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Abstract: Although the global transition to clean energy has become a priority, the diffusion
of clean energy technologies still faces significant challenges, especially in terms of market
penetration. Marketing innovation is emerging as a potential catalyst for accelerating adoption,
but quantitative understanding of its impact is still limited. This study aims to quantitatively
analyze the influence of marketing innovation on the diffusion of clean energy technology,
with a focus on market penetration among the millennial generation in Jakarta. Using a cross-
sectional research design, data was collected through an online survey of 150 millennial
respondents, adapting a structured questionnaire from previous studies. Data analysis was
carried out using Structural Equation Modeling with the Partial Least Squares (SEM-PLS)
approach to test the relationship between marketing innovation variables, consumer awareness,
adoption intentions, and clean energy technology market penetration. The results of the
research are expected to provide valuable insights for industry players and policymakers in
designing effective marketing strategies to accelerate the adoption of clean energy
technologies, as well as contributing to the academic literature on innovation diffusion in the
context of the energy transition.
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INTRODUCTION

The transition toward Clean Energy Technologies (CETs) has become imperative in
addressing climate change and achieving sustainable development goals. As nations strive to
reduce greenhouse gas emissions and mitigate environmental impacts, the adoption of CETs is
critical. However, despite the technological advancements and increasing availability of clean
energy solutions, market penetration remains a significant challenge. Barriers such as consumer
awareness, economic concerns, and insufficient marketing efforts hinder the widespread
adoption of these technologies (Khan et al., 2021).

Marketing innovation plays a vital role in overcoming these barriers by enhancing
consumer engagement and fostering a favorable market environment for CETs. By

5269 |Page


https://dinastipub.org/DIJEFA
https://doi.org/10.38035/dijefa.v5i5
https://creativecommons.org/licenses/by/4.0/
mailto:nur.endah.retno@undira.ac.id

https://dinastipub.org/DIJEFA Vol. 5, No. 5, November 2024

implementing novel marketing strategies, companies can effectively communicate the benefits
of clean energy solutions, thereby influencing consumer behavior and accelerating technology
diffusion (Zhang et al., 2022). This study aims to quantitatively analyze the impact of various
marketing innovations on the market penetration of CETs, addressing a notable gap in the
existing literature regarding empirical evidence of marketing's role in clean energy adoption.

Previous research has highlighted the importance of marketing in technology diffusion;
however, there is a lack of quantitative studies that specifically focus on clean energy
technologies (Smith & Brown, 2023). This research seeks to fill this gap by exploring how
different marketing strategies can serve as catalysts for the adoption of CETs. The findings of
this study will not only contribute to the theoretical understanding of marketing innovation in
the clean energy sector but also provide practical insights for marketers and policymakers
aiming to enhance the diffusion of sustainable technologies (Lee et al., 2023).

Marketing innovation has been an important focus in the research of clean energy
technology diffusion over the past few years. A study conducted by Zhang et al. (2021)
revealed that innovative marketing strategies can significantly increase the adoption of
renewable energy technologies among household consumers. These findings are reinforced by
the research of Agarwal and Sarangee (2022), which, through a comprehensive meta-analysis,
demonstrated a positive correlation between marketing innovation and the speed of diffusion
of clean energy technologies in various global markets. Meanwhile, Lee and Heo (2022)
identified the mediating role of innovative marketing approaches in the relationship between
consumer environmental awareness and the adoption of renewable energy technologies.

In the context of market segmentation, Kotilainen et al. (2023) emphasized the
importance of tailored marketing strategies for different consumer groups, with a special focus
on the millennial generation as potential adopters of clean energy technology. Their research
shows that digital marketing approaches and sustainability-focused messaging are more
effective for this segment. Furthermore, Wang et al. (2023) explored the role of marketing
innovation in overcoming barriers to adoption, finding that transparent communication
strategies and targeted consumer education can effectively reduce risk perceptions and increase
purchase intent of clean energy technologies.

Although the existing literature has provided valuable insights, Nemet et al. (2023)
identified a gap in the quantitative understanding of how marketing innovation interacts with
other factors in the technological diffusion ecosystem. They highlight the need for research that
integrates marketing perspectives with technical and policy analysis to provide a more holistic
picture of the dynamics of the diffusion of clean energy technologies. A recent study by Stern
et al. (2024) also emphasizes the importance of considering cultural and social contexts in
designing marketing strategies for clean energy technologies, especially in emerging markets.

Generation Z and Millennials are at the forefront of social and economic transformation
towards clean energy adoption and the achievement of net zero emissions. This research is
important to them because:

Environmental Heritage and Sustainable Future:

Generation Z and Millennials will inherit the direct consequences of climate change.
According to a study by Albuquerque et al. (2023), younger generations show a high level of
concern about climate change and have a greater tendency to support aggressive environmental
policies. This research provides insight into how the transformation towards clean energy can
directly affect their future.

Career Opportunities and Innovation:

The transition to clean energy opens up new career opportunities and encourages
innovation. Markard (2022) argues that the energy transition creates new jobs in the clean
technology sector, which is particularly attractive to young people looking for meaningful and
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sustainable careers. This research helps identify potential areas for career development and
entrepreneurship in a low-carbon economy.

Changes in Consumer Behavior:

Generation Z and Millennials have a significant role in shaping consumption trends.
Kotilainen et al. (2023) found that younger generations are more likely to adopt a low-carbon
lifestyle and support eco-friendly products. This research provides an understanding of how
changing consumer behavior can accelerate the adoption of clean energy technologies.

Participation in Decision Making:

Research by Oudes et al. (2021) shows that the involvement of young people in decision-
making related to energy and climate policy is increasingly important. This study provides a
scientific basis for Generation Z and Millennials to participate more effectively in policy
dialogue and decision-making processes.

Economic Impact and Social Justice:

The transformation towards clean energy has far-reaching economic implications. Lee
and Hess (2024) emphasized the importance of considering the aspect of justice in the energy
transition, especially for vulnerable groups. This research helps the younger generation
understand and overcome the potential inequalities that may arise during the transition process.

Technology and Lifestyle:

Generation Z and Millennials are active users of technology. Stern et al. (2024) revealed
that the adoption of clean energy technologies is often in line with the digital lifestyle
preferences of younger generations. This research provides insight into how the integration of
clean energy technologies can affect and be applied in daily lifestyles.

Resilience and Adaptability:

In facing the challenges of climate change, resilience and adaptability are crucial.
Research by Wang et al. (2023) shows that the adoption of clean energy can improve
community resilience to climate and energy shocks. The study helps young people understand
how they can contribute to building a more resilient society.

By understanding the social and economic transformations associated with the adoption
of clean energy, Gen Z and Millennials can be better prepared to face the challenges and
capitalize on the opportunities that arise on the journey to net zero emissions. This research is
not only relevant for the present, but also crucial in shaping the sustainable future that they will
inherit and manage.

METHODOLOGY

Marketing innovation has been an important focus in the research of clean energy
technology diffusion over the past few years. A study conducted by Zhang et al. (2021)
revealed that innovative marketing strategies can significantly increase the adoption of
renewable energy technologies among household consumers. These findings are reinforced by
the research of Agarwal and Sarangee (2022), which, through a comprehensive meta-analysis,
demonstrated a positive correlation between marketing innovation and the speed of diffusion
of clean energy technologies in various global markets. Meanwhile, Lee and Heo (2022)
identified the mediating role of innovative marketing approaches in the relationship between
consumer environmental awareness and the adoption of renewable energy technologies.

In the context of market segmentation, Kotilainen et al. (2023) emphasized the
importance of tailored marketing strategies for different consumer groups, with a special focus
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on the millennial generation as potential adopters of clean energy technology. Their research
shows that digital marketing approaches and sustainability-focused messaging are more
effective for this segment. Furthermore, Wang et al. (2023) explored the role of marketing
innovation in overcoming barriers to adoption, finding that transparent communication
strategies and targeted consumer education can effectively reduce risk perceptions and increase
purchase intent of clean energy technologies.

Although the existing literature has provided valuable insights, Nemet et al. (2023)
identified a gap in the quantitative understanding of how marketing innovation interacts with
other factors in the technological diffusion ecosystem. They highlight the need for research that
integrates marketing perspectives with technical and policy analysis to provide a more holistic
picture of the dynamics of the diffusion of clean energy technologies. A recent study by Stern
et al. (2024) also emphasizes the importance of considering cultural and social contexts in
designing marketing strategies for clean energy technologies, especially in emerging markets.

RESULTS AND DISCUSSION

Based on a comprehensive literature review, this study develops several key hypotheses.
First, referring to the findings of Zhang et al. (2021) which show the positive impact of
marketing innovation on the adoption of renewable energy technologies.

Consumer
Awareness

~ “Clean Energy .
Marketing ./ Technology

Innovation ) H ‘ Market y,
~ Penetration —
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. Characteristics ~ /

Figur 1 Conceptual Research

We hypothesize that:
H1: Marketing innovation has a positive effect on the penetration of the clean energy
technology market among the millennial and Gen Z generation.
Furthermore, Lee and Heo (2022) identified the role of consumer awareness mediation in the
adoption process. Therefore, we propose:
H2: Consumer awareness mediates the relationship between marketing innovation and market
penetration of clean energy technologies.
Kotilainen et al. (2023) emphasize the importance of a marketing approach tailored to specific
consumer segments. Based on this, we hypothesize:
H3: The effectiveness of marketing innovations in increasing the penetration of the clean
energy technology market is moderated by the demographic characteristics of the millennial
Gen Z generation generation.

Stern et al. (2024) emphasized the importance of cultural context in the marketing
strategy of clean energy technologies. Based on this, we propose the last hypothesis:
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Testing this hypothesis will provide a deeper understanding of the mechanisms through which
marketing innovations affect the diffusion of clean energy technologies, with a particular focus
on the millennial consumer segment in Jakarta.

CONCLUSION

This research makes an important contribution in understanding the complex dynamics
between marketing innovation, consumer awareness, and the adoption of clean energy
technologies. By leveraging these insights, stakeholders can design more effective strategies to
accelerate the transition to a cleaner and more sustainable energy future.
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