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The digital era has created a new landscape for the world of entrepreneurship,
where environmental challenges and changes in consumer behavior require busi-
ness actors, especially startups, to Innovate to create products that are not only
competitive but also sustainable. The background of this research is the ur-
gent need for business solutions that support sustainability principles and align
with the Sustainable Development Goals (SDGs). This study aims to identify
strategic opportunities in the development of eco-innovative products by startups
in the digital era, as well as the factors that encourage and hinder their imple-
mentation. Using a descriptive qualitative approach, data was collected through
literature studies and in-depth interviews with several startup founders operating
in the environmental and technology sectors. The results show that the integra-
tion of digital technologies, such as the Internet of Things (IoT), e-commerce,
and big data, opens up significant opportunities for the development of more ef-
ficient, personalized, and affordable eco-friendly products. However, challenges
such as limited access to green financing and a lack of sustainability literacy re-
main major obstacles. The conclusion of this study confirms that the digital era
offers significant opportunities for startups to become agents of change through
eco-innovative products, provided they are able to integrate environmental val-

ues into their business models and utilize digital technology optimally.
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1. INTRODUCTION

In recent decades, sustainability issues have become a global concern, especially following the United
Nations adoption of the Sustainable Development Goals (SDGs). Environmental issues such as climate change,
pollution, and resource scarcity require all sectors, including businesses, to take an active role in creating sus-
tainable solutions. Amidst these challenges, a new approach has emerged that combines an entrepreneurial
spirit with environmental awareness ecopreneurship [1]. This concept encourages business actors to pursue not
only financial gain but also contribute to environmental preservation and social welfare. One concrete manifes-
tation of ecopreneurship is the development of eco-innovative products, namely products designed to minimize
negative impacts on the environment through resource efficiency, recycling, and the use of environmentally
friendly materials [2]. The development of digital technology has opened up significant opportunities for star-
tups to apply ecopreneurship principles more effectively, as technology enables efficient production processes,
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widespread information distribution, and the creation of added value through sustainable innovation [3].

The rapid development of the digital era has brought about fundamental transformations in the busi-
ness world, especially for startups as new actors with high flexibility in adapting and innovating. This era
is marked by the emergence of various digital platforms, artificial intelligence, big data, and the Internet of
Things (IoT), which provide great opportunities in creating solutions that are not only economically efficient
but also ecologically sustainable [4]. Startup’s as a form of pioneering business have unique characteristics,
such as an agile organizational structure, technology orientation, and the ability to experiment with new busi-
ness models [5]. With the support of digital technology, they have the capacity to design, produce, and market
eco-innovative products that meet market needs while maintaining environmental sustainability [6]. On the
other hand, consumer demand for socially and environmentally responsible products is also increasing, espe-
cially among the younger generation who are more aware of the ecological impact of daily consumption. This
phenomenon confirms the existence of a great opportunity for startups to exploit this market gap by offering
products that align with sustainable values [7].

However, despite these wide-open opportunities, the realization of eco-innovative product develop-
ment by startups still faces various structural and technical challenges. Some of the main obstacles include lim-
ited access to green financing, a lack of sustainability literacy among business actors, and minimal regulatory
support that supports sustainable business development [8]. In addition, many startups still view sustainability
issues as an additional burden, rather than a potential business opportunity. However, with the right approach,
eco-innovative product development can actually become a competitive advantage that differentiates them in
an increasingly saturated market [9]. Therefore, a more in-depth study is needed on how startups can strategi-
cally respond to these opportunities and challenges, and how they can integrate ecopreneurship principles into
their digital-based product innovation processes. This approach is crucial to support the transition to a more
inclusive and resilient green economy [10].

Based on this background, this study aims to explore the opportunities for developing eco-innovative
products by startups in the digital era, as well as identifying the supporting and inhibiting factors that influ-
ence this process [11]. This research is expected to provide theoretical contributions to the development of
ecopreneurship and sustainable innovation literature, while also providing practical contributions for startup
actors, policymakers, and other stakeholders in designing strategies and policies that encourage the growth of
technology-based green businesses [12]. Through a qualitative approach, this study will explore the direct ex-
periences of startup founders who have implemented sustainability principles in their product development. It
is hoped that the results of this study can serve as a reference in developing eco-innovative product development
models that are relevant to the local context and dynamics of the digital era, thereby strengthening the green
innovation ecosystem in Indonesia [13].

2. LITERATURE REVIEW

Ecopreneurship as a form of sustainable entrepreneurship is increasingly receiving academic and prac-
tical attention. Ecopreneurship is the process of developing environmentally friendly products and technologies
in the market, with the integration of market orientation and innovation to support sustainable growth [14]. This
shows that in the modern era, ecopreneurs are not only profit-oriented, but also committed to environmental re-
sponsibility. In line with this, the digital era supports ecopreneurship business models through digital economy
technologies such as 10T, e-commerce, and big data, opening up huge opportunities to produce eco-innovative
products with high efficiency and a minimal environmental footprint [15].

2.1. The Role of Digital Technology in Driving Green Innovation

Digital transformation plays a crucial and multifaceted role in facilitating and accelerating green in-
novation. It is no longer merely a technological trend but a strategic foundation for the global shift towards
a sustainable economy. Digital advancements, such as big data, Artificial Intelligence (Al), and cloud com-
puting, fundamentally strengthen the capacity for green innovation in previously unimaginable ways. These
technologies enable drastic improvements in operational efficiency from optimizing supply chains to reduce
carbon footprints, to smart energy management in buildings and factories, and precision agriculture that min-
imizes water and pesticide use. Moreover, digitalization opens up access to previously unreachable financing
mechanisms, such as green fintech platforms, crowdfunding for renewable energy projects, and advanced data
analytics that allow investors to more accurately assess the risks and impacts of environmental projects [2].
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Beyond the technical and financial benefits, the synergy between digitalization and demographic shifts
creates a powerful driving force for environmentally friendly innovation. A new generation of digital natives
has higher environmental awareness and demands transparency and sustainability from the products and ser-
vices they consume. Digital platforms become a medium for them to voice these demands, compelling compa-
nies to innovate or risk losing market relevance. Thus, the interaction between digital technology adoption and
shifting social values synergistically enhances eco-innovation and promotes sustainable corporate growth. This
phenomenon underscores that digitalization is not merely about technological implementation but is a catalyst
for a broader paradigm shift in the market and consumer behavior. It changes the way we produce, consume,
and interact, steering the entire ecosystem towards a more inclusive and responsible green growth [16]. In
essence, digital transformation provides the tools, data, and connectivity needed to redesign conventional busi-
ness models into innovative and environmentally friendly circular economy models.

2.2. Startup Ecosystem and Green Financing Challenges

Startups as the main drivers of eco-innovative product development need to be supported by a con-
ducive entrepreneurial ecosystem. Sustainable digital innovation in the context of an entrepreneurial ecosystem
includes education, entrepreneurial culture, government and social support that mediate sustainable business
performance [17]. However, financing remains a significant obstacle. A systematic review conducted in 2024
concluded that financing models for green startups are still limited, especially at the early stages, and require
innovative approaches such as blended finance and crowdfunding specifically for green startup’s. This shows
that while opportunities exist, supporting infrastructure in the form of access to green capital and an adequate
digital ecosystem is essential for startups to optimally develop eco-innovative products [18].

3. METHOD

The research subjects arestartup founder or product managerwho are actively developing eco-innovative
products and using digital technology as part of their business processes [19]. Those who are actively de-
veloping eco-innovative products and have integrated digital technology as part of their core business pro-
cesses. These respondents generally have direct experience in designing, testing, and marketing environmen-
tally friendly products through digital-based approaches, both in terms of production, distribution, and promo-
tion [20]. With their direct involvement in the company’s strategic decision-making, these subjects provide
relevant and in-depth insights into the challenges and opportunities in the sustainable startup ecosystem [21].

3.1. Data Collection Techniques

Table 1 describes the two main techniques used in the data collection process in-depth interviews
and documentation. In-depth interviews were conducted using a semi-structured guide to allow researchers to
explore the experiences, strategies, and perspectives of startup actors regarding eco-innovative product devel-
opment more flexibly and in-depth.

Table 1. Data Collection Techniques and Instruments
Collection Techniques Instrument Objective
Exploring the strategies,
opportunities, and challenges
of eco-innovative product development
Official documents, Obtaining supporting data and
websites, startup publications  validating interview results

Semi-structured

In-depth interview . . .
interview guide

Documentation

This method also opened opportunities for probing questions, enabling researchers to capture more
detailed information and unexpected insights that emerged during the conversation. In addition, the interactive
nature of this technique made it possible to identify practical challenges, success factors, and contextual aspects
that may not be explicitly documented elsewhere. Meanwhile, documentation was used to obtain supporting
data such as company profiles, innovation reports, and content available on startup websites or publications,
which served as complementary evidence to strengthen the findings and provide an additional layer of valida-
tion. The purpose of using these two techniques was to gain a comprehensive understanding and validate the
interview findings with other data sources, thereby increasing the credibility, accuracy, and reliability of the
overall research results.
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Table 2. Techniques and Procedures for Thematic Data Analysis

Transcription of interview results

Initial coding of emerging themes

Data categorization by theme: opportunities, strategies, challenges
Interpretation of meaning and conclusion of results

Copy the interview data into text form

Coding important data sections

Grouping data into theme categories

Constructing interpretive narratives based on categories

Data Analysis Techniques

Thematic Data Analysis Procedure

Table 2 outlines two main techniques, data analysis techniques and thematic analysis procedures, the
primary method used to process qualitative data in this study. The first section outlines four key stages, tran-
scription of interview results, coding emerging themes, categorizing them based on key topics (opportunities,
strategies, challenges), and final interpretation of meaning. The second section describes the technical steps
of thematic analysis compiling and filtering interview data, coding, grouping information according to themes,
and constructing an interpretive narrative. These procedures enable researchers to identify key patterns in the
data that support the research objectives.

4. RESULT AND DISCUSSION

Digital transformation has opened up significant opportunities for startups to create environmentally
friendly products. The use of technologies such as the Internet of Things (IoT), big data, and digital platforms
makes it easier to access market information, optimize production processes, and expand product distribution.
Startups are able to design more efficient products, in line with the preferences of increasingly environmentally
conscious consumers, and reach a wider market online [22]. The increasing public interest in sustainability
issues has also increased the market potential for eco-innovative products [23].

4.1. Driving Factors of Eco-Innovation

Several key factors are driving the growth of eco-innovation among startups [24]. Consumer aware-
ness of environmental impacts is a key factor motivating startups to develop sustainable products. Support
from digital technology developments is also significant, simplifying the innovation process and increasing op-
erational efficiency [25]. Furthermore, incentives from the government and supporting institutions, including
training, financing, and market access, have strengthened the enthusiasm of entrepreneurs to provide innovative,
environmentally friendly solutions.

Consumer Awareness

Digital Technology Support

Government Incentives -

Lack of Initial Capital

Driving Factors

Limited Skilled Workforce

Market Education Challenges
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Figure 1. Driving and Inhibiting Factors of Eco-Innovation in Startups
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Figure 1 shows the horizontal bar chart depicting the main factors driving and inhibiting the devel-
opment of eco-innovative products. Consumer awareness, with an influence level of 85%, emerged as the
strongest driving factor. Growing environmental awareness among consumers encourages startups to innovate
and offer sustainable alternatives. Digital technology support followed with an influence level of 75%, empha-
sizing the importance of tools that accelerate processes and facilitate innovation. Government incentives also
played a role (60%), demonstrating that policy support can significantly encourage green initiatives. On the
other hand, several inhibiting factors remain significant challenges. Limited initial capital, reported at -70%,
is the most pressing barrier, especially for startups in the early stages of development. A lack of skilled labor
(-65%) further limits startups’ ability to effectively implement eco-innovations. Furthermore, market educa-
tion challenges (-50%) indicate that consumers may not fully understand or appreciate eco-innovative products,
creating barriers to adoption and market expansion.

Startups that successfully develop eco-innovative products generally adopt a strategic approach to ad-
dress challenges while maximizing opportunities [26]. They often collaborate with local communities to create
sustainable solutions, partner with technology incubators and universities to access digital infrastructure and re-
search support, and employ value-based branding strategies through storytelling and social media campaigns to
attract environmentally conscious consumers. These strategies enable startups to overcome capital constraints
and market barriers, while simultaneously driving innovation and building strong customer loyalty [27].

4.2. Factors Inhibiting Eco-Innovation

On the other hand, the development of eco-innovative products still faces various obstacles. Lim-
ited initial capital is a major challenge, especially for startups that lack access to sustainable funding sources
[28]. The lack of human resources with expertise in sustainability and technology also hinders the full imple-
mentation of innovations. Furthermore, low levels of sustainability literacy among consumers slow down the
adoption of eco-friendly products, as most consumers still prioritize price over environmental value.

Table 3. Inhibiting Factors of Eco-Innovation in Startups
No. Inhibiting Factor Impact Level (%) Explanation

1 Lack of Initial Capital -70% This is the most pressing barrier,
especially for early-stage startups,
due to limited access to sustainable
funding sources.

2 Limited Skilled Workforce -65% A lack of human resources with ex-
pertise in sustainability and tech-
nology limits the startup’s abil-
ity to effectively implement eco-

innovation.
3 Market Education Chal- -50% Consumers may not fully under-
lenges stand or appreciate eco-innovative

products, often prioritizing price,
which slows down product adoption
and market expansion.

Based on Table 3 of Eco-Innovation in Startups, there are three primary factors identified as chal-
lenges to eco-innovation, along with their estimated impact levels and explanations. These factors collectively
highlight challenges in funding, talent, and consumer reception, which are critical areas for any startup, but
particularly for those focused on the often more complex and potentially higher-cost field of eco-innovation.

4.3. Startup Adaptation Strategy

In the face of these challenges, many startups are taking strategic steps to continue innovating. They
are developing collaborative approaches with various parties, such as local communities, universities, and
funding institutions. The use of communication strategies that emphasize sustainability values through social
media and digital platforms is also an important tool in building consumer awareness and trust. Adaptive
startups tend to leverage digital flexibility to create business models that respond to changing market needs
[29]. The digital era offers significant opportunities for startups to develop eco-innovative products. Key driving
factors include increasing environmental awareness, advances in digital technology, and external support from

Startupreneur Business Digital (SABDA Journal), Vol. 4, No. 2, October 2025: 146-154



Startupreneur Business Digital (SABDA Journal) 0 151

the entrepreneurial ecosystem. However, barriers such as limited capital, a shortage of skilled workers, and low
consumer education remain significant challenges. By implementing collaborative strategies and innovative,
values-based approaches, startups have significant potential to become key players in realizing sustainable
business practices in the digital era [30].

Agriculture

Lifestyle

Food & Beverage

Green Tech

Figure 2. Composition of respondents based on startup sector

This Figure 2 pie chart illustrates the distribution of startups participating in the study based on their
sectors. The largest proportion is in the Food & Beverage sector (30%), followed by Green Technology (25%)
and Lifestyle Products (20%). Agriculture and OtherSectors represent smaller portions. This composition
reflects the diversity of eco-innovative initiatives across industries in the digital era. These include the use of
e-commerce platforms to reach environmentally conscious consumers, the Internet of Things (IoT) and sensors
to optimize energy use and monitor resource efficiency, and big data and Artificial Intelligence (Al) tools to
analyze market trends and predict demand for sustainable products. Startups that leverage digital infrastructure
are better positioned to create scalable, cost-efficient, and personalized eco-friendly products. This reinforces
the view that digital transformation is not just a technological shift, but also a shift in market paradigms and
mindsets.

5. MANAGERIAL IMPLICATIONS

The findings of this study provide several important managerial implications for startups in Indonesia
seeking to develop eco-innovative products. First, managers must prioritize the integration of digital technolo-
gies such as IoT, big data, and e-commerce not only to improve efficiency but also to ensure that technological
innovation consistently supports sustainability goals. Addressing resource limitations is equally critical man-
agers are encouraged to leverage partnerships with government programs, incubators, universities, and other
stakeholders to access funding and skilled human resources.

In addition, given the low level of consumer literacy regarding sustainability, managers should invest
in market education and transparent communication strategies that highlight the environmental benefits of their
products, thereby building consumer trust and loyalty. Long-term strategic planning is also essential, with man-
agers needing to anticipate regulatory changes, manage costs effectively, and adopt flexible business models
to remain competitive. Finally, startups should actively contribute to strengthening the sustainable innovation
ecosystem by collaborating with policymakers, investors, research institutions, and consumer communities, as
such collaboration can accelerate the adoption and market acceptance of eco-innovative products.

Finally, startups should view themselves not just as participants within the sustainable innovation
ecosystem but as active contributors to its strengthening. Success is not achieved in a vacuum. Managers
should proactively engage and collaborate with a wide range of stakeholders, including policymakers, investors,
research institutions, and consumer communities. By working with policymakers, startups can help shape reg-
ulations that are favorable to green innovation. By engaging with impact investors, they can secure “patient
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capital” from sources aligned with their mission. Collaborating with research institutions can accelerate tech-
nological breakthroughs, while building strong ties with consumer groups can provide invaluable feedback and
co-create market demand.

6. CONCLUSION

The digital era offers immense opportunities for Indonesian startups to advance the development of
eco-innovative products. The rapid growth of digital technologies such as the Internet of Things (IoT), big
data analytics, artificial intelligence, and e-commerce platforms has not only opened access to wider markets
but also enabled more efficient production processes and facilitated the creation of environmentally friendly
solutions. These technologies allow startups to optimize resources, monitor sustainability performance, and
connect directly with environmentally conscious consumers. At the same time, increasing consumer awareness
of sustainability issues serves as a powerful driving force, providing momentum for startups to succeed in pro-
ducing innovations that align with global demands for greener products. Nevertheless, the extent to which these
opportunities can be capitalized on depends largely on the ability of startups to integrate digital capabilities with
environmental values within their core business models.

The study highlights both the driving and inhibiting factors influencing the development of eco-
innovative products, as well as the strategies employed by startups to address these dynamics. While op-
portunities are abundant, significant challenges remain. Constraints such as limited access to financial capital,
shortages of skilled human resources, and low levels of consumer literacy regarding sustainability present bar-
riers that hinder the pace of eco-innovation adoption. These structural issues limit startup’s capacity to scale up
their innovations and fully penetrate the market. Furthermore, the study acknowledges its own limitations, as it
relies on a qualitative research design with a relatively small number of respondents and is confined to a specific
regional context. Consequently, the findings should be interpreted with caution and cannot be generalized to
represent the entire Indonesian startup ecosystem.

Building on these findings, future research is encouraged to adopt broader and more systematic ap-
proaches, particularly through quantitative methods, to explore the relationships among the variables influenc-
ing the success of eco-innovation. Expanding the scope of research to cover a larger and more diverse sample of
startups across different regions of Indonesia would enhance the robustness and generalizability of the results.
In addition, further exploration of the role of government policies, institutional support, and multi-stakeholder
collaboration could provide valuable insights into strengthening the sustainable startup ecosystem. Research
that focuses specifically on consumer behavior toward eco-innovative products also has great potential, as it
could inform more effective marketing strategies, guide targeted educational campaigns, and ultimately con-
tribute to increasing consumer acceptance of sustainable innovations in the digital economy.
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