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Abstract

Purpose — Women empowerment (WEN) and green entrepreneurship (GEP) are two essential concepts for
societal development. This paper aims to examine the effect of green entrepreneurial skills (GESS), green
opportunities (GOS) and green incentives (GIS) on WEN and GEP in a developing economy.

Design/methodology/approach — The study was based on quantitative cross-sectional data collected from
women green entrepreneurs in Saudi Arabia. It used 314 valid cases to obtain results.

Findings — Using the structural equation model, the results demonstrate that GESS has a positive effect on
WEN but a negative effect on GEP. GOS has a positive effect on both WEN and GEP. GIS’s impact on WEN is
negative and positive on GEP. Moreover, GEP has a positive effect on WEN. Finally, GEP does not support the
development of an association between GESS, GOSS and WEN, but it contributes to creating a positive
connection between GIS and WEN.

Practical implications — The study’s outcomes assist policymakers and planners in designing strategies for
equipping women with GEP skills to bring their empowerment. Moreover, policymakers grasp the need for
interventions that address women-specific barriers, promote equitable access to GOS and identify how
incentive structures support rather than hinder women’s participation in the green economy.
Originality/value — The study offers an integrated framework that integrates GESS, GOS, GIS, GEP and
WEN in a single framework, along with direct and indirect paths in the Saudi Arabian women entrepreneurs’
context.
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1JDI Abbreviations

24)3 WEN = Women empowerment;
GEP = Green entrepreneurship;
GESS = Green entrepreneurial skills;
GOS = Green opportunities;
GIS = Green incentives;

338 SEM = Structural equation model;

TVET = Vocational education and training;
CMB = Common method bias;

VIF = Variance inflation factor;
CR = Composite reliability;

AVE = Average variance extracted;
HTMT = Heterotrait-monotrait;

NFI = Normed fit index;

SRMR = Standardized Root Mean Square Residual;
PCILL = Prediction confidence interval lower limit; and
PCI UL = Prediction confidence interval upper limit.

1. Introduction

In the present era, women empowerment (WEN) is a significant enabler for the development
of society in terms of social, cultural and economic factors (Swain and Floro, 2012;
Chatterjee et al., 2018). When women can make property decisions, they achieve economic
independence and security, allowing them to invest in long-term assets that benefit future
generations (Abdelwahed et al., 2023; Ghosh et al., 2024). Empowerment in health and
family planning decisions leads to better health outcomes and control over reproductive
health, reducing risks and enhancing growth opportunities. Being able to make decisions
about their children’s education ensures higher enrolment rates and better academic
performance and breaks the cycle of poverty, contributing to economic growth (Kaur, 2010;
Mahsud and Ali, 2020; Mishra et al., 2024). Women significantly contribute to bringing
massive productivity to society through performing various roles such as leadership,
innovation or creativity and making rational decisions (Modi et al., 2014; Rao, 2018; Prabhu,
2020). According to Dewi et al. (2022) and Chatterjee and Malakar (2023), WEN brings
positive societal changes by enhancing economic prosperity and well-being. Apart from that,
performance, WEN and sustainability can be hugely ensured through green entrepreneurship
(Bakari, 2013; Fallah and Soori, 2023; Islam, 2020). To further promote sustainability, well-
being, prosperity and performance in society, several enablers, such as green incentives
(GIS), green entrepreneurial skills (GESS) and green opportunities (GOS), are massively
prominent and important (Kozlova and Volkova, 2019; Abdelwahed et al., 2023; Manyati
et al., 2024; Yar et al., 2024; Nwafor and Obinna (2024) and Mukherjee et al., 2024).
Furthermore, GIS confronts several circumstances that positively bring WEN and well-being
to society (Demirel et al., 2019; Oladeji et al., 2024).

In addition to these three crucial aspects, the relevant literature identifies numerous
constructs as substantial and positive enablers of the GEP, sustainable development,
environmental sustainability and WEN in many contextual settings. These include effective
educational programs, institutional structures, entrepreneurial activities, access to
microfinance, social benefits, supportive institutional frameworks, access to resources,
supportive policies, contrivance sustainable practices, digital skills training, resource
capacities, government support, green entrepreneurial ecosystem, climate change, education,
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new market opportunities, green skills training, technology integration, economic International
opportunities, conducive environment for eco-friendly business practices, market Journal of
opportunities, educational programs, policy support, social networks, technology
integration, etc. (Jabbar and Zaza, 2016; Der Boghossian, 2019; Potluri and Phani, 2020a,
2020b; Zhao et al., 2021; Li et al., 2022; Fallah and Soori, 2023; Abdelwahed et al., 2023;
Yasir et al., 2023; Medhekar, 2024; Madhavi, 2024; Nwafor and Obinna, 2024; Handoko
et al., 2024; Mukherjee et al., 2024). However, there are knowledge and contextual gaps in 339
the literature that need to be filled. More clearly, the relevant literature does not offer any
integrated model that combines the influence of GESS, GOS and GI on GEP and WEN.
Besides, in the predictor relevance of GESS, GOS and GI, the assessment of the involvement
of GEP towards WEN is missing, both directly and indirectly, between GESS, GOS and GI.
Context-wise, such investigation among Saudi women entrepreneurs of green business still
warrants consideration because they face massive challenges in terms of GEP and WEN. In
the context of Saudi Arabia, there are many societal and cultural barriers that prevent
women’s full participation in entrepreneurial activities and sustainable business ventures
(Abdelwahed et al., 2022; Al-Nasrallah, 2023; Alzamel, 2024; Iram et al., 2025). Keeping in
view the significance of this problem or gaps, the researchers raised the questions:

Development
Issues

RQ1. What is the effect of GESS, GOS and GIS on the development of GEP and WEN
among Saudi women green entrepreneurs?

RQ2. What is the role of GEP in developing WEN among Saudi women green
entrepreneurs?

RQ3. How does GEP mediate the connection between GESS, GOS and GIS among
Saudi women green entrepreneurs?

This study examines the effect of GESS, GOS and GIS on developing GEP and WEN among
Saudi women. This study also investigates how these skills, opportunities and incentives
contribute to the establishment and growth of green businesses and explores the role of GEP
in empowering women economically, socially and personally. The results offer valuable
perspectives for policymakers and organizations to construct plans that support Saudi
women’s participation in the green economy, contributing to sustainable development and
gender equality in the region. The paper’s organization consists of the introduction section,
literature review and conceptual framework’s development, methods, analysis, discussion,
conclusion and implications and finally, ends with limitations and future research directions.

2. Literature review and conceptual framework’s development

2.1 Green entrepreneurial skills (GESS)

Normally, entrepreneurial skills concentrate on starting and running a business, with a
specific focus on market growth and profitability (Shane, 2003; Hisrich et al., 2016).
However, GESS augments this with a coating of social responsibility and environmental
sustainability, which ensures business practices contribute to environmental balance with a
robust societal impact (York and Venkataraman, 2010; Schaltegger and Wagner, 2011;
Bakari, 2013). Green and sustainability are different terms, where “green” refers specifically
to environmentally friendly practices (Rana and Alayed, 2018), while “sustainability” is a
more broad and inclusive approach that integrates environmental protection with economic
and social reflections (Moon, 2021; Polas et al., 2022). GESS embraces the training and
competencies required to effectively engage in sustainable business practices, which include
comprehensive training in green business activities that provide the foundational knowledge
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1JDI necessary for sustainability (Bakari, 2013). They also involve proficiency in green
24,3 management, specifically focusing on how business operations minimize environmental
impact. Skills in green team management are crucial for leading teams toward sustainable
goals, although expertise in green business planning ensures that strategic initiatives
prioritize environmental considerations (Nwafor and Obinna, 2024). GESS is confirmed to
the massive predictor of GEP and WEN (Bhattacharjee, 2017; Kozlova and Volkova, 2019;
340 Sern, 2020; Abdelwahed et al., 2023; Alabi et al., 2023; Muaddab, 2024; Nwafor and
Obinna, 2024). Similarly, Mukherjee et al. (2024), Muaddab (2024) and Yar et al. (2024) are
known to contribute to several constructs, such as green skills training, green skills, green
education and technology for the development of WEN, innovation and GEP. Skill
development, i.e. green skills, leads to sustainable economic empowerment of women (Alabi
et al., 2023). In the context of sustainable development, GESS positively enhances WEN
(Bhattacharjee, 2017). Likewise, several scholars, such as Papageorgiou et al. (2023) and
Muaddab (2024), confirm GESS as a significant predictor of GEP.

2.2 Green opportunities (GOS)

GOS refers to the favorable conditions and visions that ease the adoption and growth of
environmentally sustainable practices. There are several factors that enable businesses to
stay up to date with the latest advancements in sustainable practices, such as the lack of entry
barriers, permission of easy access for new participants in the green market, a vigorous
demand for green products and services, indication of a consumer preference for
sustainability, widespread possibilities for green procurement — which involves sourcing
goods and services with minimal environmental impact — strong public support for green
initiatives and green technology (Bakari, 2013; Ataman et al., 2017; Anabaraonye et al.,
2021). In the literature, digital technologies contribute significantly to sustainable
development and environmental performance by opening new avenues and opportunities to
achieve WEN (Lecoutere, 2017; Li et al., 2022; Madhavi, 2024; Denhere, 2024). In addition,
GEP and WEN can be significantly developed through GOS (de Groot et al., 2017; Denhere,
2024; Handoko et al., 2024). These initiatives make and nurture women entrepreneurs to
bring sustainable societal change through green technology and technological innovation
(Soomro et al., 2020; Trapp and Kanbach, 2021).

2.3 Green incentives (GIS)

GIS is a very important factor that examines and underscores the various circumstances that
become favorable for the development of WEN and society’s development and prosperity.
These include several dimensions and incentives, i.e. access to technology, innovation
grants, the obtainability of profits, lower taxation rates, grants and subsidies, green skill
training and many more (Babiarz et al., 2017; Bakari, 2013; Oladeji et al., 2024). According
to Sharma and Varma (2008), Suresh and Saravanan (2013), Chowdhury and Chowdhury
(2011) and Modi et al. (2014), for women, the provision of microfinance for organizations
has a massive contribution to WEN. In the same direction, activities and programs relating to
health, i.e. family planning programs, provide social welfare, institutional structures and
women’s health empowerment (Kaur, 2010; Der Boghossian, 2019; Oladeji et al., 2024;
Israrud Din, 2024; Nichols, 2024). There are other factors, such as educational programs,
market access, technology, entrepreneurial knowledge and skills and government support,
that substantially contribute to the development of WEN and GEP (Farinelli et al., 2011,
Zeng and Ren, 2022; Mia et al., 2022; Vasilescu et al., 2023; Abdelwahed et al., 2023).
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2.4 Green entrepreneurship (GEP) International
The development of WEN is possible mainly through the enhancement of GEP, particularly Journal of
with a focus on social connections, education, technology integration, financial enclosure,
policy assistance, etc. (Islam, 2020; Mahsud and Ali, 2020; Ghosh et al., 2024). GEP is also
associated with different modes and strategies in sectors such as green tourism, sustainable
agriculture and renewable energy, which positively affect WEN (Savastano et al., 2022;
Mahajan and Bandyopadhyay, 2021). GEP operates enterprises that practice pro- 341
environmental practices, and it highlights environmentally friendly practices, which provide
advantages in terms of sales promotion by reducing overall production and enhancing pre-
tax earnings. Several environmental challenges, such as climate change, global warming and
water pollution, massively resist sustainable economic growth in Nigeria (Anabaraonye
et al., 2023a). In this way, GEP is one of the massive and practical strategies to adapt and
mitigate climate change, ultimately alleviating poverty and ensuring sustainable economic
growth (Anabaraonye et al., 2023b). Bakari (2013) argues that ecologically sustainable
operations are enhanced by green entrepreneurs, thanks to a rise in expenditure on green
procurement and experience an increase in personnel output. In the same context, GEP
promotion and education programs help to develop skills and confidence among women,
allowing them to undertake environmentally friendly activities in their organizations
(Radovi¢-Markovi¢ and Zivanovié¢, 2019; Fallah and Soori, 2023). A literature review
assessment by Anabaraonye et al. (2021) demonstrates that promoting GE is necessary for
attaining healthy environmental safety and economic growth. Climate change education is
also a massive contributor to effectively achieving sustainable development goals.
Furthermore, GE education and green entrepreneurial opportunities positively contribute to
the sustainable development of Nigeria’s plastic recycling industry (Anabaraonye et al.,
2022a, 2022b). Well-known scholars in the domain, like Fallah and Soori (2023) and
Abdelwahed et al. (2022), highlight the substantial contribution of institutional frameworks
and policies in creating GEP. Likewise, WEN can be improved through e-entrepreneurship,
technology, markets and digital platforms (Islam, 2020; Abdelwahed et al., 2022; Li et al.,
2023; Alzamel, 2024).

Development
Issues

2.5 Women empowerment (WEN)

WEN involves the conviction in women’s capacity to make decisions about property,
guaranteeing that they possess the self-assurance and power to oversee and possess assets. It
embraces the ability to make well-informed decisions concerning health and family
planning, empowering women to have control over topics that are vital to their overall well-
being and reproductive health (Swain and Floro, 2012; Chatterjee et al., 2018; Yoopetch,
2021).

Relevant literature demonstrates the diverse factors that meaningfully enhance GEP,
environmental sustainability, WEN and sustainable development, such as GESS, climate
change, GOS, supportive policies, access to resources, GIS, education, green skills
training, technology integration, economic opportunities, digital skills training, new
market opportunities, contrivance sustainable practices, resource capacities, effective
educational programs, institutional structures, entrepreneurial activities, access to
microfinance, social benefits, supportive institutional frameworks, conducive
environment for eco-friendly business practices, market opportunities, educational
programs, policy support, social networks, technology integration, government support
and green entrepreneurial ecosystem (Brandt and Svendsen, 2016; Chatterjee, 2016;
Jabbar and Zaza, 2016; de Groot et al., 2017; Radovi¢-Markovié and Zivanovié, 2019;
Der Boghossian, 2019; Potluri and Phani, 2020a, 2020b; Zhao et al., 2021; Li et al., 2022;
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1JDI Fallah and Soori, 2023; Yasir et al., 2023; Abdelwahed et al., 2023; Medhekar, 2024;
24,3 Madhavi, 2024; Nwafor and Obinna, 2024; Mukherjee et al., 2024; Ghosh et al., 2024;
Handoko et al., 2024).

However, research still needs to fill the gaps where existing literature has not investigated
the effect of GESS, GOS and GI on both GEP and WEN in an integrated way. Moreover, in
the presence of GESS, GOS and GI, any discussions on the direct or indirect contribution of

342 GEP on WEN disappeared. Finally, contextually, this investigation among Saudi women
entrepreneurs of green business needs to concentrate more on exploring their empowerment,
despite Saudi women entrepreneurs confronting several challenges regarding GEP and
WEN. For instance, Abdelwahed, Bastian and Wood (2022) exert the societal and cultural
barriers that limit women’s participation in entrepreneurial activities and sustainable
business ventures. Corporate disclosures, policy initiatives and gender equality remain
significant gaps in empowerment and support for women in green business and
entrepreneurship (Al-Nasrallah, 2023). The role of e-entrepreneurship in boosting a green
economy is noted. However, access to digital tools and platforms still needs to be improved
for many Saudi women due to socio-economic factors (Alzamel, 2024). Likewise, green
human resource management and green creativity are also massive barriers among women
intrapreneurs (Iram et al., 2025). Hence, there is a dire need to develop comprehensive
support systems and policies to enable women’s active participation in green business
initiatives, particularly to align with Saudi Vision 2030 (Nieva, 2016; Rana and Alayed,
2018). To tackle these challenges, GEP has a central role in developing WEN in Saudi
Arabia, where it delivers a pathway for women to be involved in sustainable economic
activities, in turn nurturing their economic independence and social inclusion. This women’s
participation enhances their skills and competencies in evolving green technologies and
generates opportunities to break free from traditional gender roles and establish themselves
as leaders in the green economy.

Based on these gaps, the conceptual framework for this study inspects the impacts of
GESS, GOS and GIS on WEN in Saudi Arabia, with GEP serving as a mediating variable
(Figure 1). GESS has a direct effect on WEN, where GESS develops women’s ability to
participate in entrepreneurial activities. In the same way, GOS is the pre-requisite for
women to establish their enterprises by providing the best chances and opportunities. The
GIS construct, which comprises different kinds of support (financial and technical), is
prominent for diminishing barriers for women. The contribution of GEP as a mediator
positively reinforces WEN. Moreover, providing GOS for women empowers them as they
start their green enterprises. In this way, this framework underscores the strong
connection between these factors, emphasizing the meaningful contribution of GEP to the
development of WEN.

2.6 Green entrepreneurial skills (GESS), women empowerment (WEN) and green
entrepreneurship (GEP)

GESS prioritizes WEN by creating new job opportunities, improving informal finance and
promoting sustainable development. Integrating GESS into training programs on gender
empowerment and security provides women with the tools needed to participate in the labor
market (Kwauk and Casey, 2022). Odondi’s (2023) study shows Kenya Vocational
Education and Training (TVET) integrating GESS and how it benefits women through
development, especially through job and study development for young women. Rosyidah
(2017) establishes that environmental skills training in Jakarta’s fishing communities leads to
more significant economic opportunities for women, underlining the significance of
contextualized green skills training. In Southwest Nigeria, Alabi et al. (2023) provide
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Hla
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Green opportunities |

Green incentives &= H3a

Source(s): Developed by the researchers
Figure 1. Conceptual model of the study

evidence that skill development, i.e. green skills, leads to sustainable economic
empowerment for women. Likewise, in the empirical assessment of Bhattacharjee (2017), a
combination of indigenous knowledge with GESS substantially boosts WEN, mainly in the
context of sustainable development. For women refugees at the Zaatari camp in Jordan, the
available vocational training programs for GESS enhance economic opportunities, which
ultimately bring WEN (Jabbar and Zaza, 2016). In the same direction, Mukherjee et al.
(2024) argue that digital skills training, integrated with GESS, significantly empowers poor,
unemployed women in India. In the context of Harare, Zimbabwe, supporting policies
regarding women’s participation in GEP were enhanced through opportunities in green skills
training (Manyati et al., 2024; Yasir et al., 2023). Similarly, GESS and green technology play
an enormous role in improving GEP (Sern, 2020; Papageorgiou et al., 2023; Muaddab,
2024). GESS enhances individuals’ ability and competence, ultimately bringing economic
growth and GEP in green industries (Kozlova and Volkova, 2019; Sern, 2020). This
empowers entrepreneurs to create new business opportunities and work to improve the
environment (Abdelwahed et al., 2023; Nwafor and Obinna, 2024).

Consequently, the domain literature confirms the links between GESS, WEN and GEP in
various contexts, regions and organizations. Nevertheless, these links are further warranted
among women entrepreneurs in Saudi Arabia. The main reason behind that under Vision
2030, Saudi Arabia more focus on the nation’s ongoing transformation and development,
specifically in WEN and GEP (Al-Sadiq and Daghistani, 2021), where women can assist in
diversifying the economy and sustainability in Saudi Arabia (Petrakis, 2020; Alsharif et al.,
2022; Gupta et al., 2020; Sadi and Al-Ghazali, 2021). Therefore:

Hla. GESS positively enhances WEN.
H1b. GESS positively enhances GEP.
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1JDI 2.7 Green opportunities (GOS), women empowerment (WEN) and green entrepreneurship
24,3 (GEP)
The various investigations resulting from GOS and WEN are approximately linked in this
pattern. Likewise, the study by Radovié-Markovi¢ and Zivanovi¢ (2019) confirmed the bank
investment and the contribution of education through the enhancement of GEP that
economically empower women in this sense. Hence, WEN takes toward the sound
344 surrounding sustainability results (Achuo et al., 2022). Furthermore, digital technologies are
available on various occasions for WEN and environmental sustainability from this
perspective (Denhere, 2024). Parting with this, WEN encounters multiple problems,
including the dearth of policy assistance, health issues and a limited approach to means,
which are the specific challenges (Chatterjee, 2016; Handoko et al., 2024). The study
revealed that empowering rural women supports climate variable justification, as Ajani et al.
(2013) explained. Moreover, transformation, marketing and informal food energy are
essential for environmental sustainability and WEN (de Groot et al., 2017). Meanwhile,
WEN has developed through agricultural partners and contributes to permaculture
performances (Lecoutere, 2017). However, GOS has an essential influence on GEP
enhancement. A vast study of literature discusses that a more in-depth research task is
required to impart knowledge regarding an awareness related to environmental
understanding, which influences commercial performance (Golsefid-Alavi et al., 2021;
Nordin and Hassan, 2019). Education and policy support are reasoned to enhance GEP and
GOS in Nigeria, and they indicate such a way to improve economic growth (Ataman et al.,
2017; Anabaraonye et al., 2021). In a similar pattern, GOS was developed for adult users in
Pakistan who need green means being present for marketers (Soomro et al., 2020). The
private market indicates that it can facilitate the promotion of management (Burzynska et al.,
2018; Trapp and Kanbach, 2021).

In Turkey, cultural and economic factors and GOS significantly influence GEP (Uslu
et al., 2015). In the empirical assessments of Harini and Meenakshi (2012) and Makhloufi
et al. (2022), GEP is an alternative business solution that protects the environment and
enhances environmental performance through GOS and green entrepreneurial orientation.
The integration of opportunity, GOS and resource capacities are the better predictors of
sustainable competitive advantage, GEP environmental performance and sustainability
(Mathur and Tandon, 2016; Gunawan and Fraser, 2016; Li et al., 2022; Madhavi, 2024).

Consequently, domain researchers have established the association between GOS, WEN
and GEP. Contextually, the confirmation of these associations needs further concentration
among Saudi women as, at present, Saudi Arabia strongly emphasizes developing green
industries and creating entrepreneurial opportunities (Al-Fattah, 2022). GOS in Saudi
Arabia, such as renewable energy projects, sustainable agriculture and environmental
technologies, are exclusive in their scale and government backing compared to other
contexts (Khan and El-Garaihy, 2020). These creativities provide new pathways for WEN, as
the green economy may offer fewer traditional barriers for women entrepreneurs in a
conservative society where they are typically confronted by constraints (Alarifi et al., 2021).
Furthermore, with the government’s active promotion of sustainability and entrepreneurship,
these GOS are able to catalyze new forms of entrepreneurship, specifically in emerging
sectors such as clean energy and waste management (Mirza and Olayan, 2021; Abdelwahed
etal., 2023). Thus, we developed:

H2a. GOS positively enhances WEN.
H2b. GOS positively enhances GEP.
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2.8 Green incentives (GIS), women empowerment (WEN) and green entrepreneurship International
(GEP) Journal of
The GIS factor has excellent prominence and importance in developing WEN, which leads to Development
sustainable economic development. The institutional policies and structures positively Issues
enhance women’s socio-economic development (2010; Der Boghossian, 2019; Israrud Din,
2024). According to Radovi¢-Markovi¢ and Zivanovi¢ (2019), education financial support
passively empowers women to engage in GEP. In the same way, entrepreneurial activities, 345
financial resources and access to microfinance enhance WEN (Chowdhury and Chowdhury,
2011; Suresh and Saravanan, 2013; Modi et al., 2014). Sustainable agricultural practices, i.e.
millet farming, validate the intersection of GIS and WEN, contributing to broader social
benefits (Medhekar, 2024). Similarly, health-related initiatives, community-based health
projects and family planning programs exhibit social and health empowerment that can boost
women’s overall economic status (Babiarz et al., 2017; Nichols, 2024; Oladeji et al., 2024).

GIS comprised of financial subsidies, grants, tax breaks and supportive institutional
frameworks can have a substantial contribution to nurturing GEP by plummeting initial cost
barriers and making a conducive environment for eco-friendly business practices (Sirb,
2017; Nikolaou et al., 2018; Potluri and Phani, 2020a; Zhao et al., 2021; Zeng and Ren,
2022; Vasilescu et al., 2023). According to Yasir et al. (2023), GIS is essential for generating
a flourishing green entrepreneurial ecosystem that aligns entrepreneurial activities and GEP
with environmental goals.

Consequently, GIS positively predicts both GEP and WEN. In the context of developed
countries, GEP is shaped and enhanced by market forces, i.e. funding, incentives, policies
regarding tax reductions, funds and financial support for green start-ups and the initiatives of
tax exemptions toward maintaining of eco-friendly and pro-environmental businesses
(Alkhalaf and Yousif, 2020). In this way, these steps of incentives and financial assistance
positively empower and nature women to play their significant contribution in the society
and get the sustainability (Ibrahim and Kayed, 2021). Consequently, to confirm the effective
role of GIS toward WEN and GEP, this further takes serious concentrations, specifically in
the context of women in Saudi Arabia (Al-Mutairi et al., 2021; Algahtani, 2021; Alarifi and
Naser, 2022). Thus, we developed:

H3a. GIS positively enhances WEN.
H3b. GIS positively enhances GEP.

2.9 Green entrepreneurship (GEP) and women empowerment (WEN)

GEP plays a pivotal role in WEN by addressing several key areas, such as education,
financial access, sector-specific opportunities, policy support, social networks, technology
integration, etc. Education also has a robust role in equipping women with the skills and
knowledge necessary for GEP. Educational and GEP programs empower women and also
provide knowledge on sustainable practices and environmental management, which is
necessary to start and manage green businesses efficiently (Radovi¢-Markovi¢ and
Zivanovi¢, 2019; Potluri and Phani, 2020b; Fallah and Soori, 2023). According to
Abdelwahed et al. (2022) and Fallah and Soori (2023), institutional frameworks and policies
support the enabling environment for women in GEP, where these policies that promote
gender equality, deal incentives for green ventures and deliver regulatory support are
essential. Likewise, strong networks also empower women by providing mentorship,
resources and emotional support, which are critical for overcoming the obstacles female
entrepreneurs face (Islam, 2020; Li, Murad and Ashraf, 2023). GEP and technology
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1JDI integration, specifically e-entrepreneurship, open new avenues for women with access to
24,3 digital platforms, markets and information, which ultimately empowers them (Abdelwahed
et al., 2022; Alzamel, 2024). Similarly, sector-specific strategies and approaches, such as
sustainable agriculture, renewable energy and green tourism, deliver targeted opportunities
for women (Mahajan and Bandyopadhyay, 2021; Savastano et al., 2022).
As a result, GEP’s reputation for achieving WEN is very substantial. However, its
346 confirmation among women in Saudi Arabia is still at the infantry stage (Alghamdi and Park,
2020; Alyamani, 2020). Thus, to further confirm this, we expect:

H4. GEP positively enhances WEN.

2.10 Green entrepreneurship (GEP) as mediator

GEP is the influential and important factor that reinforces the development of the
connections between GESS, GOS, GIS and WEN. This is possible through acquiring and
polishing green technology skills, competencies and digital platforms, which will eventually
enhance GEP and sustainability in several contexts and industries (Skordoulis et al., 2022).
In the assessment of Ebrahimi and Mirbargkar (2017), GEP brings professional development
and opportunities. Similarly, GOS generates new ideas and notions regarding permaculture
and renewable energy that significantly enhance WEN. Besides, GIS also massively boosts
WEN through the provision of various financial assistance and text reduction strategies
(Zhao et al., 2021). Furthermore, GEP assists in changing the economy by developing
sustainable development and competitive advantage (Doan and Nguyen, 2021; Umar and
Khan, 2023; Shehzad et al., 2024). The literature also highlights the consistent positive
effects of GESS, GOS and GIS on GEP and WEN (Babiarz et al., 2017; Nikolaou et al.,
2018; Nordin and Hassan, 2019; Potluri and Phani, 2020a; Zhao et al., 2021; Kwauk and
Casey, 2022; Mia et al., 2022; Abdelwahed et al., 2023; Handoko et al., 2024; Ghosh et al.,
2024; Nichols, 2024; Oladeji et al., 2024; Alabi et al., 2023; Manyati et al., 2024).

As a result, the domain literature underlines the bridging contribution of GEP between
GESS, GOS, GIS and WEN. Besides, it also offers consistent associations between GESS,
GOS, GIS, GEP and WEN. In Saudi Arabia, the role of GEP as a mediator between GESS,
GOS, GIS and WEN is critical due to the country’s unique socio-economic transformation
under Vision 2030 (Alshammari, 2021). GESS equips women with the knowledge and
capacity to navigate emerging industries. Still, it is through GEP that these skills lead to real
empowerment by providing platforms for innovation, leadership and business ownership
(Al-Moammar and Alsahli, 2022). Likewise, GOS in renewable energy, sustainable
agriculture and eco-friendly technologies offer women access to new markets. However,
GEP mediates this connection by enabling women to capitalize on these opportunities,
creating businesses that benefit the environment while also enhancing their socio-economic
status and decision-making power (Alsharif and Alqurashi, 2021). Finally, GIS — such as
government grants, tax exemptions and supportive policies — are critical drivers of
entrepreneurship in Saudi Arabia (Alraja, 2021). To confirm the contribution of GEP as a
mediator in the economy of Saudi Arabia, we expect:

H5. GEP mediates the connection between GESS and WEN.
H6. GEP mediates the connection between GOS and WEN.
H7. GEP mediates the connection between GIS and WEN.
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3. Methods International
3.1 Approach and respondents Journal of
We applied a deductive approach and collected cross-sectional data, as this is regarded as the
best approach to predicting facts and providing an accurate picture of the phenomenon with
numbers and figures (Prabhu, 2020). Moreover, researchers like Swain and Floro (2012),
Bakari (2013), Chatterjee et al. (2018), Der Boghossian (2019), Zhao et al. (2021), Li et al.
(2022), Abdelwahed et al. (2023), Medhekar (2024), Nwafor and Obinna (2024), Mukherjee 347
et al. (2024), Ghosh et al. (2024) and Handoko et al. (2024) applied the same strategy to
explore their hypotheses on WEN, GEP, GOS, GIS and GESS.

The study’s respondents are women entrepreneurs in Saudi Arabia. These women have
successfully started and run green businesses, which are established with great experiences,
challenges and the impact of green initiatives on their empowerment. In the WEN of Saudi
Arabia, entrepreneurship, e-entrepreneurship and GEP have contributed significantly to
boosting a green economy. However, Saudi women still confront challenges and resistance in
different aspects, such as GESS, GOS and GI (Alzamel, 2024; Tram et al., 2025). Therefore,
it is necessary to develop a robust support system and related policies to enable women’s
active participation in green business initiatives, aligning with Saudi Vision 2030 (Nieva,
2016; Rana and Alayed, 2018).

Development
Issues

3.2 Authentication of survey tool and data collection

We applied the survey questionnaire to get the required responses using several approaches,
such as online and offline. We ensured its reliability and validity through a pilot test by
collecting 26 responses before the launch of large-scale data collection. We provided the
reliability of the survey through Cronbach’s alpha (@) to gauge its internal consistency and
validity ensured by university professors who confirmed its content validity and format of
the survey. The experts suggested minor modifications. Consequently, we launched a valid
and reliable study for large-scale data collection.

We used convenience sampling to reach the respondents (Kivunja, 2015) quickly. This
approach is characterized by its simplicity, affordability and adherence to the most effective
methods for conducting online and offline research (Winton and Sabol, 2022). In an online
survey, we disseminated online links through WhatsApp groups and Facebook to get out to
most women, enabling them to complete the online survey. We also visited numerous
locations where women work within organizations and entrepreneurial platforms — initially,
we distributed 550 survey forms and received 318 samples of raw data, with a response rate
of 57.81%. After data cleaning and screening, four forms were discarded due to the presence
of missing data of more than 5% of each construct of an outlier. Finally, we used 314 valid
samples to conclude the study outcomes.

We applied G*Power to determine the suitable size required for the study, a technique that
is best for researchers to warrant their surveys are suitably planned to observe their findings’
effectiveness with the assumptions, i.e. validity and reliability (Verma et al., 2020; Faul
et al., 2009). In our study, we used this technique and five main predictors (based on several
regressions) to decide the effect size, where the test suggested the requirement of 138
samples. Our sample size fulfils the sufficiency requirement, as a sample size of 200-300
participants is generally sufficient for stable parameter estimation in SEM, mainly when the
model is not overly complex (Westland, 2010; Kline, 2015). Furthermore, it is also in line
with the requirement of the Monte Carlo simulation method, which suggests that a sample
size of 314 must yield reliable parameter estimates and standard errors for the specified
model. Therefore, our sample size of 314 is desirable to conclude the results, showcasing the
thoroughness of our research methodology.
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1JDI We maintained the ethical values of respondents, assuring them of their confidentiality,

24,3 anonymity and strict preference for their responses. We got a signed informed consent from
each to confirm their acceptance. We made everything accessible so respondents could feel
relaxed when filling out the forms. Finally, we requested that they return the filled survey
within a week.

348 3.3 Common method bias

Confirming the common method bias (CMB) is an indispensable feature of research to
determine the validity of the empirical results. In this respect, we applied two methods — VIF
and Harman’s one-factor test as advised by Podsakoff et al. (2003), Kock (2015) and Kock
and Lynn (2012) — and anticipated that bias exists when any researcher applies the same data
collection method using the same questionnaire. To tackle these issues, we applied the
variance inflation factor (VIF) because of its great prominence in assessing quantitative
empirical studies for the insurance of CMB. All values of VIF for all respective factors must
be below 3.3, which warrants any CMB’s nonexistence. In this way, in our results, all the
values of VIF for the inner model established no single-source bias, which may be a
significant concern in our data set (Table 1). Furthermore, as we collected the responses for
the constructs (independent and dependent) from the same respondents, we applied
Harman’s one-factor test to determine the likelihood of CMB (Podsakoff et al., 2003;
Baumgartner et al., 2021). The test outcomes suggested the first factor’s variance as 44.07%,
lower than the suggested value of 50% (Podsakoff et al., 2003). At the same time, the other
four factors explain 61.9% of the cumulative variance, which is higher than the
recommended values (50%). Thus, CMB is also not an issue of this study in light of
Harman’s one-factor test.

3.4 Measures

We adopted all the scale items from domain literature and assessed with a five-point Likert
scale: “strongly agree = 1 to strongly disagree = 5.” In detail, we assessed GEP with 15 items,
GESS with six items, GOS with five items and GIS with ten items from Bakari’s study
(2013). Finally, we assessed WEN by adopting four items from Swain and Floro (2012) and
Chatterjee et al. (2018) (see details in Table 2).

4. Results

4.1 The characterization of the participants

We collected data from women green entrepreneurs in Saudi Arabia. The demographic
profile of the respondents suggests a majority of respondents (n = 131 or 41.72%) were aged
between 31 and 40 years; 36.94% (n = 116) were 18-30years; 14.01% (n = 44) were

Table 1. Full collinearity testing

Construct VIF

Green entrepreneurship [GEP] 1.672
Green entrepreneurial skills [GESS] 1.821
Green opportunities [GOS] 2.553
Green incentives [GIS] 2.096
Women empowerment [WEN] 1.482

Source(s): Estimated by the researchers
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41-50years and only 7.33% (n = 23) were 51 and more years of age. With regard to the International
education level, a majority of respondents (n = 111 or 35.35%) had a bachelor’s degree; Journal of
21.02% (n = 66) had high school or equivalent; 17.83% (n = 56) possessed an associate

degree; and only 1.28% (n = 4) had doctorate degrees. Concerning experience in GEP, Development
29.30% (n = 92) have 4-7; 25.48% (n = 80) have 1-3years; 24.20% (n = 76) have Issues
8-10years; 12.10% (n = 38) possessed more than ten years; and only 8.92% (n = 28) had less

than one year of experience in GEP (see details in Table 3). 351

4.2 Measurement model

We used partial least squares (SmartPLS4) to conduct the structural equation modeling
(SEM) (Ringle et al., 2015). At the initial stage, in the measurement model, we followed the
recommendations of Hair et al. (2022) by checking the aspects, i.e. the factor loadings
(> 0.7), composite reliability (CR) (> 0.7) and an average variance extracted (AVE) to
establish convergent validity and reliability. As presented in Table 1, the majority of the
scale’s items are noted as above threshold values (> 0.70) (Hair et al., 2022), except for a few
items, i.e. GEP11, GEP12, GEP13, GEP14, GEP15, GESS4, GIS3, GIS10 and WEN4
(Table 2 and Figure 2). We deleted unloaded items accordingly (Hair et al., 2022) because
items with low loadings might affect the overall reliability of the measurement model
(Martynova et al., 2018; Hair et al., 2019). Subsequently, the remaining items more
accurately capture the intended construct and lead to a more consistent and reliable set of
measurements. Continuing this, we ensured CR and AVE, where we found these above
threshold values (CR => 0.70; AVE => 0.50) for the rest of the constructs of the model
(Table 4 and Figure 2).

In the second stage, to examine the essential aspect of the model (discriminant validity),
we conducted the heterotrait-monotrait (HTMT) ratio. This mode (HTMT) has the most
significant prominence because of its base on a multi-trait-multimethod matrix (Henseler
et al., 2015). The values of HTMT should not exceed 0.85 (Kline, 2016), whereas, in the
perception of Gold et al. (2001), the values of HTMT should range from less than 0.90. In

Table 3. Demography

Indicator Characteristics Samples %
Age [years] 18-30 116 36.94
31-40 131 41.72
41-50 44 14.01
51+ 23 7.33
Total 314 100.0
Education level High school or equivalent 66 21.02
Associate degree 56 17.83
Bachelor’s degree 111 35.35
Master’s degree 77 24.52
Doctorate degree 04 1.28
Total 314 100.0
Experience in green entrepreneurship [years] <1 28 8.92
1-3 80 25.48
4-7 92 29.30
8-10 76 24.20
>10 38 12.10
Total 314 100.0

Source(s): Researchers’ own questionnaire’s data
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Figure 2. Measurement model

this manner, in our analysis, the values of HTMT were found to be less than 0.85, warranting
no discriminant validity issue (Table 5). Furthermore, we ensured Fornell and Larcker
(1981). We noted the AVE value square-rooted and confirmed against the construct’s inter-
correlation with other constructs in the present study model (Chin, 2010). We found it
satisfactory (Table 6).

4.3 Structural model

At the initial stage, we observed the model fitness to ensure validity by using leading
indicators, i.e. the standardized root mean square residual (SRMR) and the normed fit index
(NFT), as recommended by Henseler et al. (2014) and Hair et al. (2017). In these indicators,
SRMR must be lower than 0.08, and NFI must be higher than 0.90; our SRMR value
appeared to be 0.069, and the NFI value was 0.920. These values ensured the quality of the
model. We applied bootstrap samples with 10,000 samples through a one-tailed test, in line
with the recommendations of Hair et al. (2022). The R? co-efficient of determination value
was noticed as 0.602, including GESS, GOS, GIS and GEP. Similarly, 0.532 was observed
with a combination of GESS, GOS and GIS constructs. These values recommend a high
level of contribution of R? with 60% and 53%, respectively (Hair et al., 2022). As a result,
our model has satisfactory explanatory power. As mentioned in Table 5 and Figure 3, the
effect of GESS on WEN is positive, while GESS’s effect on GEP is found to be negative
(Hla=[=0.083, p<0.05; HIb = =-0.190, p > 0.05). Hence, H1a is accepted, and H1b is
rejected. Moreover, there is a positive effect of GOS on WEN and GEP (H2a = f3 = 0.747,
p < 0.05; H2b = 3 = 0.125, p < 0.05). Henceforth, H2a and H2b are supported. Likewise, GIS is
the negative predictor of WEN and positive of GEP (H3a = 8 =-0.190, p > 0.05; H3b = =0.709,
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Table 4. Measurement model International

Constructs Items Loading AVE CR Alpha (a) Journal of
Development
Green entrepreneurship [GEP] GEP1 0.850 0.784 0.973 0.969 Issues
GEP10 0.866
GEP2 0.942
GEP3 0.910
GEP4 0.902 353
GEP5 0.893
GEP6 0.833
GEP7 0.838
GEP8 0.917
GEP9 0.894
Green entrepreneurial skills [GESS] GESS1 0.852 0.827 0.935 0.926
GESS2 0.973
GESS3 0.899
Green incentives [GIS] GIS1 0.863 0.716 0.953 0.943
GIS2 0.884
GIS4 0.881
GIS5 0.854
GIS6 0.877
GIS7 0.827
GIS8 0.802
GIS9 0.771
Green opportunities [GOS] GOS1 0.987 0.882 0.974 0.963
GOS2 0.987
GOS3 0.991
GOS4 0.990
GOS5 0.708
Women empowerment [WEN] WEN1 0.980 0.955 0.985 0.977
WEN2 0.975
WEN3 0.977

Note(s): Deleted items = GEP11, GEP12, GEP13, GEP14, GEP15, GESS4, GIS3, GIS10, WEN4; CR =
Composite reliability; AVE = Average variance extracted; a = Alpha reliability
Source(s): Estimated by the researchers

Table 5. Heterotrait-monotrait ratio (HTMT)

1 2 3 4 5
Construct GEP GESS GIS GOS WEN
1. GEP
2. GESS 0.079
3. GIS 0.713 0.184
4. GOS 0.178 0.045 0.130
5. WEN 0.142 0.063 0.071 0.782

Note(s): GESS = Green entrepreneurial skills; GOS = Green opportunities; GIS = Green incentives; GEP =
Green entrepreneurship; WEN = Women empowerment
Source(s): Estimated by the researchers
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1JDI Table 6. Fornell-Larcker criterion

24,3 1 2 3 4 5
Construct GEP GESS GIS GOS WEN
1. GEP 0.885
2. GESS 0.589 0.909

354 3.GIS 0.696 0.129 0.846
4.GOS 0.172 0.074 0.586 0.939
5. WEN 0.141 0.100 0.310 0.763 0.977

Note(s): “Diagonals represent the square root of the average variance extracted (AVE) while the other
entries represent the correlations.” GESS = Green entrepreneurial skills; GOS = Green opportunities; GIS =
Green incentives; GEP = Green entrepreneurship; WEN = Women empowerment

Source(s): Estimated by the researchers

P
190 (3.793
( )

0.083 (2.157)

Green entrepreneurship

0.152 (1.993)
Green entrepreneurial skills

0.125 (2.705)

0.709 (18.688)
0.747 (14.719)

Women empowerment

-0.190 (2.150)

Green opportunities
Green incentives

Source(s): Estimated by the researchers
Figure 3. Structural model

p < 0.05), which rejects H3a and accepts H3b. Furthermore, H4 is accepted by highlighting a
positive effect of GEP on WEN (H4 =3 =0.152, p < 0.05).

With regard to mediating analysis, we used the bootstrap method to guesstimate the
direct effect using Smart PLS software, a widely accepted method recommended by
researchers in the field, such as Preacher and Hayes (2004, 2008) and Hair et al. (2022).
Bootstrapping is a nonparametric resampling technique that is best for its statistical
accuracy and strength (Zhao et al., 2010). In the analysis, GEP does not mediate the
connection between GESS and WEN and GOS and WEN but positively mediates the
association between GIS and WEN (H5 = 8 = —-0.029, p>0.05; H6 = = 0.019, p > 0.05;
H7=[£=0.108, p <0.05). Consequently, H5—H6 are rejected, and H7 is accepted (Table 7,
Figure 3).
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1JDI 5. Discussion
24,3 This study explored the effect of GESS, GOS and GIS on WEN and GEP. It identified the
impact of GEP on WEN, and GEP’s mediating effect in developing the connection between
GESS, GOS and GIS on WEN among women green entrepreneurs in Saudi Arabia. The
study’s results confirmed a positive impact of GESS on WEN but a negative on GEP. These
associations are supported by different studies, such as Jabbar and Zaza (2016), Rosyidah
356 (2017), Bhattacharjee (2017), Rao (2018), Odondi (2023), Alabi et al. (2023), Manyati et al.
(2024), Muaddab (2024) and Yar et al. (2024), but are not supported by Kozlova and Volkova
(2019), Sern (2020), Papageorgiou et al. (2023) and Muaddab (2024). These positive results
suggest that different entrepreneurial skills related to green perspectives, such as training in
green business activities, build confidence and self-reliance and open up other employment
opportunities. Skills in green management and team management empower women to take
on leadership roles, nurturing inclusive and productive environments while endorsing
sustainable practices. Proficiency in green business planning certifies strategic development
and efficient resource allocation, even though green marketing skills improve market
reach and brand value. The capability to identify green business opportunities drives
innovation and creativity, leading to economic empowerment and financial independence.

GEP is significant in attaining WEN. More clearly, the green technology skills used for
GEP bring more sustainability and GESS to the environment (Skordoulis et al., 2022). In the
perception of Ebrahimi and Mirbargkar (2017), there is a significant and praiseworthy role of
GEP in encouraging women. Likewise, the contribution of GOS is to bring new notions and
areas in the direction of permaculture and renewable energy, ultimately leading to improving
WEN. The contribution of GIS is associated with the provision of WEN in several aspects,
such as taxation for green measures and various financial assistance (Zhao et al., 2021; Umar
and Khan, 2023). Similarly, GEP supports the use of GESS and access to GOS and helps
women benefit from motivation, ultimately empowering them and contributing to stable
development (Karimi and Nabavi Chashmi, 2019; Abdelwahed et al., 2023).

The results established a positive effect of GOS on WEN and GEP. These outcomes are in
line with relevant literature (Phan, 2013; Chatterjee, 2016; Gunawan and Fraser, 2016; de
Groot et al., 2017; Soomro et al., 2020; Trapp and Kanbach, 2021; Li et al., 2022; Makhloufi
et al., 2022; Madhavi, 2024; Denhere, 2024; Ghosh et al., 2024). These results suggest that
GOS positively impacts WEN and GEP because the absence of economic barriers leads to
more women entering the green economy, encouraging participation and reducing gender
gaps in employment. The high demand for green products and services provides an important
business opportunity for women to earn income and achieve economic independence.
Extensive opportunities for green procurement open up new markets for women-owned
businesses and foster sustainable growth. Similarly, public support for green activities
improves social validation, and community engagement empowers women to take
leadership roles in environmental initiatives. Access to information on green technology
prepares women with the knowledge and skills needed to innovate and remain competitive,
advancing their professional development and empowerment.

The study’s findings confirmed a negative effect of GIS on WEN but a positive on GEP.
These results are in line with several studies, such as Nikolaou et al. (2018), Potluri and
Phani (2020a), Zhao et al. (2021), Mia et al. (2022) and Abdelwahed et al. (2023) and in
contradiction with Sharma and Varma (2008), Suresh and Saravanan (2013), Medhekar
(2024), Nichols (2024) and Oladeji et al. (2024). The results demonstrate that GIS hurt WEN
but positively affected GEP for several reasons. The taxation system, attractive government
incentives and environment-minded management create favorable conditions for green
business, promoting GEP. Entrepreneurs are drawn to green ventures’ expected benefits,
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market diversification and profitability, supported by easy regulations and the ability to International
modify products for green markets. However, these incentives often favor established, male- Journal of
dominated businesses, and women may need more equal access to capital, networks and

expertise required to benefit from these opportunities. Consequently, while GEP embellishes, Development
the structural inequalities and barriers faced by women result in their empowerment being Issues
negatively affected.

Likewise, the analysis confirmed a positive connection between GEP and WEN, which is 357

reinforced by various scholars in the domain (Radovi¢-Markovi¢ and Zivanovi¢, 2019;
Potluri and Phani, 2020b; Abdelwahed et al., 2022; Savastano et al., 2022; Fallah and Soori,
2023; Fallah and Soori, 2023; Alzamel, 2024). These results demonstrate that GEP
positively impacts WEN by enhancing their financial independence and confidence.
Increased sales and profits from green activities boost income, allowing women to make
informed property, health, family planning and education decisions. Business growth,
signified by more employees and a more substantial market presence, reinforces their
autonomy and self-worth.

In the last, GEP is not found to be the mediator between GESS, GOS and WEN but does
have a positive impact on developing GIS and WEN. In the domain literature, these
outcomes are supported by several scholars in the field, such as Karimi and Nabavi Chashmi
(2019), Zhao et al. (2021), Mia et al. (2022), Abdelwahed et al. (2023) and Handoko et al.
(2024). These results suggest that GESS, GOS and WEN are not connected through GEP as
they may have yet to make any noticeable contribution to training in green business
activities, green skills, teamwork and green business opportunities. More barriers as well as
lower demands and opportunities may provide resistance to developing these associations.
Moreover, there may be a need for proper access to information and green technology. On the
other hand, GEP mediates the positive link between GIS and WEN. In light of these results,
excellent and effective incentives may enhance the WEN. The government and other
agencies may support the development of WEN through GIS and GEP.

6. Conclusion

Overall, the results suggest a positive effect of GESS on WEN but a negative on GEP. GOS
has a positive and substantial effect on both WEN and GEP. The impact of GIS on WEN is
negative, while positive on GEP. Moreover, GEP is the positive predictor of WEN. Finally,
concerning mediating effects, the GEP does not play any meaningful and positive role in
developing an association between GESS, GOSS and WEN. At the same time, it positively
contributes to creating a positive connection between GIS and WEN among women green
entrepreneurs in Saudi Arabia.

7. Implications of the study

The study offers several practical and theoretical contributions. Practically, the study’s
findings help policymakers and planners develop strategies for equipping women with skills
in terms of GEP, which significantly enhance their empowerment. Through this, higher
authorities could initiate training programs and educational initiatives to concentrate more on
GEP and foster women’s economic participation and leadership in sustainable business
ventures. The study’s outcome assists in underscoring the critical role of creating and
promoting green business opportunities in attaining dual objectives of gender empowerment
and sustainable economic development. In this regard, policymakers could concentrate on
creating a supportive environment that comprises access to green markets, resources and
networks, which can benefit women and influence these opportunities effectively. It would
also support the decision to enhance GIS in promoting GEP as they might unintentionally
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1JDI drawback women, possibly due to structural barriers or biases within the incentive
24,3 distribution mechanisms. Henceforth, policymakers must design gender-sensitive incentives
to ensure equitable access for women entrepreneurs. Moreover, this study’s findings ideally
encourage more women to participate in GEP and can thus be a strategic approach to
achieving sustainable development goals with social benefits and gender equality. The
study’s insights offer practical implications for policymakers, educators and practitioners
358 aiming to improve WEN through GEP in Saudi Arabia. Policymakers must realize the need
for targeted interventions that address women-specific barriers, promote equitable access to
GOS and ensure that incentive structures support rather than hinder women’s participation in
the green economy. The study’s outcomes provide insights into WEN and GEP, such as
decision-making, market trends and innovation strategies. Entrepreneurs can use these
findings to polish their approaches, minimize risks and optimize the allocation of resources.
Besides, entrepreneurs can redesign their business models to align with market demands or
customer essentials. This leads to competitiveness and sustainability in both society and
business spheres. The study assists in addressing sustainability and social impacts, which can
guide entrepreneurs toward adopting more environmentally and socially responsible
business practices, thus contributing to societal well-being.

Concerning theoretical implications, the study’s findings contribute to the literature on
gender, entrepreneurship and sustainability by highlighting the links between GESS, GOS
and GIS and their impacts on WEN and GEP. The positive effect of GESS on WEN, but not
on GEP, demonstrates that more than skills alone may be required to foster GEP without
supportive structures and opportunities. The dual positive impact of GOS on both WEN and
GEP highlights the critical role of market and resource access in translating skills into
entrepreneurial activity and empowerment. The contrasting effects of GIS on WEN and GEP
underscore the need to design incentive mechanisms that are inclusive and gender-sensitive.
Besides, the mediation analysis reveals that GEP can act as a bridge to mitigate some adverse
effects of GIS on WEN, suggesting that nurturing green enterprises can have broader socio-
economic benefits. These understandings extend existing theoretical frameworks by
highlighting the need for an integrated approach that considers skills, opportunities and
incentives to achieve gender equality and sustainable entrepreneurship goals.

8. Limitations and future research directions

The study is limited as it applied only quantitative methods based on cross-sectional data,
and its conceptual framework did not underprop any relevant theory. The study is restricted
to only a few constructs, such as GESS, GOS, GIS, GEP and WEN. On a contextual basis,
the study only targeted green women entrepreneurs in Saudi Arabia based on a convenience
sampling technique with online and offline sources. Besides, the study used a single source
of data collection, i.e. a survey questionnaire. The study is limited for potential endogeneity
issues due to the cross-sectional design. This raises concerns about reverse causality — where
the outcomes could influence the predictors — and omitted variable bias, where unaccounted-
for variables may impact the observed relationships. Finally, the conclusions of the study are
drawn from only 314 samples.

Future directions suggest examining this model based on mixed and qualitative methods.
Also, the conceptual framework must apply any suitable domain theory to underpin the
model of the study. Other related factors, such as green culture, green HRM practices, pro-
environmental behavior, climate change, leadership, etc., must be applied in future studies.
Male respondents from different sectors could also be targeted when investigating GEP and
empowerment. Future research may strengthen methodological rigor by using longitudinal
data or implementing techniques such as instrumental variables or fixed effects models.
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Finally, forthcoming researchers could consider extending the sample size to get more valid International

results in future. Journal of
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