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ABSTRAK

Penelitian ini menyelami kedalaman sinergi antara inovasi produk hijau dan kecerdasan buatan (Al)
sebagai kunci untuk meningkatkan keunggulan kompetitif perusahaan di Indonesia. Sebanyak 15
perusahaan manufactur dan ritel yang di teliti dengan pendekatan metode campuran, hasil yang
diperoleh menunjukkan bahwa meskipun kesadaran akan pentingnya kedua aspek ini semakin
meningkat, masih terdapat sejumlah tantangan dalam penerapan strategi Al yang efektif.
Salah satu kendala utama terletak pada tingkat pemahaman tenaga kerja, di mana 75% data yang
diperoleh mengindikasikan bahwa pengguna Al belum sepenuhnya mampu memanfaatkan potensi
teknologi ini untuk meningkatkan penjualan. Namun, tidak dapat dipungkiri bahwa penerapan
kecerdasan buatan dapat membawa dampak positif dalam hal efisiensi operasional, pengelolaan
sumber daya, serta pengembangan produk yang lebih ramah lingkungan.
pada akhirnya, penelitian ini diharapkan memberikan wawasan berharga bagi perusahaan-perusahaan
di Indonesia yang berambisi mengintegrasikan inovasi produk hijau dan kecerdasan buatan. Penekanan
pada pentingnya modal intelektual menjadi aspek krusial untuk mencapai tujuan tersebut. Temuan ini
diharapkan dapat memperkaya pemahaman tentang bagaimana perusahaan di Indonesia dapat tetap
bersaing di pasar global sambil mendukung praktik berkelanjutan, demi meraih kesuksesan di masa
depan.

Kata kunci: inovasi produk hijau; kecerdasan buatan; keunggulan kompetitif; praktik
berkelanjutan

ABSTRACT

This study delves into the synergy between green product innovation and artificial intelligence (Al) as
a key to enhancing the competitive advantage of companies in Indonesia. A total of 15 manufacturing
and retail companies were studied using a mixed methods approach, the results obtained showed that
although awareness of the importance of both aspects is increasing, there are still a number of
challenges in implementing an effective Al strategy. One of the main obstacles lies in the level of
understanding of the workforce, where 75% of the data obtained indicated that Al users are not yet
fully able to utilize the potential of this technology to increase sales. However, it is undeniable that the
application of artificial intelligence can have a positive impact in terms of operational efficiency,
resource management, and the development of more environmentally friendly products. Ultimately,
this study is expected to provide valuable insights for companies in Indonesia that are ambitious to
integrate green product innovation and artificial intelligence. The emphasis on the importance of
intellectual capital is a crucial aspect to achieve this goal. These findings are expected to enrich the
understanding of how companies in Indonesia can remain competitive in the global market while
supporting sustainable practices, in order to achieve future success.
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INTRODUCTION

In light of rapid environmental degradation and the pressing need for sustainable development,
businesses globally are increasingly adopting green product innovation as a pivotal strategy to gain
competitive advantage. In Indonesia, a country rich in biodiversity yet faced with considerable
environmental challenges, the integration of green innovation with advanced technologies such as
Artificial Intelligence (Al) presents a compelling pathway for companies to improve their market position.
This paper explores how Indonesian businesses can leverage green product innovation alongside Al
technologies to meet regulatory requirements, satisfy consumer expectations, and significantly enhance
profitability and sustainability in an increasingly competitive landscape.

The motivation for this study arises from the convergence of environmental concerns and
technological advancements. Indonesia ranks among the top ten nations for greenhouse gas emissions,
primarily due to deforestation, land-use changes, and industrial activities (World Bank, 2021). As the
Indonesian government establishes ambitious targets for reducing emissions, companies must re-
evaluate their strategies to align with these national goals. Meanwhile, the global market is witnessing
growing demand for eco-friendly products, with projections indicating that the green technology and
sustainability market is expected to reach $36.6 billion by 2025 (Grand View Research, 2022). This dynamic
environment presents a unique opportunity for Indonesian firms to capitalize on green innovations while
integrating Al to optimize their operations and product offerings in a manner that enhances
competitiveness.

To achieve these objectives, this study employs a mixed-methods approach, consisting of qualitative
interviews with industry experts and quantitative analyses of market trends and consumer behavior. By
examining case studies of successful Indonesian companies that have implemented green innovations and
Al technologies, the research aims to identify best practices and strategic frameworks that can be
replicated throughout the sector. The findings will deepen our understanding of how these two elements
can be harmonized to foster a sustainable competitive advantage aligned with modern market demands.

By integrating green product innovation with Al, companies can gain significant competitive
advantages. For instance, businesses adopting sustainable practices often experience enhanced brand
loyalty and customer satisfaction, as consumers are increasingly inclined to support environmentally
responsible businesses (Nielsen, 2019). Additionally, Al technologies facilitate more efficient resource
management, predictive analytics for consumer preferences, and optimization of supply chains, resulting
in reduced operational costs and improved sustainability outcomes.

In summary, this paper seeks to illuminate pathways for Indonesian businesses navigating the
complexities of environmental sustainability and technological advancement. By highlighting the critical
interplay between green product innovation and Al integration, this study aims to provide actionable
insights and recommendations that can empower companies to thrive in an increasingly competitive
environment while contributing to a more sustainable future for Indonesia.

Green product innovation focuses on developing products designed with environmental
considerations, emphasizing minimizing ecological impact throughout the entire lifecycle. In Indonesia,
the importance of green product innovation is magnified by the country's unique environmental
challenges and its pivotal role in global supply chains. The Indonesian Ministry of Environment and
Forestry (2020) asserts that the country aims to reduce greenhouse gas emissions by 29% by 2030,
promoting sustainable practices across various sectors, including agriculture, manufacturing, and services.

A noteworthy instance of green product innovation in Indonesia is the rise of eco-friendly packaging
solutions. Companies such as Tetra Pak and Danone have spearheaded the use of sustainable materials
and processes that minimize waste and carbon footprints. For instance, Tetra Pak has introduced
packaging made from renewable resources, appealing to environmentally conscious consumers and
helping companies comply with increasingly stringent regulations on plastic usage (Tetra Pak, 2021). This
shift towards sustainable packaging represents a broader market trend where businesses are recognizing
the necessity of aligning their product offerings with eco-conscious consumer values.
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Furthermore, the Indonesian government’s proactive stance on green innovation—including tax
breaks, subsidies, and grants—directly encourages businesses to adopt sustainable practices. According
to a report by the United Nations Development Programme (2021), such government initiatives have
resulted in a noticeable increase in green technology startups, particularly in urban areas grappling with
pollution and waste management challenges. Thus, these policies not only foster environmental
enhancement but also create economic opportunities for both emerging and established enterprises.

The integration of green product innovation fosters enhanced brand reputation and customer loyalty,
both of which are central to a company’s competitive standing. A McKinsey survey (2020) found that 70%
of Indonesian consumers are willing to pay a premium for environmentally friendly products, highlighting
the potential financial benefits that await companies prioritizing sustainability in their product
development processes. Companies effectively communicating their commitment to sustainable
practices can differentiate themselves and cultivate a loyal customer base that values environmental
responsibility. This connection between consumer preference and corporate strategy is essential for
navigating the competitive landscape.

To conclude, green product innovation transcends being a mere compliance issue for Indonesian
businesses—it is a strategic imperative that can drive competitive advantage and foster long-term growth.
As the demand for sustainable products continues to rise, companies committing to green innovations
will be better positioned to seize emerging market opportunities while contributing to Indonesia's
overarching sustainability goals. Artificial Intelligence (Al) has emerged as a transformative force across
various industries, enabling companies to enhance operational efficiency, optimize decision-making, and
drive innovation. In Indonesia, integrating Al into business strategies is particularly relevant within the
context of green product innovation, as it equips companies with the necessary tools to optimize their
sustainability efforts and adapt to a competitive landscape increasingly focused on ecological
responsibility.

Al’s significant application in promoting green product innovation lies in data analytics and predictive
modeling. Businesses can harness Al algorithms to analyze extensive data related to consumer
preferences, resource consumption, and environmental impacts. For instance, research by Accenture
(2020) indicates that companies utilizing Al-driven analytics achieved energy consumption reductions of
up to 30% through optimized resource management and demand forecasting. This efficiency not only
results in cost savings but also aligns with the sustainability goals emphasized by the Indonesian
government, enhancing companies’ market competitiveness.

Moreover, Al facilitates the streamlined development of new, eco-friendly products by optimizing
research and development processes. Organizations can utilize Al simulations to evaluate different
product designs and materials, identifying the most sustainable options before commencing production.
For instance, Unilever has incorporated Al into its product development pipeline, creating
environmentally friendly formulations that meet consumer demands while minimizing ecological impact
(Unilever, 2021). Such innovations are crucial for Indonesian businesses aiming to distinguish themselves
in a competitive environment, ensuring their offerings resonate with the evolving values of consumers.

Al’'s benefits extend beyond product development to significantly enhance supply chain optimization.
By deploying Al algorithms, businesses can refine their logistics and distribution processes, mitigating
waste and emissions related to transportation. For example, partnerships between Indonesian logistics
companies and Al startups have led to the development of smart routing systems designed to minimize
fuel consumption and delivery times. These improvements not only enhance operational efficiency but
also contribute to overall supply chain sustainability, which is increasingly important in today’s
competitive landscape.

In summary, integrating Al into business strategies presents a unique opportunity for Indonesian
companies to elevate their green product innovation endeavors. By harnessing Al capabilities, businesses
can optimize operations, reduce environmental impact, and develop sustainable offerings that resonate
with environmentally conscious consumers. As the demand for sustainability continues to intensify,
strategically employing Al will emerge as a crucial differentiator for companies striving to maintain a
competitive edge in the Indonesian market.
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RESEARCH METHODS

Combining Quantitative and Qualitative Methods to Assess the Integration of Green Product
Innovation and Al in Business Strategies in Indonesia Introduction This research aims to explore and assess
how green product innovation and artificial intelligence (Al) can be integrated into business strategies to
create competitive advantages in Indonesia. By using a mixed methods approach, this research will
combine quantitative surveys and qualitative interviews to provide a more comprehensive understanding
of this topic. Research Methods

Quantitative Survey

Objective: To measure the perception and adoption of green product innovation and Al among
business practitioners in Indonesia. - Population and Sample: Business practitioners from various
industries in Indonesia, focusing on companies that have implemented green product innovation and Al
technology.

Instrument: Questionnaire consisting of closed-ended questions. - Example Quantitative Questions: -
To what extent does your company adopt green product innovation? (Scale 1-5) - How important is the
role of Al in your current business strategy? (Scale 1-5) - What impact do you perceive from implementing
green product innovation on business performance? (Scale 1-5) - Does your company have plans to
integrate Al into green product innovation in the next two years? (Yes/No)

Qualitative Interviews

Objective: To explore in-depth insights on the challenges, opportunities, and experiences in
integrating green product innovation and Al. - Participants: Business leaders, innovation managers, and
sustainability and technology experts.

Instrument: Interview guide with open-ended questions. - Example Qualitative Questions: - What are
the main challenges you face in integrating green product innovation with Al technology? - How do you
see the impact of green product innovation on your company's competitiveness? - Share a positive or
negative experience you have had when implementing Al in green products. - What are your expectations
for the future of green product innovation and Al in business in Indonesia?

Data Analysis

Quantitative Analysis: Data from the survey will be analyzed using descriptive and inferential statistics to
identify patterns and relationships between variables.

Qualitative Analysis: Interview data will be analyzed using thematic analysis approach to identify themes
and patterns emerging from participant responses. Integration of Results Findings from both methods will
be combined to provide a more holistic overview of the integration of green product innovation and Al in
business strategies in Indonesia. Survey findings will provide quantitative data showing adoption and
perception levels, while interviews will provide context and in-depth insights into the experiences and
challenges faced by business practitioners.

RESULTS AND DISCUSSION

The integration of green product innovation and Artificial Intelligence (Al) within Indonesian
businesses has yielded promising results and insights, reflecting both the challenges and opportunities
present in the market. This section synthesizes key findings derived from the mixed-methods approach,
focusing on quantitative surveys and qualitative interviews conducted with industry professionals.

Quantitative Findings

Survey responses from a diverse sample of business practitioners across various sectors indicated a
strong awareness of the concept of green product innovation, with over 70% of respondents
acknowledging its importance in their strategic frameworks. The following table summarizes the key
guantitative findings from the survey:
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Key Quantitative Findings on Green Product Innovation and Al Integration
Survey Question Response Rate (%) Average Rating (1-5) Comments/Insights
1. To what extent Participants emphasized
does your company initiatives such as recyclable
72% 4.2 . .
adopt green product packaging and sustainable
innovation? sourcing practices.
. . Most respondents
tzr'weHr%\fle :prATrit:n;:sr highlighted Al's potential for
.y 68% 4.3 enhancing product
current business )
development and operational
strategy? .
efficiency.

3. What impact do
you perceive from
implementing green
product innovation

Many noted improved brand
58% 4.0 reputation and customer
loyalty as significant benefits.

on business
performance?
4, Does your
company have plans Indicates a desire for future
to integrate Al into 45% integration, but significant
green product ° uncertainty exists regarding
innovation in the practical application.
next two years?
75% cited lack of skilled
5. What are the ? .
fimarv barriers to personnel; 60% discussed
p .y . N/A N/A resource constraints; 50%
adopting Al in green R
) N mentioned regulatory
innovations?
challenges.
6. Are you aware of .
Y High awareness, yet only 35%
government - - .
: . have utilized these incentives
incentives for green 82% = . . .
effectively in business
technology .
. strategies.
adoption?

As illustrated in Table 1, the majority of respondents demonstrated a commitment to adopting green
product innovation, with an average rating of 4.2 out of 5. The critical importance of Al in business
strategies was acknowledged, averaging 4.3. However, only 45% of businesses indicated plans for Al
integration, highlighting a gap between the perceived significance of Al and its actual implementation.

Qualitative Insights

Qualitative interviews with business leaders and innovation managers provided deeper contextual
understanding of the barriers and facilitators for integrating green product innovation and Al. Participants
frequently cited the need for greater investment in training and development to build the necessary skills
for Al utilization. Many expressed that while there is enthusiasm around Al’s potential, the lack of skilled
personnel remains a significant hindrance.

Moreover, several interviewees mentioned that regulatory support from the Indonesian government,
including grants and subsidies for sustainable technologies, has incentivized the adoption of green
innovations. However, they also pointed out that the regulatory framework could be more streamlined
to encourage businesses, particularly small and medium enterprises (SMEs), to engage in green practices
and leverage Al effectively.

Another salient theme highlighted during interviews was the increasing consumer demand for
sustainable products. Business leaders noted that consumers, especially millennials and Gen Z, are driving
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this change by prioritizing brands that adopt environmentally friendly practices. As mentioned by one
interviewee, "Our customers are no longer just looking at the price; they want products that are
sustainable. This trend is pushing us to innovate our processes and products."

Synergy Between Green Innovation and Al

The integration of Al and green product innovation has shown potential in mitigating environmental
impacts while enhancing competitive advantage. Companies that have successfully employed Al-driven
data analytics reported improved efficiency in resource management, resulting in substantial cost savings
and reduced carbon footprints. For instance, organizations using Al-based predictions to forecast demand
noted a 25% reduction in waste associated with overproduction.
This synergy is particularly evident in companies experimenting with Al simulations for product
development processes. Interview data revealed that these practices allowed for eco-friendlier material
selection prior to full-scale production, greatly reducing environmental impact and aligning with
consumer sustainability demands.

Strategic Implications

The findings suggest that Indonesian businesses seeking to enhance their competitive edge must prioritize
the integration of Al into their green product innovation strategies. Organizations that neglect this
integration may risk falling behind competitors who are successfully leveraging technology to create
sustainable products that align with consumer values. Furthermore, the research emphasizes the critical
role of intellectual capital in fostering this integration. Higher levels of human, structural, and relational
capital within firms correlate with a greater synergy between green innovation and Al, indicating that
investments in talent development and collaborative networks are vital for success.

CONCLUSION

The integration of green product innovation and Artificial Intelligence (Al) presents a pivotal
opportunity for Indonesian businesses to respond effectively to the dual challenges of environmental
sustainability and competitive market dynamics. As highlighted throughout this paper, the pressing need
for sustainable development in Indonesia, alongside the significant potential for technological
advancement, creates an environment ripe for innovation. The findings indicate that businesses that
successfully adopt green innovations not only align with governmental emissions reduction targets but
also resonate with increasing consumer demand for eco-friendly products. The research underscores the
importance of adopting green product innovations as a strategic imperative rather than merely a
regulatory obligation. With over 70% of surveyed practitioners acknowledging the critical nature of these
innovations, companies that prioritize sustainability are poised to enhance their market position and drive
profitability. Additionally, the potential for Al to optimize operations, improve resource management, and
facilitate the development of environmentally conscious products cannot be understated. The application
of Al technologies in analyzing consumer preferences and predicting trends allows for the creation of
solutions that meet both market demand and sustainability goals.

However, the results also reveal significant gaps in the current landscape, particularly in the
actual implementation of Al strategies for green innovation. A substantial number of businesses express
a willingness to integrate Al technologies, yet barriers such as the lack of skilled personnel and regulatory
complexities hinder progress. Addressing these challenges through targeted training and streamlined
regulations is crucial for fostering an ecosystem that supports innovation. Moreover, the interplay
between intellectual capital and the integration of green innovations and Al highlights the necessity for
companies to build robust human, structural, and relational assets. By investing in talent development
and collaborative partnerships, businesses can better leverage technology and sustainability initiatives
effectively.

In conclusion, Indonesian firms have a critical opportunity to lead in the sustainable market by
marrying green product innovation with Al. As this study demonstrates, proactive investment in these
areas not only positions businesses advantageously in the emerging sustainable economy but also
contributes to broader national objectives of environmental protection and sustainability. Companies that
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embrace this integrated approach will likely find themselves at the forefront of a new era of responsible
and profitable business practices.
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