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Abstract: The objective of this study is to look at how Malaysian small and medium enterprises
(SMEs) are applying eco-innovation capabilities in order to sustain their business performance.
Eco-innovation capabilities are represented in this study by five different types of practices, with
the indication of unexpected circumstances: eco-product innovation, eco-process innovation, eco-
organisational innovation, eco-marketing innovation, and eco-technology innovation. The qualitative
research approach was used in the study, and the content analysis was based on in-depth interviews
with six top-level managers/owners of Malaysian manufacturing SMEs. According to the data,
more than half of SMEs acquired eco-innovation capabilities in order to continue their business
performance and thrive in the business sector, while having to confront certain hurdles due to
unforeseen situations. According to the findings, eco-innovation capabilities encourage SMEs to
engage in waste management, recycling or reusing resources, research and development, sustainable
goods that utilize customer requests, and the use of environment management machines. Thus,
the findings of this study may aid the efforts of government agencies, policymakers, and top-tier
manufacturing SMEs in building an exceptional innovation platform on which SMEs may rely for
assistance and support in preserving their business performance in the future and beyond.

Keywords: eco-innovation capabilities; sustainability; small and medium-sized enterprise; business
performance; Malaysia

1. Introduction

Recent environmental and economic developments, as well as disease outbreaks, are
examples of risks that will have a significant impact on the globe in the next years (Kumar
and Ayedee 2021). During this contagious outbreak, most firms throughout the world
have taken steps to reduce their environmental effect while maintaining their business
performance. Yet, due to the risks that have long-term impacts and ramifications, small and
medium-sized firms (SMEs) are challenging to achieve market sustainability in terms of
environmental and business performance. Entrepreneurs should produce innovative ideas
for the survival of their operations in this sector without relying solely on government
agencies or suppliers, who have also been harmed by this circumstance. The development
of new ideas may result in expertise for SMEs’ top management since they will know what
to do with past talents in the future under unforeseen circumstances. It is critical for SMEs
to be willing to assist policymakers with their environmental legislation in order to deal
with the issues and negative consequences of the current scenario. It is a fact that SMEs
dominate the economy and contribute significantly to national income and growth rates.
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SMEs have traditionally been seen as the majority of businesses in Malaysia. The
local and global economies depend on SMEs, which contribute more than 50 percent of the
gross domestic product of Malaysia, along with other sectors and services (OECD 2021).
According to the 2021 SME Annual Report, 97.4% of all businesses established in 2021 will
be classified as SMEs. As a result of an unexpected circumstance in March 2020, the amount
of total business was slightly lower than in 2019, which was 98.5% (Zulkiffli et al. 2022).
The disease spread quickly, and Malaysian SMEs face certain challenges to overcome the
impact of the risks and sustain business performance over a long period of time.

According to NSDC (2016), the level of technology in manufacturing companies is
still classified as low-tech, inefficient, and outdated. In addition to that, because of the
uncertainty of their financial situation and their inability to pay workers as usual, SMEs
often decide to reduce the number of employees and terminate non-potential ones from
their organisation. Limited workforce capacity also has an impact on the growth rate of
economic activity in the manufacturing industry for SMEs, as they need to restrain their
production and process according to the daily production schedule. This restriction has
affected Malaysia’s growth rate year by year. Figure 1 shows the percentage growth rate of
the Malaysian manufacturing sector for the years 2019 to 2022.
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Figure 1 shows that the growth rate decreased to 2.9 percent in 2020 compared to
2019, which was before the unpredictable pandemic began. In 2021, businesses that make
personal care products, medical equipment, food and drinks, and other things that humans
need every day went back to business as usual, and the growth rate went up slightly to
3.10 percent. The contribution of SMEs was limited as they needed to go along with all of
the government’s rules, such as the movement control order (MCO). Manufacturing SMEs
were told to close their factories and stop doing business as usual because they were not
allowed to do their normal production tasks. In 2022, all sectors were given permission and
allowed to work, which contributed to the growth rate going up to 4.80 percent. Despite
the fact that SMEs are struggling to stay in business, they must develop new ideas and
strategies to remain competitive in the industry and to enhance Malaysia’s growth rate in
the future. During the current pandemic, SMEs can develop eco-innovation capabilities
in their manufacturing operations to become more competitive and improve business
performance while also reducing their environmental impact.

According to Kemp and Pearson (2007), the definition of eco-innovation is the firm’s
capabilities in developing a product, a production process, or the adoption of organisational
management that results in a reduction in environmental risk, negative impacts on the
firm’s resources, pollution, or any other relevant outcome. The development of new tech-
nologies that focus on controlling pollution, waste reduction, and sustainable environments
is also considered an aspect of eco-innovation capabilities (Kemp and Pontoglio 2011).
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This definition of eco-innovation capabilities has also been supported by the OECD (2009),
which mentioned the ability in the expansion of products, processes, marketing strate-
gies, and organisational management. The eco-innovation capabilities were also expected
to play a role in enabling businesses to continue longer in the local and global sectors.
In the previous study, eco-innovation has been highly emphasised as a crucial factor
for manufacturing businesses in achieving environmental sustainability and business
performance (Keshminder and Chandran 2017; Ch’ng et al. 2021; Ahmad and Wu 2022;
Zulkiffli et al. 2022). SMEs have been focusing on developing eco-innovation capabilities
within their businesses in order to achieve their goals and objectives. This is why de-
veloping eco-innovation capabilities is so important and has such a positive impact and
value on manufacturing SMEs. Implementing eco-innovation capabilities that prioritise
environmental sustainability increases SMEs’ chances of competing with large businesses
(Yan et al. 2022). In addition, local support, high flexibility, and exceptional resources are
the most relevant factors for SMEs to develop eco-innovation capabilities during daily
manufacturing operations (Pacheco et al. 2018).

According to Larbi-Siaw et al. (2022), eco-innovation capabilities is defined as the
development of new or existing products, processes, organisational structures, and technolo-
gies that reduce pollution and risks to the environment. SMEs may pursue eco-innovation
capabilities as a business strategy (Klewitz and Hansen 2014), aiming to improve manufac-
turer production efficiency and financial performance. Budgeting is important for SMEs
in developing their business strategies, because without proper financial management,
the business may go bankrupt and discontinue its operations. Investment in research
and development (R&D) in a company becomes a necessary activity while implementing
eco-innovation capabilities as it can improve environmental sustainability for products
manufactured in the business (Cheng et al. 2014). It also becomes a tool for reducing
gaseous carbon from the manufacturer’s activities that may pollute the surrounding area
(Gu and Wang 2018). According to observations, putting R&D into practice will win
over society, as people today are conscious of the value of using environmentally friendly
products. Customer suggestions or complaints direct SMEs to conduct R&D to meet what
society wants. Ceptureanu et al. (2020) described how working together with organisations
that care about the environment may help develop essential eco-innovation capabilities
within the businesses and may sustain corporate performance.

The application of eco-innovation capabilities is expected to improve the management
of liquid or solid waste and resource availability, as well as to reduce pollution during
daily operations (Hojnik and Ruzzier 2016a; Sun et al. 2021). The contribution of SMEs to
material recycling or reusing, as well as efficient processes, is regarded as a starting point
for eco-innovation (Sehnem et al. 2022). This practice aims to minimise the usage of raw
materials and primary energy, abandon solid or liquid waste, and improve the efficiency
of daily production (Triguero et al. 2022). Recycling waste offers the potential for profit
and reduces the amount of waste that must be handled or disposed of, thus lowering its
environmental impact. Improved operational effectiveness and long-term sustainability
can be achieved by implementing eco-innovation capabilities, which could also serve as a
crucial indicator for carrying out a strong environmental strategy (Fethi and Rahuma 2020).

Previous research has found that recycling and reusing, research and development, and
waste management are strongly related to the five dimensions of eco-innovation capabilities
(Dong et al. 2014; Peng and Liu 2016; Liao and Tsai 2019; Toha et al. 2020). These practices
are intended to guide SMEs towards a more sustainable environment and reduce pollution
during the manufacturing process. SMEs may enhance well-structured firm production,
business performance, process quality, and revenue generation for firm sustainability.
Moreno-Mondéjar (2019) mentioned that “the most successful eco-innovators are the ones
who have better performance in terms of their sales growth or profitability”. The skills
of employees in producing eco-friendly products and supplying them to consumers will
allow for an increase in sales and guide SMEs to survive in this post-pandemic era.
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Nonetheless, some manufacturing business managers were unaware of the posi-
tive outcomes of implementing eco-innovation capabilities, which can help an organisa-
tion become more environmentally responsible while improving business performance
(Fernando et al. 2019). This study was conducted since few businesses or organisations
have explored the eco-innovation capabilities of Malaysia’s industrial sectors (Toha et al.
2020). The majority of businesses are still employing inefficient methods for innovation,
which has a negative impact on business performance and creates an unsustainable envi-
ronment. Thus, the focus of this research is on how SMEs in Malaysia’s manufacturing
sector can use eco-innovation as a way to improve business performance and protect the
environment during the pandemic outbreaks. This study also highlights the following ques-
tions: “What type of eco-innovation capabilities have been adapted in the business?” and
“How are SMEs in Malaysia implementing eco-innovation capabilities within their organi-
sations to sustain their business performance?” The capabilities in adopting eco-innovation
may support manufacturing companies in overcoming the challenges of environmental or
economic changes. The development or upgrade of a firm’s operating system may help
it stay ahead in today’s competitive world. It can also foster business growth, leading to
increased market share, revenue, and customer satisfaction.

Six top-level managers/owners were interviewed to understand more about their
opinions on the subject and to share their experiences with it. Additionally, the findings
of this study will serve as a basis for recommendations to policymakers, government
agencies, stakeholders, and top-level management of manufacturing SMEs to support their
businesses by implementing eco-innovation capabilities as one of the strategies to sustain
their business performance while facing the unexpected pandemic.

The structure of this article is as follows. Section 2 reviews the literature on SMEs in
Malaysia, eco-innovation capabilities, and the use of resource-based view theory (RBV) as
well. Section 3 discusses the step-by-step procedure and methodology used to create the
content analysis. Section 4 presents the results of the analysis, a summary of the findings,
and the relevant responses of the participants. Section 5 concludes and summarises the
research and presents the study’s limitations, which serve as a foundation for future
research directions.

2. Literature Review
2.1. Small and Medium Enterprises (SMEs)

SMEs contribute significantly to global economic growth (Obi et al. 2018). According to
commercial establishment reports, 99% of economic growth is contributed by SMEs (Adan
and Hussain 2021). Along with offering support services and serving as a supplier to big
businesses, SMEs also encourage the populace to develop their entrepreneurial abilities and
help local businesses become big ones (Leonelli et al. 2019). SMEs also play a critical role
in increasing business market competitiveness and helping to increase job opportunities
while enhancing the corporate performance. This could reduce the level of unemployment
in developing countries, especially among middle-class people who struggle due to the
heightened cost of living and daily expenses. Gage (2012) reported that SMEs in the United
States serve as incubators for employment and support innovations that function well in an
economic environment. SMEs also relate to how well firms can expand into international
trade and incorporate the novelty of innovations into their business operations (Luo et al.
2016). In responding to sustainability issues during the production process, SMEs have
recognised the need to pursue green innovation (Alshebami 2023) and have also been
dedicated to defining eco-innovation, which has been broadened and even used in scientific
publications with different notions or terms such as “green”, “eco”, and “environmental
innovation” in the literature (Díaz-García et al. 2015).

Green innovation is necessary for businesses such as SMEs to achieve sustainable
development and success. The effectiveness of productivity within the firm can improve
business performance and strengthen an organisation’s business plan and strategy. Many
SMEs are devoting their internal resources, such as employees, raw materials, and financial
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resources, to implementing innovations in products, processes, organisation, and tech-
nologies (Kim and Hur 2021). However, developing innovation practices is not always
successful due to limited resources or lack of budgeting, which can cause a company to
stumble significantly and go bankrupt (Eisenmann 2021).

Therefore, previous studies have discovered a variety of practices that generate SMEs
for successful green innovation, such as R&D investment (Yu et al. 2020; Taques et al.
2021); innovation planning and knowledge management (Kesidou and Wu 2020); and
contribution with external investors (Alshebami 2023). Due to the disease outbreak and
economic changes, government initiatives and encouragement in collaborating with SMEs
make them vulnerable to surviving and remaining competitive against their competitors
in the local and global market (Safari and Saleh 2020). SMEs tend to have a simpler busi-
ness structure to ensure that innovation practices fit with the organisation’s systems and
plan. SMEs with a sharper green innovation orientation can employ the innovativeness
of product, process, organisation, marketing, and technology to reduce negative environ-
mental impacts and foster green entrepreneurship (Muangmee et al. 2021). Studies suggest
that policymakers and manufacturing SMEs can refer to a decision-making model that
may help to achieve superior environmental performances and a firm’s proactive posi-
tion (Jiang et al. 2018). Based on the above arguments, this study believes that SMEs will
efficiently deliver green innovation that aims to minimise the impacts of the production
process in the manufacturing industry as well as to increase business performance.

2.2. Eco-Innovation Capabilities

As a method of resolving environmental issues, eco-innovation capabilities have been
proven to be successful (Zhang et al. 2017; Jin et al. 2022). Innovations that generate
ecological improvements and help maintain a sustainable environment and performance
are also classified as eco-innovations. The implementation of eco-products, eco-processes,
eco-organisational, eco-marketing, and eco-technology implemented by manufacturing
businesses is also examined as part of its eco-innovation capabilities (Rennings 1998;
Hojnik et al. 2018; Nguyen and Adomako 2021). Firms are encouraged to protect the
environment from the damaging effects of their manufacturing activities due to the current
public pressure to meet consumer expectations and fulfil their desires for eco-friendly
products (Zhang and Zhu 2019).

Eco-innovation is a process that involves not only the generation of new ideas but
also the integration of existing resources able to capture the attention of customers in
terms of their needs and desires for an eco-friendly product or innovative products. The
manufacturing sector should constantly innovate their business processes, as customer
needs are constantly changing according to current trends to move toward societal and
environmental efficiency through eco-innovation (Yun and Zhao 2020). However, firms
need to have strong and competent resources to face difficulties while implementing
eco-innovation capabilities due to the high risk of an uncertain pandemic in the future.
Before undertaking any innovation project, businesses must be aware of the resources
they have available. This will help them prevent wasting any resources before, during, or
after the production process (Sund et al. 2016). Understanding a firm’s resources, such
as capital, raw materials, and both skilled and unskilled labour, is crucial to the success
of the company in the manufacturing industry since these three elements work together
to produce high-quality production and corporate human resources (Ishola 2019). When
the proper resources are supplied, overproduction and processing, and material, cost, and
time waste, can be avoided. Businesses also need to grab any opportunities and transform
them into business solutions to enhance productivity and profitability for their organisation
(Wicaksono et al. 2021). Reduced environmental effects and risks, as well as improved
internal business performance and management systems for businesses, are the goals
behind eco-innovation capabilities (Zulkiffli et al. 2022).

The manufacturing sector in Malaysia is responsible for and must take action on
30 percent of the emissions of harmful and dangerous gases (Ch’ng et al. 2021). Adam and
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Alarifi (2021) declared that a company’s strategy and the innovation practices implemented
by SMEs aim to tackle the challenges presented by any unexpected circumstances in
the near future and beyond. To increase the quality of green products, manufacturing
companies must implement eco-innovation capability in every process or product they
manufacture. These practices will aid in sales growth and profitability, allowing SMEs
to remain competitive in the market and industry sector while performing better in the
industry. In fact, business performance has a significantly positive relationship with
eco-innovation. This was proven in previous studies regarding the relationship between
business performance and eco-innovation (Cheng et al. 2014; Dong et al. 2014; Geng et al.
2021; Yin et al. 2022). Eco-product innovation, eco-process innovation, eco-organisational
innovation, eco-marketing innovation, and eco-technology innovation were classified as
the main findings of the study, as Malaysian SMEs were shown to be capable of adapting
any of the capabilities within their organisation.

Implementing eco-innovation in products may help with the eco-friendliness that
many of today’s consumers value. SMEs that have implemented eco-product innovation
can boost sales and profit margins because consumers nowadays prefer to consume eco-
friendly products. As a result of the authenticity of the manufacturing process and raw
materials, there has been an increase in the number of people recommending eco-products
(Johnstone and Tan 2015; Zhang et al. 2020). Individuals in Malaysia frequently consume
manufactured organic foods from popular brands such as Biogreen, Love Earth Organic,
and others that take sustainability and environmental awareness into consideration. It is
obvious that increasing consumer willingness to commit is necessary to boost the use of
eco-products (Wei et al. 2018). In fact, the quality of eco-products enables SMEs to become
more successful and perform better.

Innovation practices can be achieved by adapting efficient eco-product innovation
within the business firm (Maldonado-Guzmán and Garza-Reyes 2020). The manufacturing
sector needs to produce a high-quality output that is less harmful to the environment and
safe to be used by consumers. According to Yao et al. (2019), companies engaging in
eco-product innovation may regard it as an opportunity and potential source of income
for their company. For SMEs that experience financial limitations, innovation can be a
preventative solution without restricting their economic activity. The findings of eco-
product innovation revealed that firms are making extensive use of existing resources to
reduce waste and save raw materials for the next daily operation. SMEs can still innovate
environmentally friendly products as long as they have faith and confidence in the quality
of their eco-friendly offerings.

To develop eco-product innovation, eco-process innovation can support companies in
producing high-quality goods while also minimising pollution during the manufacturing
process. Process innovations are generally associated with technological changes and the
development of eco-product innovation for Malaysian SMEs. Negny et al. (2012) stated
that eco-process innovation can reduce the cost of the production process, in addition
improving the efficiency of eco-product innovation. Manufacturers have also focused on
improving eco-process innovation to ensure the optimal use of existing resources within the
organisation and minimise waste and pollution in their production processes (OECD 2018).
The results of this study described how eco-innovation is developed in relation to resource-
saving and recycling or reusing practices. The idea of recycling and reusing a product
can also be considered an eco-product or eco-process innovation (Rama et al. 2022). For
example, Apple uses recycled and also reused materials from existing products to process
new products for their brand, as well as to practice sustainability in their businesses
(Newsroom 2022). The efficiency of the process can assist SMEs in developing effective
eco-products that attract consumers’ satisfaction and awareness. This will increase the
range of purchasing power among consumers.

A great innovation will not be achieved without a brilliant team in an organisation.
A further form of eco-innovation capability is eco-organisational innovation. This eco-
innovation emphasises the roles that a company’s top-level management play in guiding
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employees’ decisions, distributing work among clients, and implementing environmen-
tal policies and guidelines to improve business performance and environmental impact.
According to Novitasari et al. (2021), to reduce environmental impacts, entrepreneurs
must participate in gathering information, provide training and education programmes to
guide their firm’s management in implementing green practices, and obtain environmental
certification. It is a company’s responsibility to build a great organisation that can achieve
production targets, financial goals, human resource goals, and marketing goals with an
eye to expanding resources and the firm’s capabilities efficiently (Abeysekara et al. 2019).
Sustainability requires action and involvement by researchers, governments, consumers,
and others to promote eco-innovation for manufacturers to remain a priority and expand
the production that minimises the environmental impacts (Tang et al. 2020).

Eco-organisational innovation refers to various ideas from owners and managers in
developing any business strategies for the firm, such as product, process, marketing, or
technology innovation, and others that may guide SMEs to meet value and advantages for
the internal and external environment (Rodriguez et al. 2021). In a responsible business, the
entire manufacturing staff must be aware of the pollution created by the manufacturer’s
processes and ensure that the liquid or solid waste from production is managed efficiently
without causing any harm to the surrounding area. According to Zulkiffli et al. (2022),
management and motivation from the owner or top level of management towards materials
and wastes must continue indefinitely until Malaysian SMEs support and enable the
development of eco-innovation capabilities within their organisations, which aims to
decrease the pollution or damage to the natural environment.

Globally, the business sector is concerned about the techniques that can lead people to
consume their products. Many business owners decide to invest more in eco-marketing
innovation in order to achieve optimal business performance and repurchase by the con-
sumer while maintaining awareness of the green environment (Katsikeas et al. 2016). The
decision making in changes to pricing strategy, product design, branding, promotion, and
packaging increases the value offered to fulfil the customer’s demand (Varadarajan 2018;
Islami et al. 2020). Marketing innovation also plays an important role in changing consumer
behaviour and raising awareness about eco-innovation. The effects of eco-marketing inno-
vation can also increase the manufacturing industry’s competitive advantage. Customers
are now more conscious about their needs and priorities for environmentally friendly goods
(Ho et al. 2021). Green product awareness is essential for Malaysian manufacturing to rise
above other manufacturing countries in terms of environmental sustainability. Hence, the
level of sustainability pursued by the manufacturing sector can help to control pollution.

Innovation activities can also be boosted by developing a new technology that can
modify and improve any eco-product or eco-process. Before proceeding with these innova-
tions, entrepreneurs must understand their company’s ability to identify the appropriate
technologies they require in order to avoid resource waste, particularly in the financial
aspect (Diaconu 2011). Malaysian SMEs are frequently disrupted when deciding to con-
tinue with their technological innovation, due to the high costs involved. However, there
are some SMEs that have accepted this kind of challenge and continue pursuing their
technological innovations. From January to December 2020, Malaysian Investment De-
velopment Authority (MIDA) received more than 900 applications for green technology
projects that were in line with sustainable development goals (MIDA 2020). The adoption
of eco-technology innovation intends to direct worker safety and health while using the
machines during the manufacturing process. This can lower the number of workplace
accidents and encourage workers to continue working and create the greatest environ-
mentally friendly products for their clients’ consumption. However, these eco-technology
innovation activities can also enhance the process of producing high-quality products and
ensure the efficiency of the manufacturing process. By concentrating on this, SMEs will be
able to pursue innovative technologies and boost their competitiveness, even in the face of
severe pandemic conditions in the future.
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2.3. Business Performance

Since unexpected circumstances such as the COVID-19 pandemic broke out, the
Malaysian government has put limits on business, letting only the most important and
essential products go on. Manufacturing SMEs have seen their business performance go
down because they cannot process the product well enough. Given how hard it is to work
from home, SMEs have to accept that they have to limit their daily productivity in the
factories. According to Caputo et al. (2019), business performance can be evaluated by
accessing the application of financial measurement such as sales growth and net profit
margin. To maintain business performance, SMEs may be able to increase profitability
and sell their products more effectively by fostering, directly or indirectly, their resource
capabilities towards eco-innovation. This point of view was supported by Mouzas and
Bauer (2022) and delivered in a similar way in terms of increasing opportunities to make
more profit to ease worries about long-term business growth. Business performance will be
achieved with the support of the employees who work in market orientation and monitor
businesses for environmental changes and consumer needs.

Therefore, in order to maximise profits, firms need to ensure the productivity of eco-
product and eco-process innovation while simultaneously increasing customer satisfaction.
In order to keep the business performance in good condition, environmental, economic,
and social factors are considered. These three factors enable businesses to monitor their
internal and external resources, allowing them to further their firm’s sustainable planning
(Bacinello et al. 2021). The stakeholders of all companies have a significant responsibility
to fulfill in guaranteeing the long-term survival of businesses in manufacturing and other
industries during the post-pandemic period. Suroso et al. (2017) described how knowledge
and information are important to maintaining operations and assisting manufacturing firms
in allocating resources effectively while maintaining performance. Every firm, particularly
those in the manufacturing industry, should prioritise sustainability since it can help
businesses succeed over the long term while also minimising their negative effects on the
environment during the production process.

In fact, a lot of manufacturing firms have used eco-innovation approaches to main-
tain their business performance while also protecting the surrounding ecology. Previous
research indicates that eco-innovation capabilities have a strong link to both environmental
sustainability and better business performance (Fernando et al. 2019; Ch’ng et al. 2021).
There is also a study showing how important it is to evaluate business performance during
the pandemic (Oladimeji et al. 2020). This can help businesses stay open longer during
this time. Besides keeping an eye on how a manufacturing business process is going, firms
need to take action as well as sustain environmental conditions.

2.4. Resource-Based View (RBV) Theory

This study thinks that the RBV can help companies understand how their competitive
competencies can help them stay ahead of the competition and keep their business per-
formance high over time. A previous study says that the RBV figures out and focuses on
the best way for a company to manage its resources in order to build long-term competi-
tive advantages and capabilities (Wernerfelt 1984). To develop and expand their unique
resources, products, or services, manufacturing businesses need to have great ideas, since
doing so can get the attention of the local and global market (Pace 2016). In this study,
the RBV theory was applied to analyse how manufacturing SMEs in Malaysia sustain
their business performance and competitiveness. RBV also assists SMEs to gain more
sustainable competitive advantages along with a better understanding of the firm’s man-
agement, which allows them to stay in the market for a longer period of time, especially
during unceremonious outbreaks. For the purpose of this research, RBV theory will assist
SMEs’ performance as a measurement for the companies to explore more in their ability
to have better business performance than their competitors. The commitment among the
top management can have a bearing on the development of any changes that can assist the
organisation in building up their abilities to comply with environmental regulations and
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provide the necessary financial resources to enable firms to apply any innovative activity
in their businesses.

In addition to that, according to Barney (1991), competitive advantage in terms of RBV
can be measured through a firm’s capabilities, which are enhanced by valuable resources
such as skills, knowledge, assets, and expertise. Barney also stated that a company that
meets the criteria of uniqueness, rarity, value, and non-substitutability can maintain long-
term competitiveness. Employing RBV during this unpredictable phenomenon can help
businesses find better and more appropriate resources to put new business practices into
place. Manufacturing businesses, such as SMEs, must look for a chance or find a way
to turn the problems caused by this unplanned pandemic into opportunities if it wants
to keep its business performance up and stay competitive. SMEs can find out about all
of the resource recognition capabilities before putting eco-innovation capabilities in their
businesses. Moreover, SMEs must secure all the capable and qualified resources available
within the organisation in order to increase their competence. The study of eco-innovation
capabilities was supported by the RBV of the previous study, which had a significant
positive result that eco-innovation can assist organisations to achieve business performance
(Portillo-Tarragona et al. 2018; Zulkiffli et al. 2022). This study can be accomplished with
the assistance of the RBV and all of the factors of eco-innovation capabilities that lead to
sustainable business performance among Malaysian manufacturing SMEs.

3. Results

As mentioned above, the data for this study are based on online interviews with
six top-level managers of manufacturing SMEs in Malaysia. They were the participants
who responded to the study inquiry presented on the topic. This study divided the
content analysis into five major themes. The first theme examined the implementation of
eco-product innovation. The second theme analysed the implementation of eco-process
innovation, while the third theme analysed the implementation of eco-organisational
innovation. The fourth theme considered the implementation of eco-marketing innovation,
and the last one was the analysis of the implementation of eco-technology innovation.

3.1. The Implementation of Eco-Product Innovation

The participants spoke about how the eco-product innovation was implemented
because they wanted to fulfil customers’ needs and wants. Innovation in green products
was conducted almost every day, as it has become one of the main parts of their operations.
Customers today are more loyal to products that are friendly to them and safe to use.
Superior and unique products may help companies to retain their market position and
profitability. They also help SMEs implement innovations in their products that reduce
pollution to the environment. Two of the participants stated:

“Our cake decoration powder is made from recycled cookies that have been unsold and
crushed. We implement existing materials to avoid any waste of our main product, and
all of our ingredients are made with natural materials that do not pollute the surrounding
areas”. (P1)

One strategy used by the company to produce new products for their line of business
is to base these products upon an already manufactured product. This will contribute to
reducing the level of waste during the production process. Environmental laws also place
responsibility and skills on the managers to comply with environmental performance while
having new products in the manufacturing businesses.

“Our firm is open to the people who did not want any of their old mattresses and sold
them to us. We buy the old mattress and recycle it to make a new one. That is one of our
specialties because we have a unique strategy to innovate from a rotten product to a new
product”. (P4)

The above responses suggest that SMEs used existing materials to produce their new
product. Participants further explained about the practices that they developed to produce
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the new product within their organisation. The current finding was supported by the
previous literature that found that recycling practices are also classified as eco-innovations
that can benefit the manufacturing sector’s success (Fernando et al. 2021). For these two
participants, implementing innovation with the new resources would increase the cost,
affecting the financial situation and budget, especially during this kind of pandemic. They
thus decided to apply their existing resources to develop new products for their firm.

As the coronavirus continued to spread across Malaysia, SMEs took steps to ensure
that they are well prepared to deal with the situation. For this reason, managers have
played a critical role in inclusive decision making when developing innovations for their
existing resources to produce a new product to gain sales growth and increase their busi-
ness performance. The innovation of products has received a lot of attention from SMEs
all around the globe, including Malaysia, as they believe that by adopting these innova-
tion activities, they will be able to maintain their company’s performance and prevent
bankruptcy (Kristinae et al. 2020). As the coronavirus continued to spread across Malaysia,
SMEs took steps to ensure that they are well prepared to deal with the situation. For this
reason, managers have played a critical role in inclusive decision making when developing
innovations for their existing resources to produce a new product to gain sales growth and
increase their business performance. The innovation of products has received a lot of atten-
tion from SMEs all around the globe, including Malaysia, as they believe that by adopting
these innovation activities, they will be able to maintain their company’s performance and
prevent bankruptcy.

3.2. The Implementation of Eco-Process Innovation

Feedback from the participants showed that they were more responsible in their
production process, especially in terms of the green concept. In every progress step
that they made, they utilised strategic and effective eco-process innovation to gain more
environmental benefits in the future. With the occurrence of the unexpected pandemic, they
decided to make some changes in their production process to meet the wants and needs of
their customers as well as to increase the index of sustainability of the internal and external
environment and surrounding area. All of these processes and innovative activities have
enabled companies to contribute towards reducing environmental risk and other negative
impacts of their resources (Triguero et al. 2022). It is also to maximise resource efficiency so
that SMEs can contribute more to eco-innovation and generate more value and benefits for
their businesses over a longer period of time.

The findings of this study include how SMEs have implemented eco-process innova-
tion in their products through recycling, reuse, and remanufacturing. Because they manage
the activity very efficiently and effectively, this process innovation can literally prevent
liquid or solid waste and energy leakage. Here are some explanations from two of the
participants:

“Our process is we recycled our existing product to produce another product such as
cooking power or cake powder. This is because we did not want to commit to another new
raw material as it would increase our production costs”. (P1)

The implementation of waste recycling is regarded as an eco-process innovation. Firms
can maximise resource efficiency by utilising their limited resources. Recycling practices
can promote firms’ ability to manage sustainable production processes, introduce green
products, and raise awareness about them.

“There are several steps to take when producing a new mattress or piece of furniture.
So, we decided to accept the rotten product so that we could recycle it, and that is the
reason for the changes to our production process. The level of our solid waste can be
prevented”. (P4)

Based on the interview data, these two participants agreed that recycling or reman-
ufacturing products had influenced eco-process innovation. The strategy formulated by
the SMEs involved in this study can be viewed as a strategy to create a relationship with
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eco-innovation that will be worthwhile for business and economic growth (Peyravi and
Jakubavičius 2022). These participants are dedicated to improving sustainability in the
target areas through their activities. By establishing recycling and reuse practices within
their organisation and engaging in research and development (R&D) activity, they put
eco-process innovation into operation. Budgeting for R&D and manufacturing operations
investments places a strong emphasis on attaining cost effectiveness while achieving com-
munity and customer objectives for environmental sustainability. Their responses provide
a summary of these findings:

“Regarding the process, we actually invested more in R&D regarding our product to
ensure that it was eco-friendly for our customers to use. It would seem that, like our
customers from the medical institute, it is our responsibility to develop research toward
our product to improve its effectiveness”. (P2)

“We received numerous complaints and suggestions about our product from our cus-
tomers due to the COVID-19 pandemic. So, we decided to do some research on our
ingredients because we want to develop and add anti-bacterial ingredients to our main
product”. (P3)

According to one participant, their company conducted responsible research and
development of their product to ensure it would have advantages and value for the
company as well as other external and internal consumers. The founders decided to
implement changes and innovations to their process as they wanted to maintain production
performance, as well as the quality of their products. Process innovation is literally a critical
aspect for them, and it has a significant impact on their manufacturing activities. During
this pandemic, the goal of process innovation is to provide a competitive advantage to
the firm so that it can produce as many end goods as the market requires and desires.
Process innovation has a positive effect on the firm’s economic performance, as proved by
Geng et al. (2021), that integrating traditional green techniques with process innovations
plays an essential role in the economic and environmental performance of SMEs.

3.3. The Implementation of Eco-Organisational Innovation

Entrepreneurs all over the world are currently under pressure as a result of the
unexpected circumstance pandemic. Therefore, a strong relationship between first-level
management, middle-level management, and lower-level management is very important in
discussions about business strategy and the sustainability of impacts on the environment
caused by daily production operations. The participants in this study stated that they had
a favourable relationship with all of their employees, because they practiced good manners
such as tolerance, communication, and cooperation. Entrepreneurs’ business knowledge is
critical to the rise in eco-organisational innovation outcomes that are associated with eco-
innovation within their company. A good eco-organisation’s management and innovation
activities will be modified to achieve environmental goals (Pacheco et al. 2016).

“The idea of implementing recycling practises in our organisation comes from myself,
the founder of this company. It is my responsibility to ensure that these practises are
successful, as well as our ideas for any other innovation activity in the future”. (P1)

Long-term environmental responsibility is essential for future generations, as is the
continuous reduction of environmental impacts from production. The implementation of a
green organisational helps SMEs contribute to superior environmental performances and
obtain the benefits of unusual profits from the investment from the external linkages.

“As the company’s leader, I make motivation a top priority and share it with all of my
employees to ensure that green environments and sustainability plan can be achieved. We
discussed in our weekly meeting the status and techniques for handling our raw materials,
liquid and solid waste, and any other harmful materials in our firm”. (P2)

“A great organisational chart that constantly reminds us of the importance of sustainabil-
ity in every operation. It is critical to ensuring that our organisation is always on the
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right track in planning when it comes to protecting the environment while manufacturing
products”. (P3)

Guidance and direction can aid in better company management in terms of the work-
ing environment, leadership, and staff functions, all of which contributed to the increased
efficiency of environmental management plans.

“Managers always closely supervise our employees as they handle and manage solid
waste. This is to ensure that our waste is located in one specific place. We used this
technique because unmanaged waste can be found anywhere in our area and will harm
everyone in our firm”. (P4)

As shown above, organisational gestures have an important role in ensuring that the
employees are able to contribute to developing eco-innovation very effectively for the firm.
Top management has the responsibility to balance and recover the organisational functions
that are affected by the pandemic to ensure normal operations can resume. The participants
said that a meeting was held once a week and once a month with the staff to verify that
all the production processes were running well and to ensure that there was awareness
regarding the preservation of the environment without polluting it. Top-level management
guidelines and instructions are critical in fostering and assuring eco-organisational inno-
vation in manufacturing enterprises, in order to ensure that a manufacturer’s operations
remain focused on environmental sustainability (Janahi et al. 2021).

3.4. The Implementation of Eco-Marketing Innovation

Eco-marketing innovation has received a lot of attention and interest from SMEs for
the purpose of sustaining their business activities. Feedback from the participants revealed
that innovation in a product had a significant relationship with marketing innovation,
as they needed to promote their new green product as well as attract their existing and
new customers. The interviewees also explained that they used social media and word-
of-mouth as a marketing tool to reduce their expenses and attract more interest from their
customers. Biscione et al. (2021) noted that companies should place a greater emphasis on
green marketing strategies to improve commercial performance and create a positive brand
image. The following were the participants’ explanations of the specific topic:

“We do have our own brand name for our product. For the packaging, we also used
natural materials, such as boxes and paper bags. We use as little plastic as possible in our
packaging”. (P1)

“Implementing digital marketing is our tool for promoting our product. We also have our
own brand name, and we make some changes to our packaging to enhance its sustainability
towards nature and the environment. We only use boxes that can be recycled after being
used”. (P2)

The contribution from external networking, such as customers, suppliers, investors,
and others, can enhance further support towards brand identity stability and a strong
corporate image in the future and beyond.

“The power of word-of-mouth is our main strategy for marketing. Actually, we put the
green label and anti-bacterial label on our core product after implementing innovative
practices”. (P3)

The effectiveness of pro-environmental products has been demonstrated. It improves
consumer valuation of sustainable products, with the potential to increase consumer
preferences for green labels.

“Our coverage was limited, so our promotion relied on word-of-mouth from our customers.
Most of our customers are pleased with our pricing range because it is still competitively
priced in the furniture industry”. (P4)
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“We have made every effort to keep our pricing as low as possible for our clients. The
product design will also be considered as the main reason for us to decide the price for our
product”. (P5)

Manufacturing SMEs use eco-marketing strategies to attract more clients to invest in
green products in order to achieve a good market position. Due to the movement control
order, social media was the best way that they could use it to engage with the customers
and initiate word-of-mouth information sharing between them. This platform was em-
ployed to create product awareness which can create demand in the market. According to
Wursan et al. (2021), word-of-mouth has a positive impact on green product purchasing
decisions and strongly influences business performance. Marketing plays an important
role in changing customer perceptions towards green products in the marketplace. The
changes in pricing strategy, product design, promotion, and packaging realigned the values
offered to fulfil the customers’ altered demands during the pandemic crisis.

3.5. The Implementation of Eco-Technology Innovation

Technology has a strong connection to an organisation’s business performance, along
with the innovativeness of the product and the procedures used by SMEs. The participants
claimed that they used new technology in their production process to streamline processes
and finish products on time (Hojnik and Ruzzier 2016b). Despite the expense, they chose
to pursue new technology as an investment in their organisation because they thought
it would provide them with greater advantages and values. Employee safety is also one
of the reasons why they implemented eco-technology innovation within the organisation.
Additionally, technology innovation is the ideal option for businesses to meet prospect
wants, and they can do this by creating green products that are capable of attracting
more attention from consumers in the modern market. In pursuit of sustainability, eco-
technology innovation also results in a decrease in environmental pollutants (Sanni 2018;
Zhang et al. 2021).

“We made extra investments in technological innovation because the machine had to
manufacture a variety of bottles, adhere to all chemical regulations established by the
Malaysian Minister of Health, and guarantee the safety of our clients, including hospital
users. All the safety guidelines for chemicals had to be followed”. (P2)

Firms that commit to investing in technology innovation must ensure that all laws
and other requirements are met efficiently. They should also maximise resource efficiency
and direct manufacturing businesses towards material-saving plans.

“We were able to purchase some unique and modern equipment to make sure our employees
could operate them safely and continue creating high-quality goods. Without raising
utility expenses, our new machines used lower voltage levels”. (P4)

“The machine in which we invest is more time-sensitive, and our production level is
increasing at the same time. We can process and bulk our product more than usual to
meet the demands of our customers”. (P6)

These three participants agreed that before they adapted a new technology within their
organisation, they needed to consider their resources before implementing any innovation
activities. They also said that budget and cost were very important considerations before
carrying out any activities, including innovation in green technology. According to the
participants, companies could still adopt innovation projects during the pandemic, as
they converted these challenges into an opportunity for them to grab. Advancement in
technology ensures that they can compete with other SMEs all over the world. Azmi
et al. (2017) noted that the top management of the organisation must understand green
innovation to guarantee that innovation activities are well delivered by the staff. In addition
to that, green technology can lead to innovation capabilities within the organisation and
generate opportunities to enter new markets. These benefits ensure that SMEs can avoid



Adm. Sci. 2023, 13, 113 14 of 24

bankruptcy and survive in the business industry, as well as compete with other small,
medium, and large-sized businesses.

However, two participants in this study (P5 and P6) implemented one of the five
eco-innovation capabilities in their businesses. Since their businesses are in the textile
industry, they cannot easily employ eco-product innovation, eco-process innovation, and
eco-organisational innovation like other businesses. The main reason for their businesses’
suitability is their limited ability to incorporate these eco-innovation capabilities into their
operations. Their businesses depend on the customer’s demand, and thus their sales. The
following explanations are from the participants:

“We cannot easily employ eco-innovation practices due to our product. Our product is
an exclusive batik, which we designed one and only for our customer. What can we do for
our product innovation? A beg? A shoe? Are you sure you will buy it? We already know
that a minority of Malaysian people love to wear batik shoes or beg. So, we stick to one
product, which is “Baju Kurung Batik”. This is why we cannot adapt eco-innovation like
a product or process like others”. (P5)

“I think my company should not invest more in eco-innovation. It is because we just sew
a bulk of clothes and any other fabric materials and make them exactly as our customers’
demand. My company was not suitable for implementation because it is simply a clothing
factory. We did not use any chemical materials or any harmful resources in our production
process”. (P6)

Based on these explanations, the researcher can conclude that not every type of
business can employ the five drivers of eco-innovation capabilities in their business. They
are aware of the importance of and their responsibility towards environmental sustainability,
and they believe and guarantee that their businesses do not cause any pollution to the
environment. Another reason may be that they did not want to risk their business, which
may lead to financial loss since their product depends on the demand and purchasing power
of their customers. Thus, it is impossible for them to implement eco-innovation capabilities
like another business. They believe that their existing product will help them survive in
this current marketplace and compete successfully with another industry sector. Regarding
their business performance, they stated that the only thing they focused on was survival
during the COVID-19 pandemic. They still want to improve their business performance,
but the survival of their business is more important than everything. However, SMEs’
dedication to environmental sustainability meant they did not just forget about it or let it
fade away. They still manage to follow and commit to government regulation to continue
their daily operations in the industry over the long term.

4. Materials and Methods
Data Collection

This study was conducted using a qualitative research approach through online
interviews to learn more about how manufacturing SMEs in Malaysia implement eco-
innovation capabilities to sustain their business performance. All of the interviews took
place in 2021, when Malaysia was under the movement control order (MCO) due to the
coronavirus disease (COVID-19), and the researcher could not meet in person with the
participants for the interview sessions. Rahman (2017) says that the qualitative method is
much better than the quantitative method for obtaining specific information and a thorough
understanding of the topic. The qualitative research not only helps researchers focus on the
experiences and ideas of the participants but also makes it possible to reveal detailed data
in its natural setting.

To be qualified for the research, the manufacturing SMEs must be classified as small
and medium-sized enterprises, as defined by the Malaysian National Entrepreneur and
SME Development Council’s criteria, be registered as a manufacturing organisation in the
2019 Federation of Malaysian Manufacturers (FMM) Directory, and employ between 5
and 200 employees. The researcher may justify the sort of business production produced
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by the SMEs through the use of the FMM Directory book, and it immediately assists in
identifying the businesses that have developed eco-innovation capabilities within their
organisations. The selection of Malaysian SMEs as participants is necessary to ensure that
important aspects of the research question are represented.

The confirmation of implementing eco-innovation was made by the researcher during
the phone call or via email to the manufacturing businesses. After the confirmation process,
the researcher emailed the participants an invitation letter to schedule the interview session.
The interview session was conducted in Malay and English based on the participant’s
preference. The interview took approximately 45 to 90 min. Interviews were recorded
with the consent of all participants. All of the transcripts were translated from Malay to
English. Next, the transcripts were reviewed by reading them multiple times to identify
the potential themes and understand the key words from the quotes described by the
participants. Coding frames were created, and the themes were named according to the
research question. The data involve coding that allows the researcher to identify the themes,
and it continues until saturation is reached. The researcher has used content analysis to
draw validity inferences from the responses of the participants in order to investigate the
eco-innovation capabilities of their firms in sustaining the businesses performance.

All the participants involved in this study met these requirements. The demographic
backgrounds of the participants and the business natures of the SMEs are shown in Table 1.

Table 1. Profile of participants from SMEs in the study.

Participant Position Number of
Employees

Size of the
Firm Production Post-Pandemic

Business

P1 Owner 5 Small Food and Beverage Operable
P2 Owner 150 Medium Medical and Care Operable

P3 Owner 40 Small Toiletries and Cosmetics
Product Operable

P4 Sales & Shipment Manager 200 Medium Furniture Operable
P5 Owner 30 Medium Textile and Clothes Operable
P6 Owner 12 Small Textile and Clothes Operable

The data were gathered from the participants, who shared their experiences about their
respective companies. The participants were Chinese (P4) and Malay (P1, P2, P3, P5, and
P6). Among these six participants, three were from small enterprises and three were from
medium-sized enterprises. A small-sized enterprise consists of 5 or more employees, but
not more than 75; meanwhile, a medium-sized enterprise consists of 75 or more employees,
but not more than 200.

The findings of this study are based on the interviews of all participants (Participant
1, 2, 3, 4, 5, and 6). The participants provided their feedback based on their perceptions,
experiences, and knowledge of their organisations and businesses. This study examined
how the participants implemented eco-innovation capabilities within their organisations
in order to sustain their business performance. However, two of the participants were
not willing to implement the five eco-innovation capabilities due to the suitability of their
businesses as well as the demand for their businesses. These two participants only imple-
mented eco-marketing innovation instead of eco-product, eco-process, eco-organisational,
and eco-technology due to low business management such as financial, resource, and
product development. The explanations of these two participants will be discussed further
in the Results section.

The participants also shared experiences and the impact of COVID-19 on their busi-
nesses. This study also shows that despite the SMEs facing this pandemic situation, they
can still survive in the business industry. The interviewees stated that their companies
encountered some negative effects stemming from this situation; however, they also tried to
convert these issues into an opportunity for them to compete with others during this pan-
demic. They also stated that their companies were operational during the post-pandemic
phase due to the manufacturing of existing and new products. These decisions can help
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SMEs raise their corporate performance, margin profit, and avoid bankruptcy or perma-
nent closure.

The researchers can conclude from the interview session that not all of the participants
were suitable for applying the five elements of eco-innovation capabilities in their business
practices. Following the adoption of eco-innovation capabilities within their firm, SMEs in
Malaysia consider all the options, including whether it will give them benefits, values, and
profits or put them at risk of loss and bankruptcy.

5. Discussion

This study highlights how manufacturing SMEs in Malaysia implement eco-innovation
capabilities to sustain the business performance. This study found there are five eco-
innovation capabilities. The following section details results gained from each of the find-
ings of eco-innovation capabilities such as eco-product innovation, eco-process innovation,
eco-organisational innovation, eco-marketing innovation, and eco-technology innovation.
The study’s findings clearly show that all of the eco-innovation capabilities have influenced
SMEs to meet a higher level of environmental sustainability and enhance the corporate
performance. The conceptual model developed on the basis of our findings would greatly
assist the researchers with the data analysis. Figure 2 represents the conclusion.
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To begin with, the implementation of eco-products can increase the effectiveness of a
firm’s resources (Ceptureanu et al. 2020). Product lifecycle management is used by SMEs to
improve new products, which contributes to environmental and sustainable effectiveness.
SMEs gather expertise to exploit the existing resources that are associated with the current
state of their businesses. However, SMEs must also constantly monitor their existing
resources in order to improve their efficiency and secure them for future use. Sustainable
eco-product innovation is highly important for SMEs’ business success. It will allow them
to compete with others in the same industry and may help establish a strong competitive
position in an existing market (Jiang et al. 2018).
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The eco-innovation process depicted during the manufacturing production process
aims to reduce environmental impacts while maintaining sustainability. SMEs in Malaysia
tend to invest more in R&D to an effective production process that can minimise production
costs. It also promotes recycling as well as reusing materials, which enables firms to benefit
from their eco-innovation strategies (Jiang et al. 2018). The development of eco-process
innovation practices represents a method of reducing resource consumption and controlling
solid or liquid waste generated during the manufacturing process (Rossiter and Smith 2018).
The replacement of inefficient materials and equipment may be enhanced by this process
innovation, serving as a guide for SMEs seeking to increase production effectiveness.

Determining decision-making organisational practices, management, planning, and
procedures with a focus on the environment has been focused on improving the production
processes. Such capabilities enable SMEs to gain economic benefits and their contributions
to long-term success in exploring the total quality of their sustainability environmental
management plan (Siva et al. 2016). Other operational support activities, such as employee
training, employee engagement, and green human resources, can prevent the risk of poor
management in the daily administration of a firm (Oželienė 2018). Depending on the
capability and accessibility of the organisation, SMEs could periodically update their
environmental planning and management. This will ensure continuous awareness and
contribution towards environmental targets, aligned with common laws and policy.

Moreover, management strategies for dealing with stakeholders, investors, clients,
and others must be taken into consideration. Face-to-face product advertising is necessary,
and online platforms must develop to capture consumers from numerous locations. Future
investment is attracted by marketing strategies that promote a manufacturing company’s
eco-innovation, such as green packaging, pricing, and eco-labelling. SMEs may be able
to increase their revenue while retaining long-term customers. Close relationships with
customers need to be maintained to develop new ideas for eco-innovation based on their
suggestions, complaints, and sharing of information.

Future cost and time reductions may result from increased SME spending on eco-
technology innovation. Green technology adoption can improve the sense of security
at workplaces for staff members and direct them to reduce spending on waste, energy
consumption, and production time. This practice immediately assists in the development
of eco-innovation capabilities with the goal of utilising green technology to both allocate
economic growth and preserve the environment during manufacturing. For example,
SMEs are responsible for changing a risky, high-voltage machine to a safer one to avoid an
accident happening to the employees. Low levels of voltage can save the environment and
reduce gas emissions that may be dangerous to people around them.

There are several positive and negative findings about the eco-innovation capabilities
of various types of firms in different industries and sectors. This study focused on how
SMEs in Malaysia implement eco-innovation capabilities through product, process, market-
ing, organisational, and technological means. The adaptation of eco-innovation capabilities
is intended to maximise environmental sustainability during the production process as
well as increase the business performance of manufacturing firms.

This study shows that eco-marketing innovation is widely applicable to the manu-
facturing firm in Malaysia, which involves product promotion, pricing, green packaging,
and green labelling. These capabilities positively increase the revenue of the firm and the
awareness of the consumer towards green products and sustainable environmental issues.
SMEs not only generate benefits in terms of profit, but they can also save limited resources
for the needs of future generations, thereby contributing to sustainability. For requirements
in terms of money, time, and effort, a firm’s eco-innovation capabilities depend on its ability
to apply it. Eco-innovation capabilities have their own positive impact on businesses and
will be achieved with well-structured firm management and plans.

On the other hand, eco-innovation is practically applicable, especially to the chemical
industry, which is directly allied with toxic materials, recycling waste, and renewable energy
(Toha et al. 2020). There are also wide applications of eco-innovation in the production
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of food processing, plastic production, pharmaceuticals, beauty and care products, and
others. Useful ideas for applying eco-innovation capabilities guide and help SMEs to
become proactive and boost their competitiveness in the marketplace. Additionally, since
this study demonstrates how eco-innovation is implemented among manufacturing firm in
Malaysia, policymakers and top-level manufacturing management can create and establish
their environmental legislation and rules.

6. Conclusions
6.1. Summary of the Study

Based on the participants’ feedback, SMEs are aware of their capabilities to implement
eco-innovation in their businesses in order to sustain their business performance. SMEs can
also continue adapting their innovations to compete against their competitors by fulfilling
the needs and wants of their customers. As indicated by the quantity of eco-product
purchases, customer satisfaction may serve as a guide for SMEs, helping them to increase
their profit margins and achieve high levels of business performance. The contribution
of a product’s productivity with the help of stable eco-technology innovation supports
manufacturing SMEs to continue their businesses.

The findings of the study showed that most of the participants were able to pursue eco-
marketing innovation. Other eco-innovation components, such as eco-product innovation,
eco-process innovation, eco-organisational innovation, and eco-technology innovation,
were implemented by SMEs with strong resources, such as financial, employees, and
facilities, because adapting them was extremely costly and high on the budget. This
research’s purpose was to determine how the manufacturing SMEs in Malaysia implement
eco-innovation capabilities to sustain their business performance. These five eco-innovation
capabilities have a unique relationship in that they rely on one another in order to sustain
SMEs’ business performance (Ch’ng et al. 2021).

Furthermore, eco-innovation capabilities are regularly carried out by SMEs since it
allows them to obtain financial support for successful eco-product innovation activities.
Apart from the participants’ feedback, manufacturing SMEs implement innovations within
their businesses to avoid losing their existing customers as well as to achieve greater
business growth within their organisation (Hojnik et al. 2018; Ceptureanu et al. 2020;
Guzmán and Rodríguez 2021; Nguyen and Adomako 2021). The impact of COVID-19 has
motivated the participants to rethink their core abilities and seek out new opportunities for
adapting innovation activities.

6.2. Contribution and Implications

The study’s contribution was through measuring the firm’s resources in manufac-
turing SMEs in Malaysia. Additionally, the study also attained the firm’s resources for
developing eco-innovation capabilities to sustain business performance. The current study
enhances knowledge and understanding regarding the implementation of eco-innovation
capabilities as a mediator towards business performance in Malaysian manufacturing firms.
The resource-based view (RBV) theory was strongly supported in terms of leveraging a
firm’s resources to implement eco-innovation capabilities, and it may lead to SMEs gaining
a competitive advantage for improved business performance. In addition to that, the cur-
rent study’s result expanded the knowledge of RBV theory to conclude that the relationship
between the mediation roles of eco-innovation capabilities to sustain business performance
among manufacturing SMEs in Malaysia. The findings and analysis of the study are used
to explain the relationship between eco-innovation capabilities and business performance,
which is appropriate to discuss due to the survival of SMEs in uncertain times, especially
during disease outbreaks. Hence, very limited studies apply the same literature to manu-
facturing businesses, and this is not surprising because previous research was conducted in
different aspects of business performance around the world (Fernando et al. 2019). How-
ever, the focus of this study was on the manufacturing sector’s declining contribution to
the country’s growth rate.
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The impact of eco-innovation capabilities in the manufacturing sector, particularly in
Malaysian manufacturing SMEs, was demonstrated in this study. The implementation of
eco-innovation capabilities can assist SMEs in improving business performance. Further-
more, the findings and analysis of this study made practical contributions to the mentioned
topic. First, the study found that more awareness concerning eco-innovation capabilities in
manufacturing SMEs is required. The awareness campaign will help SMEs understand a
useful resource for decision making regarding their firm’s strategies for implementing and
enforcing environmental protection and social development. Knowledge and information
regarding eco-innovation capabilities are a must to ensure SMEs can assist the firm in im-
proving other sustainable initiatives without wasting any of the firm’s assets or resources.
It is also one way to ensure SMEs sustain their business performance, particularly in the
face of unpredictable pandemics in the future.

According to earlier studies, business performance is measured based on its employ-
ees’ high level of thinking, skills, and knowledge regarding upcoming business activities in
order to secure the firm’s survival during the unpredicted pandemic. The management
of an intellectual firm can help to improve the resolutions and decisions made by manu-
facturing SMEs in order to improve their position in the industry. At the same time, the
implementation of eco-innovation capabilities among SMEs in Malaysia will serve future
researchers, government agencies, and industrial practitioners in taking further actions
regarding the development of innovative practices while enhancing environmental sus-
tainability. This research demonstrated the significant technique enhancement of business
performance, notably in the recycling of existing materials, research and development,
product design, environmental planning, and others.

Thus, this study provides an extensive number of applications for businesses, as well
as the local and global manufacturing sectors, in supporting eco-innovation capabilities
in the industry. Since the SMEs are currently active in their daily business operations,
they could collaborate with local government institutions such as public universities to
handle R&D activities in order to fulfil their commitment to eco-product innovation. A
win-win situation for both entities would emerge from this collaboration. For SMEs,
this could increase product productivity efficiency and allow them to maintain a better
relationship with the same operators in the future product development or operational
years. These methods are necessary for SMEs to strengthen their eco-product, eco-process,
eco-organisational, eco-marketing, and eco-technology in order to sustain their business
performance, especially during future pandemics.

Finally, policymakers who want to explore more about eco-innovation capabilities
may go above and beyond what they have to do to support and assist (SMEs) to make sure
they do not lose their guidance on the way to achieve business success. The goal of the
efforts is to build a strong innovation platform that helps SMEs in the manufacturing sector
improve their business performance after unpredictable circumstances such as environ-
mental changes, economic changes, and disease outbreaks in the future. Regarding this, the
researcher believes that the government should provide backbone support for marketing,
technology assessment, and all business requirements for SMEs that priorities environmen-
tal responsibility. The engagement with government agencies encourages manufacturing
SMEs to achieve the ideal time for success while competing with other industries such as
construction, mining, and agriculture. This study demonstrates a significant relationship
between eco-innovation capabilities and business performance of Malaysian manufacturing
SMEs. As a result, policymakers can create and modify their environmental rules and
regulations based on their comprehension of innovative practices.

6.3. Limitations and Future Research Directions

Although the current study has uncovered information regarding the relationship
between eco-innovation and SMEs, it has some limitations. The movement control order
affected the data collection activity when reaching out to the participants, because the ma-
jority of them refused to participate in the study during this pandemic phase. Additionally,
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the interviews were conducted entirely using an online platform. There was an issue with
the internet connection during the interview session, and this limitation was overcome by
repeating the questions.

Future research can expand upon these conclusions, where managers should pay
more attention to the changing environment and transform the challenges into an opportu-
nity to engage more customers and sustain the business performance of the organisation.
SMEs also need to increase their collaboration with policymakers, suppliers, or related
government agencies in developing eco-innovation capabilities to ensure the innovation
will be more easily and effectively adopted. These efforts could potentially enable SMEs
in Malaysia to gain more opportunities to survive in these challenging times. This study
determined that several SMEs in Malaysia accomplished various types of eco-innovation
capabilities, along with improving their prospects, marketing strategies, and financial man-
agement. These SMEs also demonstrated that company’ performance can be maintained
and improved through creative activity. In order to help policymakers, government agen-
cies, and top-level manufacturing SMEs who they may rely on for guidance in expanding
and sustaining their businesses and performances in the future, this research contributes to
the body of literature devoted to eco-innovation by providing in-sights into what to focus
on when implementing eco-innovation capabilities.

Author Contributions: Conceptualization, N.K.A.S. and S.N.‘A.Z.; methodology, N.K.A.S.; formal
analysis, N.K.A.S., N.H.N.M. and S.N.‘A.Z.; investigation, N.K.A.S. and K.O.; resources, N.K.A.S. and
N.F.Z.Z.; data curation, K.O., S.N.‘A.Z., N.H.N.M. and M.K.M.; writing—original draft preparation,
N.K.A.S.; writing—review and editing, N.K.A.S., N.H.N.M. and S.N.‘A.Z.; visualization, K.O. and
M.K.M.; supervision, S.N.‘A.Z. and N.H.N.M.; project administration, N.K.A.S.; funding acquisition,
S.N.‘A.Z. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Fundamental Research Grant Scheme (FRGS) (FRGS/1/2019
/SS01/UMT/02/3), Ministry of Higher Education Malaysia.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of the Faculty of Business, Economics and
Social Development, Universiti Malaysia Terengganu, Terengganu, Malaysia, and Institute of Tropical
Biodiversity and Sustainable Development, Universiti Malaysia Terengganu, Terengganu, Malaysia.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data are available upon request from the corresponding author.

Acknowledgments: The authors acknowledge the support from Ministry of Higher Education
Malaysia, Faculty of Business, Economics and Social Development, Universiti Malaysia Terengganu,
Institute of Tropical Biodiversity and Sustainable Development, Universiti Malaysia Terengganu,
Terengganu, Malaysia, and Faculty of Administrative Sciences, Brawijaya University, Kota Malang,
Indonesia. Additionally, the authors would like to thank all the interviewees who voluntarily took
part in this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
Abeysekara, Nadeesha, Haijun Wang, and Duminda Kuruppuarachchi. 2019. Effect of supply-chain resilience on firm performance and

competitive advantage: A study of the Sri Lankan apparel industry. Business Process Management Journal 25: 1673–95. [CrossRef]
Adam, Nawal Abdalla, and Ghadah Alarifi. 2021. Innovation practices for survival of small and medium enterprises (SMEs) in the

COVID-19 times: The role of external support. Journal of Innovation and Entrepreneurship 10: 15. [CrossRef]
Adan, Mazmira, and Saiful Izzuan Hussain. 2021. The Relationship between Economic Growth, Small and Medium Enterprises and

the Number of Employees in Malaysia using Vine Copula Approach. Sains Malaysiana 50: 2455–68. [CrossRef]
Ahmad, Munir, and Yiyun Wu. 2022. Combined role of green productivity growth, economic globalization, and eco-innovation in

achieving ecological sustainability for OECD economies. Journal of Environmental Management 302. [CrossRef] [PubMed]
Alshebami, Ali Saleh. 2023. Green Innovation, Self-Efficacy, Entrepreneurial Orientation and Economic Performance: Interactions

among Saudi Small Enterprises. Sustainability 15: 1961. [CrossRef]

https://doi.org/10.1108/BPMJ-09-2018-0241
https://doi.org/10.1186/s13731-021-00156-6
https://doi.org/10.17576/jsm-2021-5008-26
https://doi.org/10.1016/j.jenvman.2021.113980
https://www.ncbi.nlm.nih.gov/pubmed/34689028
https://doi.org/10.3390/su15031961


Adm. Sci. 2023, 13, 113 21 of 24

Azmi, Fadhlur Rahim, Haslinda Musa, Abdul Rahim Abdullah, and Norfaridatul Akmaliah Othman. 2017. Analyzing the
awareness of green technology in Malaysia practices. In Proceedings of Mechanical Engineering Research Day. pp. 252–54.
Available online: https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+
awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017
&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9
a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%
20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
(accessed on 20 December 2022).

Bacinello, Edilson, Gérson Tontini, and Anete Alberton. 2021. Influence of corporate social responsibility on sustainable practices of
small and medium-sized enterprises: Implications on business performance. Corporate Social Responsibility and Environmental
Management 28: 776–85. [CrossRef]

Barney, Jay. 1991. Firm Resources and Sustained Competitive Advantage. Journal of Management 17: 99–120. [CrossRef]
Biscione, Antonella, Annunziata de Felice, Teodoro Gallucci, and Giovanni Lagioia. 2021. Four types of eco-innovation for Baltic firms.

Economic Research 35: 196–212. [CrossRef]
Caputo, Francesco, Alexeis Garcia-Perez, Valentina Cillo, and Elisa Giacosa. 2019. A knowledge-based view of people and technology:

Directions for a value co-creation-based learning organisation. Journal of Knowledge Management 23: 1314–34. [CrossRef]
Ceptureanu, Sebastian Ion, Eduard Gabriel Ceptureanu, Doina Popescu, and Olguta Anca Orzan. 2020. Eco-innovation Capability and

Sustainability Driven Innovation Practices in Romanian SMEs. Sustainability 12: 7106. [CrossRef]
Ch’ng, Phey-Chen, Jeffrey Cheah, and Azlan Amran. 2021. Eco-innovation practices and sustainable business performance: The

moderating effect of market turbulence in the Malaysian technology industry. Journal of Cleaner Production 283: 1–11. [CrossRef]
Cheng, Colin C. J., Chen-lung Yang, and Chwen Sheu. 2014. The link between eco-innovation and business performance: A Taiwanese

industry context. Journal of Cleaner Production 64: 81–90. [CrossRef]
Department of Statistics Malaysia (DOSM). 2021. Small and Medium Enterprises (SMEs) Performance 2020. Available on-

line: https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=159&bul_id=KzdrS25pRTZ1VGFkcTlNY0
FEczBYUT09&menu_id=TE5CRUZCblh4ZTZMODZIbmk2aWRRQT09 (accessed on 4 October 2021).

Department of Statistics Malaysia Official Portal. 2022. Index Of Industrial Production, Malaysia November 2022. Available
online: https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&parent_id=89&menu_id=SjgwNXdiM0JlT3Q2
TDBlWXdKdUVldz09 (accessed on 23 December 2022).

Diaconu, Mihaela. 2011. Technological Innovation: Concept, Process, Typology and Implications in the Economy. Theoretical and
Applied Economics 18: 127–44.

Díaz-García, Cristina, Ángela González-Moreno, and Francisco J. Sáez-Martíneza. 2015. Eco-innovation: Insights from a literature
review. Innovation: Management, Policy & Practice 17: 6–23.

Dong, Ying, Xi Wang, Jun Jin, Yuanbo Qiao, and Lei Shi. 2014. Effects of eco-innovation typology on its performance: Empirical
evidence from Chinese enterprises. Journal of Engineering and Technology Management 34: 78–98. [CrossRef]

Eisenmann, Tom. 2021. Why Start-ups Fail. Harvard Business Review 2021: 76–85.
Fernando, Yudi, Charbel Jose Chiappetta Jabbour, and Wen-Xin Wah. 2019. Pursuing green growth in technology firms through the

connections between environmental innovation and sustainable business performance: Does service capability matter? Resources,
Conservation and Recycling 141: 8–20. [CrossRef]

Fernando, Yudi, Ming-Lang Tseng, Robert Sroufe, Ahmed Zainul Abideen, Muhammad Shabir Shaharudin, and Rajan Jose. 2021.
Eco-innovation impacts on recycled product performance and competitiveness: Malaysian automotive industry. Sustainable
Production and Consumption 28: 1677–86. [CrossRef]

Fethi, Sami, and Abdulhamid Rahuma. 2020. The impact of eco-innovation on CO2 emission reductions: Evidence from selected
petroleum companies. Structural Change and Economic Dynamics 53: 108–15. [CrossRef]

Gage, Deborah. 2012. The Venture Capital Secret: 3 Out of 4 Start-Ups Fail. Available online: https://www.wsj.com/articles/SB10000
872396390443720204578004980476429190 (accessed on 3 March 2023).

Geng, Duanyang, Kee-hung Lai, and Qinghua Zhu. 2021. Eco-innovation and its role for performance improvement among Chinese
small and medium-sized manufacturing enterprises. International Journal of Production Economics 231: 107869. [CrossRef]

Gu, Gaoxiang, and Zheng Wang. 2018. Research on global carbon abatement driven by R&D investment in the context of INDCs.
Energy 148: 662–75.

Guzmán, Cristina Aibar, and Francisco M. Somohano Rodríguez. 2021. Do Consumers Value Environmental Innovation in Product?
Administrative Science 11: 33. [CrossRef]

Ho, Chun-Yi, Bi-Huei Tsai, Chiao-Shan Chen, and Ming-Tsang Lu. 2021. Exploring green marketing orientations towards sustainability
the hospitality industry in the Covid-19 Pandemic. Journal of Sustainability 13: 4348. [CrossRef]

Hojnik, Jana, and Mitja Ruzzier. 2016a. Drivers of and barriers to eco-innovation: A case study. International Journal Sustainability
Economy 8: 273–93. [CrossRef]

Hojnik, Jana, and Mitja Ruzzier. 2016b. The driving forces of process eco-innovation and its impact on performance: Insights from
Slovenia. Journal of Cleaner Production 133: 812–25. [CrossRef]

Hojnik, Jana, Mitja Ruzzier, and Tatiana S. Manolova. 2018. Internationalization and economic performance: The mediating role of
eco-innovation. Journal of Cleaner Production 171: 1312–23. [CrossRef]

https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
https://books.google.com.hk/books?id=XYYlDwAAQBAJ&pg=PA252&lpg=PA252&dq=Analyzing+the+awareness+of+green+technology+in+Malaysia+practices.+Proceedings+of+Mechanical+Engineering+Research+Day+2017&source=bl&ots=XGTlp-I4iO&sig=ACfU3U2FKDdkclzGQ0OEIME1H-Z-GIjYpg&hl=zh-CN&sa=X&ved=2ahUKEwjDrbrc9a_-AhXvklYBHefqBdcQ6AF6BAgWEAM#v=onepage&q=Analyzing%20the%20awareness%20of%20green%20technology%20in%20Malaysia%20practices.%20Proceedings%20of%20Mechanical%20Engineering%20Research%20Day%202017&f=false
https://doi.org/10.1002/csr.2087
https://doi.org/10.1177/014920639101700108
https://doi.org/10.1080/1331677X.2021.1889393
https://doi.org/10.1108/JKM-10-2018-0645
https://doi.org/10.3390/su12177106
https://doi.org/10.1016/j.jclepro.2020.124556
https://doi.org/10.1016/j.jclepro.2013.09.050
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=159&bul_id=KzdrS25pRTZ1VGFkcTlNY0FEczBYUT09&menu_id=TE5CRUZCblh4ZTZMODZIbmk2aWRRQT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=159&bul_id=KzdrS25pRTZ1VGFkcTlNY0FEczBYUT09&menu_id=TE5CRUZCblh4ZTZMODZIbmk2aWRRQT09
https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&parent_id=89&menu_id=SjgwNXdiM0JlT3Q2TDBlWXdKdUVldz09
https://www.dosm.gov.my/v1/index.php?r=column/ctwoByCat&parent_id=89&menu_id=SjgwNXdiM0JlT3Q2TDBlWXdKdUVldz09
https://doi.org/10.1016/j.jengtecman.2013.11.001
https://doi.org/10.1016/j.resconrec.2018.09.031
https://doi.org/10.1016/j.spc.2021.09.010
https://doi.org/10.1016/j.strueco.2020.01.008
https://www.wsj.com/articles/SB10000872396390443720204578004980476429190
https://www.wsj.com/articles/SB10000872396390443720204578004980476429190
https://doi.org/10.1016/j.ijpe.2020.107869
https://doi.org/10.3390/admsci11010033
https://doi.org/10.3390/su13084348
https://doi.org/10.1504/IJSE.2016.079433
https://doi.org/10.1016/j.jclepro.2016.06.002
https://doi.org/10.1016/j.jclepro.2017.10.111


Adm. Sci. 2023, 13, 113 22 of 24

Ishola, Bolaji. 2019. Handling Waste in Manufacturing: Encouraging Re-Manufacturing, Recycling and Re-Using in United States of
America. Procedia Manufacturing 39: 721–26. [CrossRef]

Islami, Xhavit, Naim Mustafa, and Marija Topuzovska Latkovikj. 2020. Linking Porter’s generic strategies to firm performance. Future
Business Journal 6: 3. [CrossRef]

Janahi, Noora A., Christopher M. Durugbo, and Odeh R. Al-Jayyousi. 2021. Eco-innovation strategy in manufacturing: A systematic
review. Cleaner Engineering and Technology 5: 100343. [CrossRef]

Jiang, Wenbo, Huaqi Chai, Jing Shao, and Taiwen Feng. 2018. Green entrepreneurial orientation for enhancing firm performance: A
dynamic capability perspective. Journal of Cleaner Production 198: 1311–23. [CrossRef]

Jin, Cheng, Asif Razzaq, Faiza Saleem, and Avik Sinha. 2022. Asymmetric effects of eco-innovation and human capitaldevelopment in
realizing environmental sustainabilityin China: Evidence from quantile ARDL framework. Economic Research 35: 4947–70.

Johnstone, Micael-Lee, and Laypeng Tan. 2015. Exploring the Gap Between Consumers’ Green Rhetoric and Purchasing Behaviour.
Journal of Business Ethics 132: 311–28. [CrossRef]

Katsikeas, Constantine S., Constantinos N. Leonidou, and Athina Zeriti. 2016. Eco-friendly product development strategy: Antecedents,
outcomes, and contigent effects. Journal of the Academy of Marketing Science 44: 660–84. [CrossRef]

Kemp, René, and Peter Pearson. 2007. Final Report MEI Project about Measuring Eco-Innovation. Maastricht: UM Merit.
Kemp, René, and Serena Pontoglio. 2011. The innovation effects of environmental policy instruments—A typical case of the blind men

and the elephant? Ecological Economics 72: 28–36. [CrossRef]
Keshminder, J. S., and V. G. R. Chandran. 2017. Eco-Innovation in the Chemical Manufacturing Firms- Insights for Policy Response.

Institutions and Economies 9: 21–42.
Kesidou, Effie, and Lichao Wu. 2020. Stringency of environmental regulation and eco-innovation: Evidence from the eleventh Five-Year

Plan and green patents. Economics Letters 190: 109090. [CrossRef]
Kim, Hyojin, and Daesik Hur. 2021. Feeling torn? The conflicting effects of market and entrepreneurial orientations on manufacturing

SMEs’ innovation performance. European Journal of Innovation Management. ahead-of-print. [CrossRef]
Klewitz, Johanna, and Erik G. Hansen. 2014. Sustainability-Oriented Innovation of SMEs: A Systematic Review. Journal of Cleaner

Production 65: 57–75. [CrossRef]
Kristinae, Vivy, I. Made Wardana, I. Gusti Ayu Ketut Giantari, and Agoes Ganesha Rahyuda. 2020. The role of powerful business

strategy on value innovation capabilities to improve marketing performance during COVID-19 pandemic. Uncertain Supply Chain
Management 8: 675–84. [CrossRef]

Kumar, Anuj, and Nishu Ayedee. 2021. An interconnection between COVID-19 and climate change problem. Journal of Statistics and
Management Systems 24: 281–300. [CrossRef]

Larbi-Siaw, Otu, Hu Xuhua, Ebenezer Owusu, Abigail Owusu-Agyeman, Brou Ettien Fulgence, and Samuel Akwasi Frimpong. 2022.
Eco-innovation, sustainable business performance and market turbulence moderation in emerging economies. Technology in
Society 68: 101899. [CrossRef]

Leonelli, Simona, Francesca Masciarelli, and Fabrizia Fontana. 2019. The impact of personality traits and abilities on entrepreneurial
orientation in SMEs. Journal of Small Business & Entrepreneurship 34: 269–94.

Liao, Yi-Chuan, and Kuen-Hung Tsai. 2019. Innovation intensity, creativity enhancement, and eco-innovation strategy: The roles of
customer demand and environmental regulation. Business Strategy and the Environment 28: 316–26. [CrossRef]

Luo, Pengfei, Huamao Wang, and Zhaojun Yang. 2016. Investment and financing for SMEs with a partial guarantee and jump risk.
European Journal of Operational Research 239: 1161–68. [CrossRef]

Maldonado-Guzmán, Gonzalo, and Jose Arturo Garza-Reyes. 2020. Eco-innovation practices’ adoption in the automotive industry.
International Journal Of Innovation Science 12: 80–98. [CrossRef]

MIDA. 2020. Green Technology Incentives: Towards Achieving Sustainable Development in Malaysia. Available online: https:
//www.mida.gov.my/wp-content/uploads/2020/12/Green-technology-High-Res-Final.pdf (accessed on 20 December 2022).

Moreno-Mondéjar, Lourdes. 2019. Open strategies and eco-innovation for business success in the Spanish agro-food industry. In
Open-Innovation Strategies and Eco-Innovation in Agro-Food Industries. Oxfordshire: Chartridge Books Oxford, pp. 97–107.

Mouzas, Stefanos, and Florian Bauer. 2022. Rethinking business performance in global value chains. Journal of Business Research 144:
679–89. [CrossRef]

Muangmee, Chaiyawit, Zdzisława Dacko-Pikiewicz, Nusanee Meekaewkunchorn, Nuttapon Kassakorn, and Bilal Khalid. 2021.
Green Entrepreneurial Orientation and Green Innovation in Small and Medium-Sized Enterprises (SMEs). Social Sciences 10: 136.
[CrossRef]

Negny, Stéphane, Jean-Pierre Belaud, G. Cortes Robles, E. Roldan Reyes, and J. Barragan Ferrer. 2012. Toward an eco-innovative
method based on a better use of resources: Application to chemical process preliminary design. Journal of Cleaner Production 32:
101–13. [CrossRef]

Newsroom. 2022. Apple Expands the Use of Recycled Materials Across Its Products. Available online: https://www.apple.com/my/
newsroom/2022/04/apple-expands-the-use-of-recycled-materials-across-its-products/ (accessed on 18 December 2022).

Nguyen, Nguyen Phong, and Samuel Adomako. 2021. Innovations that generate ecological improvements and help maintain a
sustainable environment are also classified as “eco-innovations”. The implementation of new products, processes, organisational
structures, technologies, or systems to be used by the company is also examined as part of its eco-innovation capabilities. Corporate
Social Responsibility and Environmental Management 29: 79–88.

https://doi.org/10.1016/j.promfg.2020.01.444
https://doi.org/10.1186/s43093-020-0009-1
https://doi.org/10.1016/j.clet.2021.100343
https://doi.org/10.1016/j.jclepro.2018.07.104
https://doi.org/10.1007/s10551-014-2316-3
https://doi.org/10.1007/s11747-015-0470-5
https://doi.org/10.1016/j.ecolecon.2011.09.014
https://doi.org/10.1016/j.econlet.2020.109090
https://doi.org/10.1108/EJIM-12-2021-0623
https://doi.org/10.1016/j.jclepro.2013.07.017
https://doi.org/10.5267/j.uscm.2020.8.005
https://doi.org/10.1080/09720510.2021.1875568
https://doi.org/10.1016/j.techsoc.2022.101899
https://doi.org/10.1002/bse.2232
https://doi.org/10.1016/j.ejor.2015.09.032
https://doi.org/10.1108/IJIS-10-2019-0094
https://www.mida.gov.my/wp-content/uploads/2020/12/Green-technology-High-Res-Final.pdf
https://www.mida.gov.my/wp-content/uploads/2020/12/Green-technology-High-Res-Final.pdf
https://doi.org/10.1016/j.jbusres.2022.02.012
https://doi.org/10.3390/socsci10040136
https://doi.org/10.1016/j.jclepro.2012.03.023
https://www.apple.com/my/newsroom/2022/04/apple-expands-the-use-of-recycled-materials-across-its-products/
https://www.apple.com/my/newsroom/2022/04/apple-expands-the-use-of-recycled-materials-across-its-products/


Adm. Sci. 2023, 13, 113 23 of 24

Novitasari, Maya, Ali Saleh Alshebami, and M. Agus Sudrajat. 2021. The Role of Green Supply Chain Management in Predicting
Indonesian Firms’ Performance: Competitive Advantage and Board Size Influence. Indonesian Journal of Sustainability Accounting
and Management 5: 137–49. [CrossRef]

NSDC. 2016. SME Development Policies and Programmes. Available online: www.smecorp.gov.my/images/SMEAR/latest/2/
Chapter%204.pdf (accessed on 22 September 2020).

Obi, James, Ayodotun Stephen Ibidunni, Atolagbe Tolulope, Maxwell Ayodele Olokundun, Augusta Bosede Amaihian, Taiye Tairat
Borishade, and Peter Fred. 2018. Contribution of small and medium enterprises to economic development: Evidence from a
transiting economy. Data in Brief 18: 835–39. [CrossRef] [PubMed]

OECD. 2009. Sustainable Manufacturing and Eco-innovation: Towards a Green Economy. Available online: https://www.oecd.org/
env/consumption-innovation/42957785.pdf (accessed on 30 March 2023).

OECD. 2018. Strengthening SMEs and Entrepreneurship For Productivity and Inclusive Growth. Available online: https://www.oecd.
org/cfe/smes/ministerial/documents/2018-SME-Ministerial-Conference-Key-Issues.pdf (accessed on 6 November 2022).

OECD. 2021. OECD SME and Entrepreneurship Outlook 2021. Available online: https://www.oecd.org/industry/smes/SME-
Outlook-2021-Country-profiles.pdf (accessed on 23 November 2022).

Oladimeji, Olufunke, Jennifer Cross, and Heather Keathley-Herring. 2020. System dynamics applications in performance measurement
research: Progress and challenges. Management Decision 59: 1181–208. [CrossRef]
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