help (exchange of knowledge
and business resources) in carrying out digital innovations 27 5 32

to support current businesses

Total Score 55 9 64

YES :55/64 x 100% = 86%
NO :100% - 86% = 14%

These other digital startup actors assist in carrying out digital innovations in the
form of providing references graphics, experiment campaigns, hardware devices, system
technology updates, knowledge about business strategies and digital marketing processes,
working on joint projects, infrastructure collaboration, business consulting, supply logistics,
knowledge related to creating advertisements about specific applications and programs,
product development ideas, and supplier network expansion. The ecosystem involves
several startup units, hence, digital startup actors need to establish unlimited relationships
to survive during business competition. By utilizing various aspects of an ecosystem,
startup can develop and grow massively (Ciriello et al., 2018).

4.2  Dimensions of Relationship between Digital Startup Actors and Customer
This dimension is measured by 2 statement items. A percentage score is obtained from the
calculation results, indicating that most actors are related to customer in carrying out
innovations. These results illustrated that the collaborative activities of digital startup actors
have been going well. Therefore, in the digital innovation ecosystem in West Java, most
startup actors are connected with customer in digital innovation.

Table 4. The Relationship between Digital Startup Actors with Customers
Frequency of
Customer Relationships Respondents’
Answers Score
YES NO
Statement Items
1 0
1 | Startups have a relationship with customers in
carrying out digital innovations to support today's 25 7 32
business
2 | Customers help you in digital innovation to support
your current business 25 7 32
Total Score 50 14 64

YES: 50/64 x 100% = 78%
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NO: 100% - 78% = 22%

Customers who assist digital startup actors in digital innovations come from various
business fields, including companies, banking institutions, government agencies, business
communities, and academics. The assistance from customers received by digital startup
actors includes sharing ideas and suggestions for product development according to market
needs and improving service quality, experiment campaigns on digital platforms, provision
of hardware materials, feedback on experience using features in application products,
product reviews, bug discoveries, and feature requests.

In many service settings, customers make substantial contributions to the service
process (Inuzuka & Chang, 2023). Customers can act as a source of feedback, as a basis
for digital startup actors to constantly innovate in making features. Desouza et al., (2008)
argued that innovation is a form of final product and services following the implementation
of knowledge in the form of insights, ideas, thoughts, and information obtained from users.
Successful digital innovation should be distinct from the role of users.

4.3 Dimensions of the Relationship between Digital Startup Actors and Suppliers
This dimension is measured by 2 statement items. The percentage score showed that only
a small number of digital startup actors have relationships with suppliers in carrying out
digital innovation in their businesses. In West Java's digital startup ecosystem, most actors
have not connected with suppliers in digital innovation.

Table 5. The Relationship between Digital Startup Actors With Suppliers
Frequency of
Relationship with Suppliers Respondents’
Answers Score
YES NO
Item Pernyataan
1 0
1 | Startups have relationships with suppliers in carrying
out digital innovations to support current businesses 12 20 32
2 | Suppliers assist you in digital innovation to support
your current business 11 21 32
Total Score 23 41 64

YES: 23/64 x 100% = 36%
NO: 100% - 36% = 64%

Several suppliers include Envato, Unicom, Rumah Hosting, Intercom, PT ID Cloud
Host, and Expert Academy Server. Assistance from these suppliers related to digital
innovation activities can be in 3D Modeling Objects, hosting services and features to help
applications run well, free local servers, software, and product service development. Only
a few digital startup actors have facilitated suppliers with specific applications that make it
easier to carry out ecosystem operational activities. The application is recognized as
effective in bridging communication, specifically regarding the fulfillment of inventory
items.

Innovation has become a competitive factor in various industries. The creation
process is limited to the companies and external partners involved. Patrucco et al., (2017)
explained the importance of involving these external actors. Henke & Zhang, (2010) and
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Patrucco et al., (2017) agreed that suppliers could be an external factor driving innovation.
However, the results showed that most of West Java's digital startup do not feel suppliers
are helping digital innovations in their businesses.

4.4 Dimensions of Relationship between Digital Startup Actors and Government
This dimension is measured by 2 statement items with a total percentage score as follows:

Table 6. The Relationship between Digital Startup Actors With Government
Frequency of

Relationship with Government Respondents’
Answers Score
YES NO
Statement Items
1 0
1 Startups have a relationship with the Government in carrying
out digital innovations to support their current business 18 14 32
2 The government helps you in digital innovation to support your
. 16 16 32
current business
Total Score 34 30 64

YES: 34/64 x 100% = 53%
NO: 100% - 53% = 47%

Based on the questionnaire calculations, a percentage score was obtained indicating
that most digital startup actors have relationships with the government in digital innovation.
Therefore, collaborative activities within the digital innovation ecosystem in West Java
between digital startup actors and government related to digital innovation activities are
going well.

Government actors who assist digital startup in digital innovations consist of the
Ministry of Industry, the Ministry of Trade, the Ministry of Research, Technology, and
Culture (Independence Campus), the Ministry of Rural Affairs, BRIN, West Java KREASI,
Creative Economy Agency (Bekraf), West Java Communication and Information Service
and West Java Education Office. The forms of assistance provided include training
partnerships, sharing methodologies related to creative content, education information
updates, research, and development, subject development experts, business connect, joint
exhibitions abroad, Focus Group Discussions to formulate blueprints, regulations,
promotions, financial assistance, certification, business pitching, and access to the People's
Credit capital program,

For digital startup actors, the government has a strategic role in removing several
obstacles and providing various variables for the development of the industry, such as tax
regulation, shareholder protection from creditors, creation of capital markets, and
simplification of employment contracts (Purbasari et al., 2020).

4.5 Dimensions of Relationship between Digital Startup Actors and University
This dimension is measured by 4 statement items with a total percentage score as follows:
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Table 7. The Relationship Between Digital Startup Actors With University

Frequency of
Relationship with University Respondents'
Answers Score
YES NO
Statement Items
1 0
1 Startups have a relationship with colleges (universities) in
carrying out digital innovations to support current businesses 16 16 32
2 Universities provide knowledge to you in making digital
innovations to support current businesses 16 16 32
3 Universities help you as a startup business actor to expand
their network in carrying out digital innovations to support your 13 19 32
current business
4 Universities conduct research and capacity building for you in
conducting digital innovations to support your current business 1 21 32
Total Score 56 72 128

YES: 56/128 x 100% = 44%
NO:100% - 44% = 56%

Table 7 shows the percentage scores, indicating that most digital startup actors do
not have a relationship with university in digital innovation. This result indicated that
collaborative activities within the ecosystem in West Java could have gone better.

The university actors include the Yogyakarta Art Institute, Telkom University, SBM
Bandung Institute of Technology, Padjadjaran University, Bandung Islamic University,
Jenderal Soedirman University, Jakarta State University, Islamic University, Bakrie
University, and the Indonesian Postal Polytechnic.

Some types of knowledge related to digital innovation include applied research
partnerships, cloud computing, business incubation activities through incubators such as
LPIK-IT and The Greater Hub by holding free training for digital startup, internships, Field
Work Practices, UKM empowerment, and knowledge of technology to build websites and
applications. These information systems utilize technology to manage inventory, training
on Digital Innovation and Marketing, Learning Modules, and development of food
technology, products, and services. Besides knowledge, university actors also assist
digital startup in expanding their networks to conduct innovations, such as holding business
pitching. Furthermore, they help digital startup conduct research and increase their capacity
to perform innovations. Product innovation can be achieved through collaboration with
other actors such as other companies, universities, and public research institutes (Oshima
& Toma, 2023). Universities are information centers and assist in applying ideas and
concepts in digital innovation (Purbasari et al., 2020).

4.6 Dimensions of Relationship between Digital Startup Actors and Banking

This dimension is measured by 2 statement items. The results of the percentage score
showed that most digital startups have no relationship with banking actors in conducting
digital innovations. This explanation illustrated that the collaborative activities within the
digital innovation ecosystem in West Java could have gone better.
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Table 8. The Relationship Between Digital Startup Actors With Banking
Frequency of

Relationship with Banking Respondents'
Answers Score
YES NO
Statement Items
1 0
1 | Startups have a relationship with banks in carrying out
digital innovations to support your current business 14 18 32
2 | Banking helps you to access financial support in conducting
digital innovations to support your current business 12 20 32
Total Score 26 38 64

YES: 26/64 x 100% = 41%
NO:100% - 41% = 59%

A small number of banking actors include Bang Rakyat Indonesia, Bank Nasional
Indonesia, Bank Syariah Indonesia, Bank Mandiri, Bang Central Asia, Bank CIMB Niaga,
and Bank Muamalat. The collaboration was not in terms of lending funds but banking
actors providing a network to partners. Startup has access to partner account data in terms
of transparency rotation, sales, and purchase transactions which are agreements made with
partners to avoid fraud. Meanwhile, collaboration with banking actors can also minimize
the capital of digital startup actors with a referral system for every product purchased.

4.7 Dimensions of Relationship between Digital Startup Actors and Investors
This dimension is measured by 2 statement items. Calculating the percentage score in table
9 showed that most digital startup actors have no relationship with investors in conducting
digital innovation. Therefore, the collaborative activities of digital startup actors with
investors within the innovation ecosystem in West Java could have gone better.

Table 9. The Relationship Between Digital Startup Actors With Investors

Frequency of
Relationship with Investor Respondents'
Answers Score
YES NO
Statement Items
1 0
1  [Startups have relationships with investors in making
digital innovations to support your current business 1 21 32
2 |Investors help you to access financial support in
making digital innovations to support your current 1 21 32
business
Total Score 22 42 64

YES: 22/64 x 100% = 34%
NO: 100% - 34% = 66%

Investors who assist digital startup actors in accessing financial support can be in
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the form of corporate and individual investors, consisting of Jakarta-based Venture Capital
USA, Angel Investors, Family and Friend Investors, Vertex Investment, and PT. Astra.
According to Nito (2021), Angel Investors and Venture Capital are ways to obtain funding
for a Startup. Peneder (2010) stated that companies funded by venture capital are more
innovative and grow faster in employment and revenue from sales.

4.8 Dimensions of Relationship between Digital Startup Actors and Social
Community

This dimension is measured by 2 statement items. Based on the results shown in table 10,
most digital startups are related to social community in carrying out digital innovation.
These results illustrated the collaborative digital innovation activities within the West Java
startup ecosystem.

Social community actors who assist digital startup in carrying out digital
innovations consist of various forms. They are mostly business communities, including
Bogor Graphic Designers, Digital Cinematographers Indonesia, TDA Bandung, Bandung
Startup Community, Business Community Initiative Movement, KVR Audio Community,
Internet Marketer Indonesia, Kompepar, Gayatri Mahardika, Indigospace Bogor, Content
Creator Community, and Education Community.

Table 10. The Relationship Between Digital Startup Actors
With Social Community Communities
Frequency of
Relationship with Social Community Respondents’
Answers Score
YES NO
1 0

Statement Items

1 Startups have a relationship with the social
community in carrying out digital innovations to 18 14 32
support your current business

2 Social communities participate in assisting you in
digital innovation to support your current business 16 16 32

Total Score 34 30 64

YES: 34/64 x 100% = 53%
NO: 100% - 53% = 47%

The form of assistance from the community received by digital startup actors in
performing digital innovations is in the form of Technology Information Updates, network
development, and motivation, as a forum to discuss market conditions and feedback,
marketing by becoming system affiliates, providing a place for activities seminars and
training events, content creator ecosystem support, and educational needs ideas.
Participating in various community events can be a medium of socialization to attract early
consumers, gain exposure to a large audience, and build networking.

4.9  Dimensions of Relationship between Digital Startup Actors and Information
Media

This dimension is measured by 2 statement items. Based on the results in table 11, most
digital startup actors have no relationship with information media actors in conducting
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digital innovations. These results indicated that the collaborative activities within West
Java's digital startup innovation ecosystem could have gone better.

A small portion of information media actors assisting startup in digital innovations
consists of jabar.tribunnews.com, www.cnnindonesia.com, and daily social.id. Another
media well-known among digital startup is Tech In Asia, which originates from Singapore,
but has a customer base in Jakarta. The form of assistance received by digital startup actors
from information media in carrying out digital innovations is business promotion assistance
to expand networks and increase growth by obtaining funding from Venture Capital.

Table 11. The Relationship between Digital Startup Actors
and Information Media

Frequency of
Relationship with Information Media Respondents'
Answers Score
YES NO
1 0

Statement Items

1 | Startups have a relationship with information media
in carrying out digital innovations to support your 1 31 32
current business

2 | Information media participates in assisting you in
digital innovation to support your current business 1 31 32

Total Score 2 62 64

YES: 2: 64 x 100% = 3%
NO: 100%- 3% = 97%

5. CONCLUSIONS AND RECOMMENDATIONS

The results showed that within the innovation ecosystem in West Java, other startups &
customer actors have a significant influence on digital innovation within digital innovation
ecosystem. These two actors have contributed significantly to the digital innovation process
carried out by startup by providing the latest system technology information, sharing
knowledge about business ideas, processes, and strategies, as well as input and feedback
from experience using products and services. Meanwhile, the actors with limited
involvement in digital innovation are suppliers, investors, and information media. Further
analysis should expand the research of digital innovation ecosystems by involving more
actors, especially community and information media actors with social network analysis.
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