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generating new business opportunities for sustainable development. Despite
numerous recent studies in this field, there is a scarcity of research on how
drivers of green entrepreneurship assist businesses in the oil and gas sector in
advancing towards sustainable green practices. This study seeks to elucidate
the factors influencing green entrepreneurship within oil and gas small and
medium enterprises (OGSMESs) in Malaysia, thereby addressing the existing
research gap. Data will be collected from 3834 OGSMEs in Malaysia through
stratified random sampling. The research will employ a cross-sectional survey
methodology, with data analysis performed using SPSS version 29.0 and PLS-
SEM version 4.0. This study provides industry professionals, governmental
organizations, and policymakers with an enhanced comprehension of the
factors influencing green entrepreneurship in the oil and gas sectors. The
findings facilitate the formulation of effective policies and regulations that can
enhance the sustainability of the oil and gas industry.
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Introduction

In the last twenty years, there has been a heightened interest in entrepreneurship, especially
regarding the rise of new entrepreneurs and businesses, among governments and scholars, due
to evidence showing entrepreneurship's role in economic growth, enhanced productivity, and
revitalization of social and productive networks (Goines et al., 2020; Cohen & Winn, 2021).
Entrepreneurship rejuvenates regional identity, amplifies innovation processes, and generates
new employment opportunities (Shirokova et al., 2018). In the current era where sustainability
is paramount, it is acknowledged that entrepreneurship can drive the transition towards a more
sustainable society (Gasbarro et al., 2021; Marti & Santos, 2022). Researchers have
increasingly concentrated on the interplay between business and the environment, particularly
the contributions of entrepreneurs and Small and Medium Enterprises (SMEs) in fostering a
sustainable economic system (Nikolaou & Evangelinos, 2022). Smith et al. (2022) assert that
sustainability has become prevalent in business, with entrepreneurship being essential for
fostering a more sustainable society. Levinsohn (2019) emphasizes that SMEs play an
essential, though under-researched, role in promoting local sustainability, while Martinez-
Canas (2020) highlights that sustainable entrepreneurship has gained momentum as a global
movement emphasizing social and environmental impact.

Green entrepreneurship refers to entrepreneurial endeavors centered on environmental
sustainability, yet it remains inadequately researched both globally and in Malaysia due to
multiple factors. It is comparatively recent, emerging in the early 2000s and devoid of the
extensive historical research foundations typical of established business practices (Yadlapalli,
2020). The absence of a unified definition hinders the standardization of research frameworks
(Ratten, 2020; Urban, 2019). This nascent discipline encompasses various domains, such as
renewable energy (Demirel & Parris, 2017), sustainable development (Gupta et al., 2021), and
green markets (Zou et al., 2019). The urgency of green entrepreneurship has recently
intensified due to heightened awareness of climate change and environmental degradation
(Kraus et al., 2020; Cohen & Winn, 2019). Green entrepreneurship is inadequately examined
in ASEAN nations, especially in Malaysia, where research indicates a disparity between the
execution of green entrepreneurial initiatives and their facilitators (Rahman et al., 2025; Smith
et al., 2023). Despite increasing interest, the practical adoption of green entrepreneurship
among Malaysian SMEs remains limited (Tan & Liu, 2022), and there are inconsistent levels
of green management practices among SMEs in Southeast Asia, implying that green
entrepreneurship is still in its nascent phase (Hassan et al., 2025).

Amid increasing climate change apprehensions and the worldwide shift towards sustainable
development, the oil and gas sector faces intensifying pressure to diminish its environmental
impact (Ahmed et al., 2023). In Malaysia, small and medium enterprises in the oil and gas
sector are crucial for facilitating upstream and downstream operations (SME Corp Malaysia,
2023). Notwithstanding their strategic significance, small and medium enterprises frequently
encounter difficulties in conforming to green entrepreneurship principles owing to constrained
resources, knowledge deficiencies, and institutional obstacles (Hair et al., 2018). Green
entrepreneurship encompasses business activities that incorporate environmental sustainability
into entrepreneurial processes, providing Malaysian OGSMEs with a means to attain long-term
competitiveness while contributing to national and global sustainability objectives (Smith &
Jones, 2022). Nonetheless, the adoption and execution of green entrepreneurial practices are
inconsistent and insufficiently examined in this high-impact sector (Batty et al., 2020).
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Prior research has identified multiple facilitators of green entrepreneurship, including
organizational factors, environmental conditions, collaborative efforts, and knowledge
management practices (Xin & Gao, 2023). However, there is limited understanding of how
these drivers affect the green entrepreneurship implementation, which functions as a vital
internal mechanism directing decision-making and resource allocation (Zhang & Kim, 2024).
This gap in the literature presents a critical challenge. Without understanding the relationship
between drivers and green entrepreneurship implementation, efforts to promote sustainable
practices in this sector may remain fragmented and ineffective (Kumar & Sinha, 2024). This
knowledge gap hampers the development of effective policies and organizational practices
necessary to accelerate sustainable transformation in the sector.

Hence, this research seeks to assess the drivers of green entrepreneurship implementation
among Malaysian SMEs in the oil and gas sector. By examining the interplay between
organizational, environmental, collaboration, and knowledge management practices, this
research seeks to uncover the factors that enhance their effectiveness in driving sustainable
business practices (Gao & Li, 2020; Hair et al., 2018). This study seeks to reconcile theory and
practice by creating a comprehensive framework that incorporates essential drivers and the
implementation of green entrepreneurship, providing practical solutions for OGSMEs to
surmount obstacles and leverage opportunities for sustainability (Ahmed et al., 2023; Johnson
& Lee, 2023). This study advances the overarching objective of establishing a resilient and
sustainable economy in Malaysia, in accordance with national and international sustainability
initiatives (Broman & Robeért, 2017; Hameed et al., 2021).

Literature Review

The oil and gas industry play a pivotal role in Malaysia’s economy, contributing approximately
20% of the nation’s revenue through exports, domestic energy supply, and industrial activity
(Salleh et al., 2019). However, this sector is also a significant contributor to greenhouse gas
emissions and environmental degradation, prompting calls for a transition towards sustainable
practices (Ahmad et al., 2020; Khan et al., 2021). The adoption of entrepreneurship in this sector,
particularly green entrepreneurship, is seen as a solution to balance economic growth with
environmental stewardship (Gast et al., 2017; Liideke-Freund et al., 2018). The integration of
green entrepreneurship within the Malaysian Oil and Gas industry is not only a response to
environmental challenges but also a strategic necessity to align with global sustainability goals.
This approach is particularly relevant in resource-intensive sectors like oil and gas, where the
environmental footprint is substantial and the potential for innovation is high (Zeng et al.,
2023; Hall et al., 2020). The oil and gas industry are a significant contributor to Malaysia’s
economy, but its operations have long been associated with environmental challenges such as
carbon emissions, habitat destruction, and resource depletion (Khan et al., 2021).

Green entrepreneurship, also known as eco-entrepreneurship, combines environmental
stewardship with economic objectives, addressing critical ecological concerns through
innovative practices, products, and services (Liideke-Freund et al., 2018; Demirel et al., 2019).
This approach emphasizes sustainability over short-term profits and aligns business strategies
with broader societal transitions toward sustainable economies (Horne & Bilec, 2020; Zeng et
al., 2023). As a key concept emerging from the broader environmental movements of the 20th
century, green entrepreneurship now plays a pivotal role in mitigating environmental
challenges such as climate change and resource depletion (Rockstrom et al., 2021). Green
entrepreneurship has many drivers, and this study focused on four drivers only, which are
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organizational, environmental, collaboration, and knowledge management practices (Rahman
& Wong, 2022; Abdullah et al., 2021). The integration of environmental and knowledge
management practices as drivers of green entrepreneurship is particularly relevant for
Malaysian SMEs in the oil and gas (O&G) industry. Green entrepreneurship significantly
contributes to economic growth, job creation, and environmental sustainability by fostering
innovation and opening new markets (Gast et al., 2017; Hall et al., 2020).

Collaboration in green entrepreneurship encompasses the coordinated efforts of stakeholders,
including top management support, green teams, and cross-functional collaboration, to achieve
shared environmental and economic goals. (Bocken et al., 2018; Baldassarre et al., 2018). This
collaboration addresses complex sustainability issues by pooling resources, knowledge, and
expertise, which drives eco-innovation, mitigates barriers, and supports the implementation of
sustainable practices. Key dimensions of collaboration include top management support, green
teams, and cross-functional collaboration, each playing a pivotal role in embedding
sustainability into organizational operations and strategies (Demirel et al., 2019; Montiel et al.,
2020). Collaboration significantly impacts green entrepreneurship by fostering resource
pooling, knowledge sharing, and eco-innovation. Top management support ensures
sustainability is embedded into organizational strategies, fostering partnerships with external
stakeholders and motivating employees to adopt green practices (Goh et al., 2019; Zhang et al.,
2019). Green teams drive the development of eco-friendly solutions by promoting innovation
and aligning sustainability efforts with strategic goals (Chen et al., 2020; Liideke-Freund et al.,
2018).

The environmental aspect of green entrepreneurship encompasses external ecological and
regulatory factors that shape the adoption and execution of sustainable business strategies,
playing a crucial role in reducing environmental harm and fostering the preservation of natural
resources. (Gast et al., 2017). The goal is to align business operations with environmental
stewardship and economic viability, ensuring long-term sustainability and competitive
advantage (Kirkwood & Walton, 2020). Environmental dimensions, particularly market
orientation, inflation, and government policies, play a crucial role in shaping the strategic
direction of green entrepreneurship by influencing decision-making, investment priorities, and
sustainability initiatives (Lyu et al., 2020).

Knowledge management practices in green entrepreneurship refer to the systematic processes
and activities that involve knowledge sharing, knowledge acquisition, and distributed
knowledge creativity to drive innovation, compliance, and eco-friendly business models
(Wibowo et al., 2022). These dimensions facilitate eco-innovation, enhance sustainability
efforts, and align corporate strategies with environmental and economic objectives. The
relationship between knowledge management practices and green entrepreneurship lies in
fostering organizational learning, promoting innovation, and ensuring sustainable
development. These practices are critical for SMEs in the oil and gas sector, where rapid
technological advancements and regulatory demands require a continuous learning process
(Rahman & Wong, 2022).

In green entrepreneurship, organizational drivers encompass internal processes, cultural values,
and structural frameworks that facilitate the seamless integration of sustainability initiatives
within a business. These elements are essential in shaping a company's capacity to innovate
and implement eco-friendly solutions, ultimately contributing to environmental sustainability
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(Garcés-Ayerbe et al., 2021). Organizational dimensions such as circular supply chain
management, corporate social responsibility, and total quality management significantly
influence the adoption and success of green entrepreneurship by providing the structural and
strategic foundations necessary for eco-innovation. Circular supply chain management aligns
supply chain processes with sustainability principles, fostering resource efficiency and
reducing environmental footprints, which are critical to achieving green entrepreneurship
objectives (Kirchherr et al., 2020). Similarly, corporate social responsibility integrates social
and environmental accountability into organizational strategies, enabling businesses to balance
profitability with sustainability, which is essential for green entrepreneurial ventures (Zhao et
al., 2019). Total quality management complements these efforts by embedding continuous
improvement and innovation into operations, ensuring that environmental goals are met while
maintaining high-quality standards (Jabbour et al., 2021). Together, these drivers create a
cohesive framework for green entrepreneurship, driving sustainable value creation and long-
term business resilience (Khalid et al., 2021).

Underpinning Theory

Green entrepreneurship in the Malaysian Oil and Gas (O&G) sector can be comprehensively
understood through a combination of theories that emphasize the role of environmental, social,
and economic dimensions in business operations. The sustainability theory, supported by the
Triple Bottom Line framework, argues that successful businesses must balance profitability
with environmental responsibility and social equity (Schaltegger et al., 2017). This perspective
guides Malaysian SMEs in O&G to prioritize sustainable practices despite challenges like high
initial costs, offering long-term benefits such as enhanced reputation and regulatory
compliance (Savitz & Weber, 2016).

Critical Success Factors Theory

Critical success factors theory identifies the essential elements necessary for an organization to
achieve its objectives, particularly in complex and dynamic industries like the oil and gas sector.
In the context of green entrepreneurship, critical success factors theory emphasizes aspects
such as environmental compliance, technological innovation, and stakeholder engagement,
which are crucial for Malaysian SMEs to succeed in transitioning toward sustainable practices
(Amran et al., 2018; Mohamed & Alsharif, 2021).

This theory underscores the importance of aligning corporate strategy with green initiatives by
identifying sector-specific factors such as government incentives, access to green technology,
and the need for skilled personnel (Ahmad et al., 2020). For Malaysian SMEs in the O&G
sector, integrating critical success factors into strategic planning ensures that these businesses
can navigate the complexities of regulatory frameworks while building competitive advantages
through sustainable practices (Rahman et al., 2022).

Dynamic Capabilities Theory

Dynamic capabilities theory focuses on an organization’s ability to integrate, build, and
reconfigure internal and external resources to adapt to rapidly changing environments. This
theory is particularly relevant to Malaysian SMEs in the O&G sector, as it highlights the
necessity of agility and innovation in implementing green entrepreneurship initiatives (Bocken
et al., 2018).
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The dynamic capability framework identifies three core capabilities—sensing opportunities,
seizing opportunities, and reconfiguring resources—which are critical for green
entrepreneurship (Ambrosini & Bowman, 2018; Lim et al.,, 2022). For instance, sensing
opportunities involves recognizing emerging trends in renewable energy, while seizing them
requires investments in green technologies and partnerships with stakeholders (Lee et al.,
2023). Reconfiguring resources, such as transitioning from fossil fuels to sustainable energy
sources, ensures long-term competitiveness and resilience (Zahra et al., 2020).

Resource-Based View Theory

In addition, the resource-based view theory highlights the importance of leveraging internal
resources, such as renewable energy systems and skilled personnel, to create competitive
advantages and successfully implement green strategies (Khan et al., 2021). Meanwhile,
institutional theory underscores the significant role of government policies and societal
pressures in driving sustainable practices, as evidenced by Malaysia's National Green
Technology Policy and the Green Technology Financing Scheme (Eshun & Kafui, 2021;
DiMaggio & Powell, 2022). Furthermore, the Environmental Innovation theory supports the
adoption of green technologies, emphasizing how eco-innovations can lead to cost savings and
enhanced competitiveness, aligning with global sustainability trends (Albort-Morant et al.,
2016).

Proposed Conceptual Framework

The framework proposed for this study provides a structured approach for understanding the
relationship between drivers and green entrepreneurship implementation. The framework
builds on insights from prior research and related theories, specifically addressing the drivers
of green entrepreneurship implementation, and introduces novel elements to expand its
explanatory scope.

The research framework positions green entrepreneurship implementation as the dependent
variable, representing the primary outcome of interest. Green entrepreneurship is
conceptualized as the process of creating innovative products and services that balance profit
with environmental stewardship, incorporating sustainability into core business strategies, and
responding to market demands for eco-friendly solutions. The drivers of green
entrepreneurship, acting as independent variables, are factors that drive or facilitate the
implementation of green entrepreneurship. These drivers include variables such as
environmental, organizational, collaboration, and knowledge management practices.

Unlike fragmented approaches that focus on individual drivers, this framework adopts a
comprehensive perspective, examining a wide range of organizational, environmental,
collaborative, and knowledge-based factors. This integrative approach ensures a more robust
understanding of the multifaceted nature of green entrepreneurship.

By linking drivers and green entrepreneurship implementation, the framework emphasizes the
dynamic interplay between these elements. It showcases how strategic alignment and
operational factors work together to achieve sustainability goals, offering actionable insights
for policymakers and practitioners. The framework’s adaptability to various sectors and
contexts makes it a valuable tool for exploring green entrepreneurship in diverse industries. Its
application to emerging areas, such as the intersection of technology and sustainability, offers
potential for further innovation in both research and practice.
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Figure 1: Proposed Conceptual Framework

Hypothesis Development

The implementation of green entrepreneurship among OGSMESs in Malaysia is significantly
influenced by a combination of collaboration, environmental, knowledge management
practices, and organizational factors. Collaboration, encompassing partnerships with
stakeholders, inter-organizational networks, and cross-sector engagement, fosters collective
innovation and resource-sharing mechanisms that significantly enhance the implementation of
green entrepreneurship initiatives (Zheng et al., 2023; Upward & Jones, 2016). Therefore, the
following hypothesis is developed:

H1: There is a significant relationship between collaboration and green entrepreneurship
implementation.

There is a significant relationship between environmental factors and green entrepreneurship
implementation, as supportive government policies stimulate eco-innovation among SMEs
(Hassan et al., 2021). Market demand for sustainable products motivates firms to adopt green
practices (Ismail & Daud, 2020; Nor & Said, 2019). Regulatory frameworks and environmental
awareness campaigns enhance entrepreneurial commitment to sustainability (Omar & Azmi,
2020; Mahadi & Yusof, 2021). Furthermore, access to green financing and tax incentives
fosters eco-friendly business models (Abdullah & Ramli, 2021; Rahman & Ibrahim, 2022).
Hence, the following hypothesis is developed:

H2: There is a significant relationship between environmental and green entrepreneurship
implementation.

There is a significant relationship between knowledge management practices and green

entrepreneurship implementation, as effective knowledge sharing fosters innovation in
sustainable business models (Hassan et al., 2021; Latif & Othman, 2020). Knowledge creation
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enhances organizational learning and eco-entrepreneurial capabilities (Ismail & Daud, 2020;
Mahadi & Yusof, 2021). Proper knowledge storage systems support the development of green
technologies and practices (Omar & Azmi, 2020; Rahman & Ibrahim, 2022). Additionally,
knowledge dissemination strengthens decision-making in implementing eco-innovations
(Abdullah & Ramli, 2021; Zainal & Hashim, 2020). Therefore, the following hypothesis is
developed:

H3: There is a significant relationship between knowledge management practices and green
entrepreneurship implementation.

There is a significant relationship between organizational capabilities and green
entrepreneurship implementation, as strong internal structures drive eco-innovation strategies
(Abdullah & Ramli, 2021; Ismail & Daud, 2020). Leadership commitment and organizational
culture are crucial in embedding sustainable practices among SMEs (Hassan et al., 2021; Nor
& Said, 2019). Effective resource management within organizations enhances green
entrepreneurship outcomes (Omar & Azmi, 2020; Rahman & Ibrahim, 2022). Organizational
learning and adaptability enable firms to align with environmental regulations and market
expectations (Zainal & Hashim, 2020; Ahmad et al., 2021). Thus, the following hypothesis is
developed:

H4: There is a significant relationship between organizational and green entrepreneurship
implementation.

Research Methodology

Self-administered survey questionnaires will be used in this study's quantitative methodology
to gather information from a sample of Malaysian SMEs that are involved in oil and gas. As a
sample technique, simple random sampling is utilized. The sampling frame for this study will
be created based on the directories from the Petroleum Regulatory Division, Ministry of
Domestic Trade and Costs of Living (KPDN), and SME Corporation (SME Corp) as of October
2024, representing Oil and Gas SMEs in Malaysia. The sampling frame will include specific
details such as company names, office addresses, telephone and fax numbers, business types,
and contact names.

This study will employ the Raosoft sample size calculator (Raosoft, 2010) to determine the
minimum sample size for the identified total population. According to Memon et al. (2020), the
Raosoft software will be particularly effective for this purpose. As shown in Figure 2, the
recommended sample size will be 350 respondents. By applying these techniques, the
researcher will identify the minimum number of participants required for an appropriate sample
size. Therefore, the data collected will include no fewer than 350 participants. Considering the
target population of approximately 3,834 business establishments, this sample size will be
sufficient for generalizing the findings. With all factors taken into account, the Raosoft Sample
Size Calculator will be found to be the best tool for determining the minimum sample size.

Based on the Raosoft Sample Size Calculator, 1500 questionnaires will be distributed to
individuals from SMEs in the oil and gas industry to meet the minimum sample size, which is
350. Structural Equation Modeling-Partial Least Squares (SEM-PLS) is used to examine
relationships between the variables. In this study, the endogenous latent variable is green
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entrepreneurship implementation, while the exogenous latent variables are collaboration,
organizational, environmental, and knowledge management practices.
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Figure 2: Raosoft Sample Size Calculator

Conclusion

The main drivers supporting the application of green entrepreneurship in Malaysian oil and gas
SMEs have been investigated in this conceptual paper. The research finds four main drivers,
collaboration, environmental, knowledge management practices, and organizational as
fundamental drivers of green entrepreneurship implementation by combining insights from
current literature and industry realities. These drivers offer a basic framework for knowing how
SMEs in the oil and gas sector may effectively implement green practices and support
Malaysia's more general environmental and economic sustainability goals.

This study is significant for addressing key gaps in green entrepreneurship research,
particularly in the context of Malaysian SMEs in the oil and gas sector. While prior studies
focus on technological advancements, this research emphasizes drivers and their alignment
with green entrepreneurship implementation, offering an innovative framework to enhance
green practices. Employing the resource-based view, dynamic capabilities theory, and critical
success factors theory, it highlights leveraging resources and achieving critical goals for
sustainability and competitiveness. Beyond academic value, it provides actionable insights for
SMEs to adopt green practices, aiding policymakers in formulating supportive policies and
incentives aligned with national sustainability goals. The study also holds broader implications
for Malaysia, addressing sustainability in a key industry while advancing green
entrepreneurship to achieve environmental and economic objectives. This comprehensive
approach fosters sustainability and environmental stewardship in emerging economies.

The significance of this study lies in its ability to address critical gaps in the existing literature
on green entrepreneurship, particularly within the context of SMEs in Malaysia's oil and gas
industry. While much of the prior research has concentrated on technological advancements in
green entrepreneurship, limited attention has been paid to the drivers that facilitate its adoption.
By focusing on these drivers, the study proposes a comprehensive and innovative framework
to understand and enhance green entrepreneurship practices. This contribution is especially
valuable in an industry traditionally associated with environmental challenges and limited
sustainability practices. Ultimately, this study aims to bridge the gap between theory and
practice by developing a comprehensive framework that integrates key drivers and green
entrepreneurship implementation, offering practical solutions for OGSMEs to overcome
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barriers and capitalize on opportunities for sustainability. This research contributes to the
broader goal of building a resilient and sustainable economy in Malaysia, aligning with national
and global sustainability initiatives.
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