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ARTICLE INFO ABSTRACT

Received: 18 Dec 2024 PROTON's approach to eco-innovation within the automotive industry emphasizes strategies to

enhance environmental sustainability while maintaining competitive market positioning. Driven

by environmental concerns and regulatory pressures, the demand for green technologies has led

Accepted: 28 Feb 2025 PROTON to implement initiatives such as developing hybrid and electric vehicles through
partnerships with international firms like Lotus and Geely. Despite progress, PROTON faces
challenges, including high research and development costs, limited consumer awareness, and
intense global competition. This article explores strategies to overcome these obstacles, including
increasing consumer education, expanding local R&D capabilities, optimizing production
processes, and fostering partnerships with governmental and private sector stakeholders.
Through a multi-faceted approach to eco-innovation, PROTON aims to lead in sustainable
automotive solutions, aligning with market demands and Malaysia’s broader environmental
objectives. The findings contribute to a deeper understanding of eco-innovation practices in
emerging markets, underscoring the importance of green technology for future competitiveness
and environmental stewardship.
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1. INTRODUCTION

In today’s rapidly evolving global economy, creativity and innovation are fundamental to business success and
sustainability. These elements enable organizations to remain agile, allowing them to efficiently respond to market
changes, emerging technologies, and evolving consumer demands. Creativity refers to generating new ideas, while
innovation focuses on transforming these ideas into practical, actionable solutions. Together, creativity and
innovation drive continuous improvement and help organizations achieve competitive advantages in both local and
international markets (Cheng & Hu, 2021).

Creativity and innovation are especially important in the automotive sector, an industry undergoing significant
changes due to resource scarcity, climate change, and environmental concerns that drive the need for greener and
more sustainable solutions. Governments and consumers are increasingly calling for reduced carbon emissions,
improved fuel efficiency, and the development of electric and hybrid vehicles. For automotive companies, these shifts
require a commitment to continuous innovation, not only in product development but also in manufacturing
processes and organizational strategies (Salleh & Ahmad, 2020).

PROTON Holdings Berhad, a major player in Malaysia’s automotive industry, demonstrates how a company can
strategically integrate creativity and innovation to meet growing demand. Since its inception, PROTON has aimed to
incorporate eco-innovation into its business model, focusing on minimizing environmental impact while meeting
consumer expectations for high-quality, affordable vehicles. Eco-innovation refers to a specialized type of innovation
aimed at developing products, services, or processes that contribute to environmental sustainability (Rennings,
2000). This approach aligns with broader global initiatives to reduce the automotive industry’s environmental
footprint by lowering emissions and promoting renewable energy sources (OECD, 2019). PROTON’s commitment to
eco-innovation highlights how the company responds to both market demands and regulatory pressures to prioritize
sustainable practices (Aziz & Ahmad, 2023).
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As part of its eco-innovation strategy, PROTON has formed strategic partnerships with leading international
companies such as Lotus and Geely. These partnerships have provided PROTON with access to advanced technology
and expertise, enabling the company to develop more efficient and environmentally friendly vehicles. PROTON’s
approach to creativity and eco-innovation is not only about complying with environmental regulations; it also reflects
the company’s commitment to long-term viability and its ambition to remain competitive in a global market that
increasingly values sustainability (Aziz & Ahmad, 2023). Furthermore, partnerships in the automotive industry are
recognized as critical drivers of innovation, allowing firms to share knowledge and resources to enhance technological
advancement and environmental sustainability (Schot & Steinmueller, 2018).

One of the most notable initiatives in PROTON’s eco-innovation efforts was its participation in the “Proton Green
Mobility Challenge 2012” (PGMC 2012). This initiative, launched in collaboration with the Malaysian Innovation
Agency (AIM), aimed to accelerate the development of green technology in Malaysia’s automotive sector. The
program involved various stakeholders, including private companies, government agencies, and academic
institutions, to develop eco-friendly vehicles such as electric and hybrid cars. Through this collaborative approach,
PROTON was able to leverage diverse expertise and resources, demonstrating how innovation is often driven by
cross-sector partnerships within the automotive industry (Aziz & Ahmad, 2023).

However, there are various challenges to fully integrating eco-innovation. A significant obstacle is the high research
and development (R&D) costs for green technologies such as electric and hybrid vehicles (Lundvall, Joseph,
Chaminade & Vang, 2019). Additionally, consumer adoption of eco-friendly vehicles remains relatively low, as many
potential buyers prioritize cost and performance over environmental impact. Nonetheless, these challenges also
provide PROTON with an opportunity to lead in developing sustainable transportation solutions by continuing to
invest in eco-innovation and partnerships that support its long-term goals (Aziz & Ahmad, 2023). Effectively
addressing these obstacles could position PROTON at the forefront of green technology in the automotive sector,
contributing to both environmental sustainability and economic competitiveness (Geels, 2017).

2. LITERATURE REVIEW
2.1 A Subsection Sample

Creativity and innovation are fundamental drivers of organizational success, particularly in industries characterized
by rapid technological advancements and shifting market demands. Creativity refers to the ability to generate new
and original ideas, while innovation involves implementing these ideas into practical applications that create value
for customers and businesses (Cheng & Hu, 2021). The capacity to foster both creativity and innovation is essential
for organizations to remain competitive in a constantly changing global market. Companies that cultivate a culture
of creativity tend to be more agile, enabling them to adapt to changes and introduce innovations that enhance their
market position.

In the automotive industry, innovation is essential for companies to stay competitive, especially as consumer
preferences shift towards sustainable products and stricter environmental regulations come into effect. The concept
of "creative destruction" by Schumpeter (1934) highlights the transformative power of innovation in disrupting
established industries and creating something new. This theory is highly relevant in the automotive sector, where
innovations such as electric vehicles (EVs), hybrid engines, and advanced safety technologies have revolutionized the
industry. Companies that fail to innovate risk falling behind as competitors introduce new, more efficient, and
environmentally friendly products that appeal to modern consumers (Aziz & Ahmad, 2023).

Eco-Innovation

In recent years, the growing importance of sustainability has led to the rise of eco-innovation, which focuses on
reducing environmental impact while maintaining economic viability. Eco-innovation involves developing new
products, services, or processes that minimize environmental harm, such as reducing emissions, increasing resource
efficiency, and limiting waste (Hojnik & Ruzzier, 2019). The need for eco-innovation has become particularly urgent
in industries with significant environmental footprints, such as the automotive sector. Companies in this industry
face increasing pressure to adopt environmentally friendly practices as part of their business strategies.

Eco-innovation in the automotive industry has led to the development of cleaner technologies, including hybrid and
electric vehicles, as well as greener production processes. These innovations benefit the environment and provide
companies with a competitive edge. For example, companies that adopt eco-innovative practices are better positioned
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to comply with international environmental regulations, enhance their public image, and meet the growing demand
from consumers for sustainable products (Yurdakul & Kazan, 2020). In this context, companies like PROTON have
embraced eco-innovation as a strategy to remain competitive in both local and global markets.

A key aspect of eco-innovation is the development of eco-innovative products, focusing on creating new or
significantly improved products that reduce environmental impact. In the automotive industry, product eco-
innovation is demonstrated in the development of electric and hybrid vehicles, which emit fewer pollutants than
traditional combustion engines. For instance, PROTON has shown its commitment to eco-innovative products
through its partnerships with international companies such as Lotus and Geely. These collaborations have resulted
in the development of energy-efficient models like the PROTON X70 and X50, which incorporate advanced
technology aimed at reducing fuel consumption and emissions (Aziz & Ahmad, 2023).

Process eco-innovation refers to changes in manufacturing processes that improve resource efficiency and reduce
waste. In the automotive industry, process eco-innovation can include cleaner production techniques, energy-saving
technologies, and recycling of materials and water used in manufacturing processes (Dong, 2021). PROTON has
integrated several process eco-innovations into its operations, including a water recycling system and energy-efficient
manufacturing processes. These initiatives have allowed the company to reduce its environmental impact while
lowering production costs, contributing to its overall sustainability strategy (DRB-HICOM Annual Report, 2019).

Organizational eco-innovation involves changes to company structure or business practices that can enhance
environmental performance. This type of eco-innovation is often driven by the implementation of environmental
management systems and corporate policies that promote sustainability across the organization. PROTON has
adopted organizational eco-innovation by implementing green policies that guide its business operations and align
with Malaysia’s national green technology policies (Aziz & Ahmad, 2023). These policies help ensure that PROTON's
production processes and supply chain practices enhance environmental performance, further strengthening the
company’s commitment to eco-innovation.

Eco-innovation marketing focuses on promoting eco-friendly products and services in ways that resonate with
consumers who prioritize sustainability. In the automotive industry, this can involve marketing electric and hybrid
vehicles, emphasizing their environmental benefits and the company's commitment to reducing carbon emissions
(Yurdakul & Kazan, 2020). For companies like PROTON, eco-innovation marketing has become an essential tool for
attracting environmentally conscious consumers and building brand loyalty. By highlighting the eco-friendly features
of its vehicles, PROTON can differentiate itself from competitors and strengthen its market position.

Overall, eco-innovation is not only a response to regulatory pressures but also a strategic tool for achieving long-term
sustainability and competitive advantage. Companies that successfully integrate eco-innovation into their business
models are better equipped to navigate the challenges of modern markets, which increasingly emphasize eco-friendly
characteristics in vehicles. As global environmental concerns continue to rise, the ability to innovate in ways that
reduce environmental impact while maintaining profitability has become a key factor in determining a company’s
success (Omar, 2022).

For companies in the automotive industry, eco-innovation represents a pathway to long-term growth and resilience.
Firms like PROTON have recognized the importance of eco-innovation in maintaining competitiveness in an industry
rapidly shifting towards greener technologies (Kanda, Sakao & Hjelm, 2018). By focusing on product, process,
organizational, and eco-innovation marketing, companies can not only reduce their environmental footprint but also
comply with regulatory requirements and meet the changing demands of consumers who prioritize sustainability
(Aziz & Ahmad, 2023). In doing so, they can secure their place in a market that increasingly values environmental
considerations as a critical success factor (Rennings, 2000).

3. CURRENT ISSUES

The automotive industry currently faces significant challenges as it strives to reduce its environmental impact. Global
concerns about climate change, resource depletion, and pollution have increased pressure on car manufacturers to
adopt more sustainable practices (Geels et al., 2017). Governments worldwide, including Malaysia, have
implemented policies to promote green technology, reduce carbon emissions, and encourage a shift toward
environmentally friendly transportation systems (Lane, 2021). These regulatory measures, such as emissions
standards and incentives for electric vehicle (EV) adoption, have accelerated the demand for eco-innovation in the
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automotive sector (Kanda & Hjelm, 2018). However, while these sustainability goals pose challenges, they also offer
opportunities for companies like PROTON as they navigate this period of transformation (Aziz & Ahmad, 2023).

One of the most pressing challenges facing the industry is the high research and development (R&D) costs associated
with green technology. Developing electric and hybrid vehicles requires substantial investments in advanced
technology, including battery systems, electric powertrains, and vehicle efficiency improvements (Kley et al., 2018).
Unlike conventional internal combustion engine vehicles, electric and hybrid vehicles depend on new materials and
design approaches, making them more expensive to develop and manufacture (Aziz & Ahmad, 2023). Additionally,
the infrastructure required to support electric vehicles, such as charging stations and energy storage solutions,
demands large-scale investments, which can pose financial burdens, particularly for companies with limited
resources (Sovacool, Noel, Axsen & Kempton, 2018). The combination of technological advancement costs and
infrastructure development creates a significant barrier to widespread adoption of eco-friendly vehicles (Lane, 2021).

For companies like PROTON, competing with established global players like Tesla and Toyota—who have made
substantial advancements in green vehicle technology—adds another layer of complexity. These global companies
benefit from economies of scale, extensive resources, and decades of R&D experience, giving them a considerable
head start (Lutsey & Sperling, 2012). In contrast, local manufacturers like PROTON must find ways to balance
innovation with cost management, as the initial financial outlay for eco-innovation is often prohibitively high (Aziz
& Ahmad, 2023). While the long-term benefits of green technology, such as lower operating costs and compliance
with environmental regulations, are significant, upfront costs can be daunting for companies operating in smaller or
emerging markets (Omar, 2022).

Another key issue is consumer perception and behavior toward eco-friendly vehicles. Although there is a growing
demand for environmentally friendly products due to increased environmental awareness, many consumers still
prioritize price and performance when purchasing vehicles. Electric and hybrid vehicles are often more expensive
than traditional cars due to high manufacturing costs and advancements in relative technology. As a result, many
consumers hesitate to adopt greener alternatives unless they perceive clear benefits in terms of performance,
durability, and long-term savings (Yurdakul & Kazan, 2020). This poses a challenge for manufacturers like PROTON,
which must strike a balance between producing affordable, high-performance vehicles while meeting environmental
sustainability goals.

Furthermore, the lack of infrastructure for electric vehicles remains a major obstacle in many markets, including
Malaysia. EV adoption is closely linked to the availability of charging networks and support services, without which
consumers may be reluctant to switch from traditional petrol-powered vehicles (Hall & Lutsey, 2020). Governments
and private companies must collaborate to build the necessary infrastructure, but this process can be slow and costly,
further delaying widespread EV adoption (Sovacool et al., 2018). Insufficient infrastructure not only limits EV uptake
but also hinders efforts to achieve sustainability goals within the automotive sector (Kang, Song & Zhang, 2021).

In addition, increasing consumer awareness of eco-friendly vehicles plays a crucial role in promoting their continued
use. Many potential buyers remain unaware of the long-term benefits of electric and hybrid cars, such as lower
maintenance costs, reduced fuel consumption, and smaller carbon footprints (Kang, Song & Zhang, 2021). Moreover,
concerns about vehicle battery lifespan, charging times, and the availability of charging stations may deter consumers
from transitioning to eco-friendly vehicles (Hardman et al., 2018). Overcoming these barriers requires not only
technological advancements but also efforts to educate and incentivize consumers to consider eco-friendly
alternatives when purchasing vehicles (Sovacool, Noel, Axsen & Kempton, 2019). Effective public campaigns and
incentives can help address these concerns and accelerate the transition to more sustainable transportation options.

Despite these challenges, the drive toward eco-innovation offers significant opportunities for companies like
PROTON. As regulatory frameworks continue to tighten, companies that invest in green technology early will be
better positioned to meet future environmental standards and attract the growing segment of environmentally
conscious consumers. Furthermore, advancements in technology and reductions in manufacturing costs will
eventually make electric and hybrid vehicles more accessible to the general public. For PROTON, leveraging strategic
partnerships with global automotive leaders, such as its collaboration with Geely, provides a pathway to accelerate
innovation and reduce the financial burden of green technology development (Aziz & Ahmad, 2023).

In summary, the automotive industry is undergoing a period of profound change as it responds to global
environmental challenges. While the shift toward eco-friendly vehicles presents considerable obstacles, particularly
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in terms of R&D costs and consumer acceptance, it also offers companies the opportunity to lead the development of
next-generation green technology. For PROTON and similar manufacturers, success in this new era depends on their
ability to innovate effectively while navigating the financial and market challenges associated with eco-innovation.

4. DISCUSSION

PROTON has implemented various strategies to address the challenges in eco-innovation while capitalizing on the
opportunities presented. A core component of PROTON’s approach is its collaboration with international companies
such as Lotus and Geely. In 2007, PROTON introduced its Campro hybrid engine system, developed in partnership
with Lotus. Known as EVE (Efficient, Viable, and Eco-friendly), this system utilizes the existing S4PH engine
combined with a 144V, 30kW electric motor, allowing the hybrid technology to be used across all PROTON models
without the need for a new platform (Aziz & Ahmad, 2023). This partnership has enabled PROTON to accelerate the
development of innovative technologies, such as hybrid engines and electric vehicle (EV) prototypes, by leveraging
external expertise and engineering capabilities. Collaborations with established global players have allowed PROTON
to reduce research and development (R&D) costs associated with eco-innovation, making it feasible to introduce
environmentally friendly technologies into the Malaysian market (Aziz & Ahmad, 2023). By pooling resources and
knowledge, PROTON remains competitive while continuing to invest in green technology.

The PROTON Green Mobility Challenge (PGMC 2012) serves as a prime example of the company’s commitment to
eco-innovation. This initiative, in partnership with the Malaysian Innovation Agency (AIM), aimed to accelerate the
development of eco-friendly vehicles, including electric and hybrid models. The PGMC project brought together
various stakeholders, including government bodies, private companies, and research institutions, to emphasize the
importance of cross-sector collaboration in driving technological advancement within the automotive industry
(Yurdakul & Kazan, 2020). Such partnerships not only facilitate the sharing of expertise and resources but also align
with national policies promoting environmental sustainability, positioning PROTON as a leader in green automotive
innovation.

Despite these advances, PROTON faces several obstacles in fully leveraging eco-innovation. One of the most
prominent challenges is the high cost associated with producing eco-friendly vehicles. Although PROTON has
developed prototypes for hybrid and electric vehicles, the challenge of mass-producing these models at an affordable
price remains unresolved. The costs involved in producing electric vehicles—such as battery systems and electric
powertrains—are significantly higher than those for traditional combustion engine vehicles. For PROTON, operating
in a competitive market with formidable global rivals, reducing production costs while maintaining profitability is a
critical challenge (Mustapha et al., 2023; Aziz & Ahmad, 2023).

In addition to cost, consumer education and acceptance of eco-friendly vehicles present further challenges. While
environmental awareness is growing, many consumers still hesitate to adopt green technology due to concerns about
price, performance, and the availability of support infrastructure, such as charging stations for electric vehicles. Many
potential buyers remain unaware of the long-term benefits of eco-friendly vehicles, such as reduced fuel costs and
lower maintenance expenses. Overcoming these barriers requires not only technological innovation but also a
concerted effort to educate consumers on the advantages of sustainable vehicles and address their concerns about
reliability and cost-effectiveness (Aziz & Ahmad, 2023).

In conclusion, while PROTON has made significant strides in adopting eco-innovation through strategic partnerships
and initiatives like the Proton Green Mobility Challenge (PGMC), it continues to face key challenges related to
production costs and consumer education. Successfully navigating these obstacles is essential to ensure that
PROTON remains competitive in an industry increasingly shifting towards green technology. By focusing on
affordable vehicles, expanding partnerships, and enhancing consumer outreach, PROTON can harness the growing
demand for sustainable vehicles while contributing to Malaysia's broader environmental goals.

5. RECOMMENDATION

To ensure effective implementation of eco-innovation and strengthen its position in the competitive automotive
industry, PROTON should focus on several key strategies. First, raising public awareness and educating consumers
about eco-friendly vehicles is essential. A large segment of consumers remains unaware of the long-term financial
benefits, such as reduced fuel and maintenance costs, as well as the environmental advantages of electric and hybrid
vehicles. By investing in targeted marketing campaigns, PROTON can educate consumers about the cost savings and
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sustainability impact of eco-friendly vehicles (Green, Smith & Patel, 2021). Additionally, collaboration with the
Malaysian government to offer incentives, such as tax breaks or subsidies for eco-friendly vehicle purchases, can
encourage more consumers to transition to green vehicles. These incentives can help offset the higher initial costs of
green vehicles, making them more appealing to cost-conscious buyers. Effectively educating the public and providing
financial support can be major drivers in shifting consumer behavior toward more sustainable transportation choices
(World Bank, 2019).

Moreover, PROTON should prioritize enhancing local R&D capabilities. While partnerships with international
companies like Lotus and Geely have given PROTON access to advanced technologies, reducing dependence on
foreign expertise by developing in-house capabilities is crucial (Tan, Lee & Abdullah, 2020). Investing in the local
market, particularly in green technology research, will allow the company to innovate more efficiently. By building
robust local R&D infrastructure, PROTON can develop solutions tailored to the specific needs of the Malaysian and
Southeast Asian markets (Aziz & Ahmad, 2023). This approach not only helps reduce costs but also enables the
company to respond quickly to regional market demands (Sovacool et al., 2019). Strengthening local expertise will
also contribute to broader development in Malaysia’s automotive sector and its green technology ecosystem
(Abdullah & Ismail, 2021).

Another critical aspect is improving production through cost-effective measures. A major barrier to the widespread
adoption of eco-friendly vehicles is the higher production cost. PROTON should explore ways to streamline
manufacturing processes to reduce expenses, such as integrating advanced technologies like automation, artificial
intelligence (AI), and robotics, which can significantly increase production efficiency and reduce labor costs (Miiller,
Kiel & Voigt, 2017). Additionally, sourcing local materials instead of relying on imports can help minimize expenses
and ensure supply chain stability. By focusing on cost-reduction strategies, PROTON can make green vehicles more
affordable to a larger consumer base, thus increasing market penetration (Ahmad & Yusof, 2022). These efforts will
not only reduce production costs but also help the company remain competitive in the rapidly growing green
automotive sector (Wu, Wang & Zheng, 2020).

Furthermore, expanding collaboration with both the public and private sectors is essential for the success of eco-
innovation projects. Public-private partnerships provide valuable platforms for sharing resources, expertise, and
funding. The government can offer support through grants, infrastructure development, and regulatory incentives,
while private sector partners contribute technical knowledge and capital (Wu et al., 2020). For example, partnering
with energy companies to establish a comprehensive electric vehicle (EV) charging network will help address one of
the main infrastructure challenges related to EV adoption (Tan et al., 2020; Amborashang & Seman, 2022). Similarly,
collaborations with research institutions and universities can foster innovation and accelerate the development of
new green technologies (Abdullah & Ismail, 2021). These partnerships are crucial to overcoming the financial and
technical obstacles associated with eco-innovation and ensuring the success of large-scale projects (Wu et al., 2020).

In summary, PROTON should adopt a multi-faceted and comprehensive approach to accelerate the adoption of eco-
friendly vehicles. By investing in consumer education, building local R&D capabilities, focusing on cost-effective
production, and expanding partnerships, the company can position itself as a leader in sustainable automotive
solutions. This strategy will not only help PROTON overcome current challenges but also enable the company to
leverage the growing demand for environmentally responsible transportation (Ahmad & Yusof, 2022).

6. CONCLUSION

Eco-innovation is essential for the automotive industry to achieve environmental goals while maintaining
competitiveness. PROTON has demonstrated its commitment to sustainability through various initiatives,
particularly in the development of hybrid and electric vehicles. However, challenges such as high development costs,
consumer perceptions, and global competition remain. By focusing on consumer education, investing in local R&D,
implementing cost-effective production, and maintaining ongoing collaboration with key stakeholders, PROTON can
strengthen its position as a leader in green automotive innovation and contribute to a more sustainable future.
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