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Abstract: Environmental entrepreneurship is considered a critical avenue for sustainable develop-
ment. Despite increasing studies on its benefits and impacts, we lack insights about its corresponding
process. There is an increasing need for policymakers to know how to develop this process and what
is required for its definition. This research aims to build an innovative theoretical model to explore the
trigger factors for the environmental entrepreneurship process in Saudi Arabia, which is the ultimate
focus point of this research. To achieve this objective, a deep literature review and a survey of expert
entrepreneurs’ opinions were performed. Experts and professionals in entrepreneurship validated
the opportunity of readiness factors identified. Data were gathered using a combined approach based
on closed-ended questionnaires and arranged interviews according to a schedule. Employing the
mixed influence matrix of cross-impact multiplications applied to classification (MICMAC) and the
Interpretive Structural Modeling (ISM) approach, the research identifies a hierarchical model of these
factors, addressing why and how they interact according to a specific order and priorities. The inves-
tigation reveals 15 factors that are structured into three main levels of influence: (1) factors driving
the adoption of environmental entrepreneurship orientation, (2) factors related to environmental en-
trepreneurship intention, and (3) factors for materializing environmental entrepreneurship behavior.
The findings emphasize the complementarity between environmental entrepreneurship intention
and orientation as a key factor in generating entrepreneurial behavior. This research pioneers the
empirical exploration of environmental entrepreneurship as a process. It contributes significantly
to theoretical and practical domains by offering a pragmatic framework and better understanding
for policymakers and stakeholders to focus on key factors that facilitate this process. This paper is
innovative because it uses the integrative ISM–MICMAC approach, supported by a primary and
brief bibliometric analysis of entrepreneurship.

Keywords: economic growth; sustainable development; green growth; self-employment; SDG
8-decent work and economic growth

1. Introduction

The environmental entrepreneurship process (EEP) is becoming increasingly impor-
tant as we face growing environmental challenges, such as climate change, pollution, and
resource depletion (Piwowar-Sulej et al. 2021; Avelar et al. 2024). Entrepreneurs prioritizing
sustainability and creating innovative solutions to address these issues are crucial in driving
positive change (Dijkstra and Planko 2023). By integrating environmental considerations
into business practices, environmental entrepreneurs can help reduce ecological footprints
(Karabetyan and Sart 2024), promote renewable energy sources (Koubaa 2017), and con-
serve natural resources (Soomro et al. 2024) while creating new economic opportunities
(Alim et al. 2023), driving innovation (Makhloufi et al. 2023), and enhancing the reputa-
tion of businesses (Wang et al. 2023). As society becomes more aware of the importance
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of sustainability, there is a growing demand for environmentally friendly products and
services (Sarkar 2023). By supporting and promoting environmental entrepreneurs, we can
help build a thriving economy that prioritizes environmental responsibility and addresses
critical environmental challenges (Yasir et al. 2023; Hariram et al. 2023). Despite its signifi-
cance, more research must focus on this field to explore its full potential and development
(Vasilescu et al. 2023; Contreras Cruz et al. 2024). Extensive prior research attempted
to define EE (Yasir et al. 2023; Contreras Cruz et al. 2024) and its effect on sustainable
development (Wei et al. 2023), but there is little research on its determinants.

Moreover, environmentally oriented businesses understand how and why public
consumers are becoming increasingly engaged in overcoming challenges and difficulties for
a sustainable world (Avelar et al. 2024). Such difficulties can create new opportunities and,
consequently, new sustainable businesses by defining new products and reducing energy
use and natural resource exploration (Sarkar 2023). By doing this, the new environmental
approach to entrepreneurship can create viable solutions in sustainable markets (in terms
of products and services while acting as change agents (Wei et al. 2023).

Researchers have recently postulated that a new trend of entrepreneurship must
be defined based on non-economic benefits, such as social benefits and environmental
advantages. Existing studies further show that relevant environmental imperfections
and failures due to excessive use of natural resources generate many entrepreneurial
opportunities for environmental entrepreneurs to create businesses with new orientations
and use new renewable energies to satisfy social needs while preserving the environment
and without harming economic development (Karabetyan and Sart 2024; Alim et al. 2023;
Makhloufi et al. 2023).

In an early investigation of the existing literature, we were unable to identify a specific
approach to defining the trigger factor of EE as a process, and most of these studies treat
green entrepreneurship and sustainable entrepreneurship similarly (Misztal and Kowalska
2023). One of the greatest challenges in this way was to specify how to develop an EE
process for identifying the environmental determinants of entrepreneurship.

During the last decade, and in the same frame of EEP, many studies were interested in
identifying drivers of eco-innovation, which is directly related to EE (Fernández et al. 2021;
Chaparro-Banegas et al. 2023). Also, considerable attention was given to examining deter-
minants of eco-competitiveness (Gia Hoang et al. 2020) and environmental entrepreneurial
intention (Maheshwari 2021). These papers succeeded at identifying entrepreneurship
determinants using different methodological approaches, but we could not identify specific
research related exclusively to EE as a process.

Our objectives are to identify determinants that can orient the adoption of such a
process based on an entrepreneurial intention, make it operational based on an environmen-
tally oriented entrepreneurial attitude, and maintain this process towards environmental
behavior to define an environmental entrepreneurial process in Saudi Arabia. So, in this
study, we aim to analyze and understand the various factors that influence the success
and growth of the EE process as well as their interaction. By doing this, we aim to assist
in the preparedness for the development of environmental entrepreneurship activity. The
methodological approach used in this study employs cross-impact to rank and classify
determinants of EEP according to their degree of influence and interconnectedness.

Our research seems increasingly important related to its context. In Saudi Arabia,
environmental concerns are becoming increasingly important (Almulhim and Abubakar
2021; Alajmi 2021) as the country seeks to diversify its economy and address environmental
challenges. Moreover, this is the first research study to investigate factors affecting the EE
process in Saudi Arabia using an exhaustive and dynamic approach.

Based on this brief analysis, three research questions can be defined to answer our
main research objective: First, which key factor contributes to the development of the envi-
ronmental entrepreneurship process? This is asked to identify dimensions and variables
required to start the environmental entrepreneurship process. Second, how do they interact
and influence each other to stimulate this entrepreneurial process? This is asked so to allow
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for decisions to be made regarding priorities between factors and to focus on those that are
considered essential. Third, what is each determinant’s priority and its relative value? This
question is asked to orient the decision made and define the final critical pathway for EEP.

The structure of this paper is as follows: First, a comprehensive literature review
is presented to outline the current understanding of EEP as well as its importance and
determinants with both direct and indirect effects (Section 1). Second, this is followed
by a detailed explanation of the methodology, including the research design, data collec-
tion methods, and analytical tools (Section 2). Third, the paper details research findings
that provide a clear and precise analysis of the determinants of EEP in Saudi Arabia
(Section 3). Finally, all results are discussed in detail (Section 4), with a summary of the key
findings, their theoretical and empirical implications, and potential directions for future
research (Section 5).

2. The Environmental Entrepreneurship Process—Theory and Determinants:
A Brief Review
2.1. Theory of Planned Behavior (TPB)

TPB is used to understand motivations determining specific behaviors (Ajzen 2011).
Icek Ajzen was the first to develop such a theory in 1980. According to this theory, an
international model was accepted and adopted to understand human behavior across
many domains, including sustainability (Blok 2018; Si et al. 2020) and education (Hanage
et al. 2024). The corresponding framework can explain specific motivations for certain
determined behaviors (Ajzen 2011) and begins with the definition of behavioral intention.
The main hypothesis issued from this theory supposes that if a person intends to undertake
a particular behavior (in our state, an environmental entrepreneurship behavior) and
other factors or determinants support it (determinants of environmental entrepreneurship),
that person will undertake the predefined behavior easily. According to TPB, behavioral
intention depends on three behavioral antecedents: perceptions of this behavior, beliefs
about social norms, and perceptions about controls or moderators on behavior (Ajzen 2011).

2.2. Determinants of the Environmental Entrepreneurship Process (EEP)

In this research, EE is viewed as the process allowing the definition, evaluation, and
exploration of economic and environmental opportunities while enabling sustainable indus-
trial development (Dean and McMullen 2007). It refers to dual missions: entrepreneurship
and environmental interest (Cesinger et al. 2023). As a process, we will suppose that an
environmental entrepreneurship orientation is first required to define such a process (Guo
and Wang 2022; Contreras Cruz et al. 2024). Second, an environmental entrepreneurship
intention is important to evaluate and accept such an environmental tendency (Nguyen
et al. 2024; Barba-Sánchez et al. 2022), and third, entrepreneurial behavior is critical to
operationalizing this orientation and making the project real (Yi 2021; Pidduck et al. 2023).
Environmental entrepreneurship orientation can influence the EEP (Ajzen 2011). It can be
provided based on personal or entrepreneurial education, while environmental intention
will assist this process (Contreras Cruz et al. 2024). This assistance is still related to many
internal or external stimuli (Guo and Wang 2022). According to the level of this continuum
between orientation and intention, a behavioral aspect will be automatically developed to
concretize a successful EEP (Ajzen 2011; Guo and Wang 2022; Si et al. 2020; Blok 2018).

As a primary investigation, we performed a simple bibliometric analysis using a VOS
viewer to identify the main factors and clusters cited in previous studies. This step was
performed according to bibliographic research covering Scopus and WoS platforms using
keywords, such as environmental entrepreneurship factors, determinants, and key factors.
Figure 1 details results that confirm the existence of three main and interdependent clusters
of determinants represented by three main colors: blue, red, and green.
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Figure 1. Bibliographic analysis result.

Based on this figure and according to the nature of different elements or keywords
detailed, we can confirm that the definition of the environmental entrepreneurship process
depends on three main dimensions. The association between these dimensions and their
relative variable will be performed based on the analysis of previous studies in the field. In
fact, this primary investigation (Figure 1) helped us to identify the main previous studies
and references related to our research question.

2.2.1. Determinants of Environmental Entrepreneurship Orientation (EEO)

Many researchers consider environmental orientation (EO) as a critical source for secur-
ing the legitimacy and opportunity of environmental entrepreneurial ventures (Chaudhary
et al. 2023).

The level of education is considered one of the most common determinants of en-
trepreneurial activity at the individual level, and a positive interrelationship between edu-
cation level and entrepreneurial activity is strongly supported (Arifin et al. 2024). Positive
empirical evidence was also provided about the relationship between environmentalism
and education (Guodong and Jiancheng 2009).

Many previous studies investigated, among other determinants, the effect of income
on entrepreneurial activity (Velez-Grajales and Velez-Grajales 2014), gender (predominantly
males) (Stephan et al. 2023; Terjesen et al. 2016), and similarities or proportionality between
males and females (Aljarodi et al. 2023; Hägg et al. 2023).

Age has received a lot of increasing interest in the literature dealing with environmen-
tal entrepreneurship activity (Stephan et al. 2023), but there is no conventionality about
the intensity of this impact. Lepoutre et al. (2013) supported a negative effect, Arifin et al.
(2024) found a positive effect, and earlier studies supported that younger people showed a
stronger preference and interest in environmental concerns (Vecchione et al. 2015).

According to Hesselbarth and Schaltegger (2014), government support can influence
environmental entrepreneurship by defining and fixing adequate regulatory pressure.
They considered that this pressure could define a good framework for environmental
entrepreneurs. Such support can be material, such as environmentally friendly services,
or immaterial, by developing mechanisms that facilitate the interactions between relevant
factors and environmental entrepreneurs (Ragmoun 2022).

As suggested by Stephan et al. (2023), postmaterialist values determine pro-social
attitudes and can increase the potential and motivation for environmental entrepreneur-
ship. This point of view was empirically tested, and it was found that postmaterial-
ist values are positively interconnected to pro-environmental attitudes and orientation
(Guan and Zhang 2023).
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Entrepreneurs’ perception is supported to be an influencer of the environmental
entrepreneurial orientation (Alshebami 2023; Wang et al. 2023) directly related to the relative
importance of the opportunity to start a business (Yin and Wu 2023). As described above,
many potential entrepreneurs will not consider starting a business if the corresponding
opportunities are perceived as bad (Martínez-Cañas et al. 2023).

Legitimacy is particularly important in defining the value of new ventures for stake-
holders, especially investors, and consequently it can determine the intensity of entrepreneurial
opportunity (Tu et al. 2023). A growing number of studies in this field showed that
pro-environmental behavior can frequently be explained by the quest for legitimacy
(Liu and Green 2024).

2.2.2. Determinants of Environmental Entrepreneurship Intention (EEI)

Entrepreneurial intention (EI) is the basis for building new business activity based on
a proper mindset to create a rich and innovative new business with added value to society
(Kwapisz et al. 2022; Shahzad et al. 2021). An EEI is an intention with an oriented goal to
start a new business while responding to an identified opportunity to provide a positive
environmental externality (Vuorio et al. 2018). A recent study based on a quantitative
approach (Nguyen et al. 2024) supported that EEI depends on perceived happiness in
environmental entrepreneurship related to social support, social relationships, perception
of employment, self-esteem, and resilience. Entrepreneurship education, by providing
the opportunity to gain specific skills and knowledge for environmental business, can
increase awareness and value towards sustainability (Hagebakken et al. 2021; Klapper and
Fayolle 2023). External factors, such as economy, technology, socio-culture, and government
regulations, can be considered threats and opportunities for ecopreneurs (Elyta and Zhan
2021; Gunawan et al. 2021; Makhloufi et al. 2022).

According to Shabsough et al. (2021), the transformation to an environmental business
needs framework depends on the relative importance of support provided by formal
networking. Many empirical studies, such as Li and Islam (2021), supported this idea.
Besides formal networking, eco-entrepreneurs need informal networking, such as support
from family, friends, and parents, to create an environmental business (Emami et al. 2023;
Hassan et al. 2024).

Environmental values are also one of the most critical motivation factors for a new
environmental business (Latif et al. 2024; Vuong 2021). Using the value, eco-entrepreneurs
will find the best way to define a sustainable-oriented business while sharing these values
with the communities (Yasir et al. 2023).

2.2.3. Determinants of Environmental Entrepreneurship Behavior (EEB)

One of the most significant research projects in this area was conducted by Li and
Islam (2021), who focused on women’s green entrepreneurial intention and its influence
on green entrepreneurial behavior. They investigated the impact of green entrepreneurial
intention on green entrepreneurial behavior, considering the mediating effect of university
entrepreneurial support and the moderating role of social support. The findings of this
research offer valuable insights into the role of various support systems in fostering green
entrepreneurial behavior among women, such as university-based programs and social
networks, and assess their influence on green entrepreneurial intention and behavior.

Most research on EEB confirms that EEI positively and strongly impacts EEB (Nguyen
et al. 2024). Great similarities between the determinants of these stages were detected and
supported. Only one recent study about the effect of climate change perceived risks and
psychological contracts on pro-environmental behavior was detected. In this research, Latif
et al. (2024) argued that these two variables can positively moderate the effect of envi-
ronmental values on pro-environmental behavior, previously admitted as a determinant
of EEI.

We can conclude that EEO, EEI, and EEB interact complexly to define a successful EEP.
The key problem with this brief literature review is that it does not adopt an integrative
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approach to these three main stages or components. A combined approach is still needed
to answer the question about the critical factors of this process.

2.3. Environmental Entrepreneurship in Saudi Arabia

Saudi Arabia adopted ambitious economic diversification strategies and enjoyed
an emerging global economic development towards the definition of an extensive en-
trepreneurial approach to sustain entrepreneurial expansion and create new businesses
based on resources other than oil (McAdam et al. 2018). Saudi Arabia is oriented to cre-
ate a sustainable financial system by promoting investment, especially knowledge-based
investors, and guiding itself towards a profitable future with a significant economic re-
naissance (Alessa and Alajmi 2017). To support the state’s competitiveness, Saudi Arabia
is affiliated with the economy worldwide and focuses on youth creativity by supporting
entrepreneurship development for a sustainable Saudi nation (Alessa and Alajmi 2017).

In addition, the Saudi government investigates the diffusion of new tendencies among
the younger generation based on the environmental entrepreneurship framework (Soomro
et al. 2019) through the definition of numerous encouragements for youth to establish new
businesses, such as the offer of scholarships, for example, the Most Competitive Youth
Award and the Prince Salman Award for Entrepreneurship (Zaydane 2011). According
to the Global Entrepreneurship Monitor (GEM) report (2019), almost 76.3% of the Saudi
population believes there are better and more excellent opportunities in the country to
launch new businesses. Being aware of the importance of environmental entrepreneurship
on social, environmental, and economic levels contributes to the increasing number of
green projects in Saudi Arabia, especially with the definition of the new business operation
models for greening the Saudi Arabian economy.

Also, Saudi Vision 2030 maintains such orientation and insists on offering and defining
opportunities to stimulate the economy and complementarity between different economic
sectors (Thompson 2017).

Developing an environmental entrepreneurship process requires a safe and healthy
environment to guarantee competitiveness and survival. Discovering new and innovative
opportunities is also required. Concerning our research context, we can confirm that Saudi
Arabia developed the adequate circumstances for such a process towards many actions, as
cited below, in addition to new policies to help entrepreneurs and stimulate a competitive
economy and growth (Nalband et al. 2016).

3. Research Methodology

The methodological approach was elaborated at different levels, according to a proces-
sual approach. Figure 2 explains our methodological approach. At each level, the relative
objective and tool used are specified.

According to Figure 2, three main steps were performed. The first is based on the
literature review to identify trigger factors of EEP reinforced by interviews to select ma-
jor trigger factors in our research context. The second step is the ISM approach, which
aims to appreciate the chronological order between variables. We proceeded to the third
and final step (MICMAC) analysis to appreciate the interrelationships between variables
and correspondence.

3.1. Data Collecting: Sampling and Interview

This research adopts non-probability sampling. Two sampling techniques are em-
ployed: purposive and snowball sampling. A primary respondents list was fixed. Each
respondent was emailed to request their consent to participate. After getting confirmation
and fixing the time, the interview was performed. We provided a closed-ended question-
naire to each respondent to rate the intensity of influences between items (determinants)
from 0 to 4, in addition to semi-structured interviews used to obtain extra clarification
to explain why they chose this effect between determinant A and determinant B. In this
research, selected participants are entrepreneurs with at least five years of experience and
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experts working in startups in the Qassim region in Saudi Arabia. All 21 respondents
participated in the data collection process. Table 1 details the respondents’ characteristics.

3.2. Validity and Reliability

An expert in entrepreneurship validated the questionnaire, and the main determi-
nants were identified. The validity and reliability of the tool used were determined by
face validation. In this state, entrepreneurial experts examined the general aspect of the
questionnaire, the clarity, and the comprehensibility of all questions in terms of content,
response options, and content. They ensured that the questions used were clear and
understandable. The questionnaire’s adequacy to the research goal, the nature of the
factors used, and their significance in the entrepreneurship field were also reviewed by
experts to verify that the questions covered different aspects required in the environmental
entrepreneurship process.
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Table 1. Experts’ characteristics.

Num Expert Profile Years of Experience

1 Entrepreneur 6
2 Academic researcher 5
3 Academic researcher 5
4 Entrepreneur 9
5 Coach 12
6 Entrepreneur 10
7 Trainer 7
8 Trainer 7
9 Trainer 9
10 Consultant 14
11 Consultant 11
12 Academic research 15
13 Trainer 15
14 Entrepreneur 13
15 Assistant 8
16 Assistant 8
17 Coach 12
18 Coach 10
19 Trainer 15
20 Coach 13
21 Entrepreneur 11

Furthermore, they reviewed the grading scale regarding accessibility and adequacy of
response categories. They ensured that the scale provided covered all possible answers and
captured all points of view. Finally, the general structure and the arrangement of questions
were evaluated by experts to ensure coherence, rationality, and ease of understanding.

3.3. The Research Methodology Process: ISM-MICMAC Approach

A mixed approach is used in three main steps to achieve the research objective.
Step 1. Identification of EEP determinants.
We identified determinants and selected those related to our research context based

on the survey reinforced by the pilot study and interviews to assess the relationships and
interdependence between variables.

The current research focuses on environmental entrepreneurship and its process. A
literature review and consultation with expert specialists were performed to identify and
finalize the list of the determinants or trigger factors of the environmental entrepreneurship
process. Then, a validation process was performed using a questionnaire administered
to experts to evaluate the opportunity of the trigger factor, its influence, and interrela-
tionships. A total of 21 entrepreneurial specialists and experts employed in startups and
entrepreneurial organizations participated in the interviews as scheduled. The participants
were selected from various regions of Qassim, encompassing entrepreneurs with long-term
experience, trainers on entrepreneurship, consultant assistants, academic researchers, and
coaches. They were each scheduled and interviewed for one hour. A detailed presentation
and an overview of the research and its relative importance were performed in the begin-
ning for ten minutes. The rest of the time was utilized to conduct interviews and finish
answering all questions.

This research adopted a 5-point Likert scale from 0 to 4, where 0 indicated no influence
and 4 a very high influence. For each question, the participant was instructed to rate their
answer on the scale (0 to 4). For example, when asking about the influence between factors
A and B, there were two options: when it was affirmative, they had to rate the level of
this effect between 1 and 4. However, when it was negative, they were asked to assign a
value of 0.

Before conducting interviews and surveys, we must remember that consent papers
were presented to address ethical issues and be signed by participants. During each
session, answers were saved and categorized while anonymized to avoid eventual bias
during the interpretation state. The determining factors that influence this process were
elaborated based on a literature review of previous studies and an interview with experts
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in entrepreneurship. Table 2 synthesizes different factors identified through a rigorous
literature analysis of prior studies published in Scopus and WoS, reinforced by a survey, in
addition to the environmental entrepreneurship process (our dependent variable).

Table 2. Trigger factors and dimensions for the development of the EE process.

Dimensions Factors

Environmental Entrepreneurship
Orientation (EEO)

1. Level of education (LE)
2. Income on entrepreneurial activity (IEA)
3. Gender (Gdr)
4. Age
5. Governmental supports (GS)
6. Postmaterialist values (PV)
7. Entrepreneur’s perception (EP)
8. Legitimacy (Leg)

Determinants of Environmental Entrepreneurship
Intention (EEI)

9. Entrepreneurial education (EED)
10. Formal networking (FN)
11. Informal networking (IFN)
12. Environmental values (EV)
13. External factors (economy and technology) (EF)

Environmental Entrepreneurship Behavior (EEB) 14. Climate change perceived risks (CCPR)
15. Psychological contracts (PC)

EEP 16. Environmental entrepreneurship process

In this table, the main dimensions for developing the EE process extracted from our
literature review and the brief bibliometric analysis are detailed in terms of factors.

Step 2. Trigger factors prioritization and modeling.
The research aimed to identify a model and hierarchize the trigger factors that stimu-

late the environmental entrepreneurship process in Saudi Arabia. We used the interpretive
structural modeling (ISM) technique to attain this objective. ISM methodology can explain
and simplify complex interactive relationships of different variables in a complex system
and overcome the difficulties of many traditional methods used to analyze factors based
on the relative importance of the weight score or the structural equation modeling (SEM)
(Tarka 2018).

Figure 2 details the flow of the ISM process as supported by (Tarka 2018; Vaishnavi
et al. 2019). The first step was identifying trigger factors for EEP.

Subsequently, 21 responses were collected. The relationships between identified
trigger factors were investigated to understand how factors interact with each other and
how they influence one another (refer to Table 3), which represents the structural self-
interaction (SSIM) matrix (step 2.1, relates to Table 3). This matrix defines the map of
pair-wise relationships based on the group judgment technique. These relationships are
coded using letters as detailed in Table 3:

(A) If variable 2 causes variable 1.
(V) if variable 1 causes variable 2.
(X) if variables 1 and 2 are interdependent and cause each other.
(O) if variables 1 and 2 are independent and there are no effects between them.
Therefore, the reachability matrix was developed (step 6, refer to Table 4). As sup-

ported by Wang et al. (2024), reachability matrix development fixes direct and indirect
relationships by converting letters V, A, X, and O into binary numbers 1 and 0 according to
this rule:

1. V becomes 1 and 0, respectively.
2. A becomes 0 and 1, respectively.
3. X becomes 1.
4. O becomes 0.
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Table 3. SSIM matrix.

Variables1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

LE O A A O O O O V V V V O V O V

IEA O O A O V O A A A O A V V V

Gdr O O V V O O V V V O V V V

Age O V V O O V V V O V V V

GS O V V O V V V V V O V

PV V V O A A A O V O V

EP V A A A A A V V V

Leg A A A A A O A V

EED O O V O O O V

FN V V O V O V

IFN V O V V V

EV V O A V

EF V A V

CCPR V V

PC V

EEP

Table 4. Reachability Matrix (RM).

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Driving Power

LE 1 0 0 0 0 0 0 0 1 1 1 1 0 1 0 1 7

IEA 0 1 0 0 0 0 1 0 0 0 0 0 0 1 1 1 5

Gdr 1 0 1 0 0 1 1 0 0 1 1 1 0 1 1 1 10

Age 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 10

GS 0 1 0 0 1 0 1 1 0 1 1 1 1 1 0 1 10

PV 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 1 5

EP 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 5

Leg 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 2

EED 0 1 0 0 0 0 1 1 1 0 0 1 0 0 0 1 6

FN 0 1 0 0 0 1 1 1 0 1 1 1 0 1 0 1 9

IFN 0 1 0 0 0 1 1 1 0 0 1 1 0 1 1 1 9

EV 0 0 0 0 0 1 1 1 0 0 0 1 1 0 0 1 6

EF 0 1 0 0 0 0 1 1 0 0 0 0 1 1 0 1 6

CCPR 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3

PC 0 0 0 0 0 0 0 1 0 0 0 1 1 0 1 1 5

EEP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Dependence Power 3 6 1 1 1 6 11 10 2 5 6 9 4 11 7 16

Therefore, using transitivity, the final reachability matrix is generated from this initial
matrix (step 7, refer to Table 5). This supposes that if variable (A) generates variable (B),
which leads to variable (C), variable (A) and (C) are automatically related.
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Table 5. Final Reachability Matrix (FRM).

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Driving Power

LE 1 1 * 0 0 0 1 * 1 * 1 * 1 1 1 1 1 * 1 1 * 1 13

IEA 0 1 0 0 0 1 * 1 1 * 0 0 0 1 * 1 * 1 1 1 9

Gdr 1 1 * 1 0 0 1 1 1 * 1 * 1 1 1 1 * 1 1 1 14

Age 1 1 * 0 1 0 1 1 1 * 1 * 1 1 1 1 * 1 1 1 14

GS 0 1 0 0 1 1 * 1 1 0 1 1 1 1 1 1 * 1 12

PV 0 1 * 0 0 0 1 1 1 0 0 0 1 * 1 * 1 1 * 1 9

EP 0 1 * 0 0 0 1 * 1 1 0 0 0 1 * 1 * 1 1 1 9

Leg 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 2

EED 0 1 0 0 0 1 * 1 1 1 0 0 1 1 * 1 * 1 * 1 10

FN 0 1 0 0 0 1 1 1 0 1 1 1 1 * 1 1 * 1 11

IFN 0 1 0 0 0 1 1 1 0 0 1 1 1 * 1 1 1 10

EV 0 1 * 0 0 0 1 1 1 0 0 0 1 1 1 * 1 * 1 9

EF 0 1 0 0 0 1 * 1 1 0 0 0 1 * 1 1 1 * 1 9

CCPR 0 1 * 0 0 0 1 * 1 * 1 * 0 0 0 1 * 1 * 1 1 1 9

PC 0 1 * 0 0 0 1 * 1 * 1 0 0 0 1 1 1 * 1 1 9

EEP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Dependence Power 3 14 1 1 1 14 14 15 4 5 6 14 14 14 14 16

Note: * entries are included to incorporate transitivity.

This is followed by the level partitions that show the reachability set, which means
antecedents and influences between the set of factors are defined in the reachability matrix,
which comprises all the variables. Factors intersecting with the same reachability define
the first level in the ISM hierarchy. Table 6 (Step 8) shows that our factors can be divided
into seven primary levels.

Table 6. Level partitions.

Elements(Mi) Reachability Set R(Mi) Antecedent Set A(Ni) Intersection Set R(Mi)∩A(Ni) Level

1 1 1, 3, 4 1 6

2 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15, 3

3 3 3 3 7

4 4 4 4 7

5 5 5 5 6

6 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

7 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

8 8 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 8 2

9 9 1, 3, 4, 9 9 4

10 10 1, 3, 4, 5, 10 10 5

11 11 1, 3, 4, 5, 10, 11 11 4

12 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

13 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

14 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

15 2, 6, 7, 12, 13, 14, 15 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15 3

16 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 16 1
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This step is followed by level partitioning iterations (Table 7) and the development
of the directed graph that represents levels, corresponding variables, and interactions
(Step 9, Figure 3).

Table 7. Level Partitioning Iterations.

Elements(Mi) Reachability Set R(Mi) Antecedent Set A(Ni) Intersection Set R(Mi)∩A(Ni) Level

1 1, 2, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16 1, 3, 4 1

2 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

3 1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16 3 3

4 1, 2, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16 4 4

5 2, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16 5 5

6 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

7 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

8 8, 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 8

9 2, 6, 7, 8, 9, 12, 13, 14, 15, 16 1, 3, 4, 9 9

10 2, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16 1, 3, 4, 5, 10 10

11 2, 6, 7, 8, 11, 12, 13, 14, 15, 16 1, 3, 4, 5, 10, 11 11

12 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

13 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

14 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

15 2, 6, 7, 8, 12, 13, 14, 15, 16 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15 2, 6, 7, 12, 13, 14, 15

16 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 16 1

1 2 3 4 5 6 7
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Figure 3. Digraph of EEP enablers.

The ISM hierarchy provides a digraph with different transitive links (direct and indirect).
Figure 3 details the digraph of EEP enablers or trigger factors. Seven levels were

identified, and a group of variables was associated with each. This directed graph also
defines the relationships and interactions between variables and levels.

Step 3. Factor classification into four groups and establish their linkage.
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This research uses cross-impact matrix multiplication (MICMAC) to classify different
factors. Its primary purpose is to find the significance and the nature of factors’ dependence
and driving power to identify the highest factor (Vaishnavi et al. 2019). A matrix with four
main parts is issued from this approach based on the driving and dependence power of each
factor, and four possible outcomes can be deduced: (1) independent factors, (2) autonomous
factors, (3) dependent factors, and (4) linkage factors.

4. Results and Interpretation
4.1. Results of ISM

Referring to Figure 3, there are seven levels:
The first level is rooted in demographic variables, such as age and gender. These essen-

tial attributes can have a ripple effect, often influencing individuals’ educational attainment,
which aligns with the research performed by (Ragmoun 2019). This insight establishes the
intricate interplay between personal characteristics and institutional frameworks.

The second level confirms the influence of governmental support in catalyzing en-
trepreneurial ventures. The study by Hesselbarth and Schaltegger (2014) strongly admits
the role of the government in crafting an environment conducive to entrepreneurship,
emphasizing the importance of sustainable attitudes and the effect of legislation on en-
trepreneurial intentions. This underlines the critical nature of government policy and
institutional framework in cultivating an entrepreneurial mindset.

The third level supports the formal network, which is supported and issued from the
educational and governmental levels. This network is a nexus, connecting entrepreneurs
with resources, mentorship, and opportunities. Ragmoun (2019) reinforce the importance of
this level by illustrating how government regulations, alongside market pressures, drive the
adoption of a green entrepreneurial orientation. Moreover, Yang et al. (2023) highlight the
salience of macro and micro factors in recognizing opportunities for sustainable enterprise.

Progressing to the fourth level, we observe the development of the informal net-
work, an ecosystem of personal connections, peer influence, and community engage-
ment. This network thrives on exchanging ideas and support, which is pivotal for en-
trepreneurial progress. Martins et al. (2023) support the importance of such networks,
identifying entrepreneurial self-efficacy and social support as critical predictors of social
entrepreneurial intentions. They illustrate the necessity of robust informal networks for
entrepreneurial success.

At the fifth level, the focus shifts to the individual’s postmaterialist values and en-
trepreneurship education. These are personal traits and competencies that shape the
entrepreneur’s approach to business and life. Wu et al. (2021) delve into this by exploring
the impact of self-awareness and individual characteristics on the willingness to engage in
innovation and entrepreneurial activities, highlighting the significance of these individual-
level factors within our comprehensive model.

The sixth level captures diverse elements, including entrepreneurial income, percep-
tion, environmental values, external influences, perceived risks related to climate change,
and psychological constructs. In this line of ideas, Ragmoun (2022) showed the instrumen-
tal role of entrepreneurial self-efficacy and the extensive reach of social media marketing in
shaping entrepreneurial intentions.

Legitimacy emerges as the critical factor on the seventh level, based on a cumulative
impact of all previous preceding factors. Ragmoun (2019) offers a perspective on the
pivotal role of green customer values and attitudes towards sustainable brands in consumer
decision making, directly contributing to green ventures’ legitimacy.

Ultimately, the eighth level marks the culmination of all these factors, resulting in
the environmental entrepreneurship process. This process hinges on the assurance of
legitimacy, a notion supported by Liu and Green (2024), whose work suggests that consumer
legitimacy, driven by attitudes, subjective norms, and altruism, is essential for the success
of environmentally focused entrepreneurial behavior.
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In sum, the current study has meticulously unraveled the complexity of factors sup-
porting the emergence and growth of environmental entrepreneurship. It has illuminated
that idea that fundamental demographic variables can set the stage for higher educational
achievements, which, when coupled with targeted governmental support, can foster a
fertile environment for entrepreneurial activities. The synthesis of formal and informal
networks forms a robust support system for entrepreneurs, while individual values and
education refine their approach to sustainable business. The interplay between EEO, EEI,
and EEI is essential for generating a successful EEP.

4.2. Results of MICMAC Analysis

As mentioned, this analysis defines clusters according to their dependence and driving
power. Figure 4 represents the MICMAC diagram to help identify crucial factors to design
adequate interventions for EEP development. The main interesting primary result confirms
that all enablers of EEP are interconnected, and no factors were identified as autonomous.
We found that Leg and EEP have a high dependence power as dependent variables: Leg at
the seventh level and EEP at the high and final level. Leg is the main determinant of EEP
and depends on many other factors. Therefore, to generate EEP, we must guarantee Leg

1. Cluster I—no factors.
2. Cluster II—Leg, EEP.
3. Cluster III—EV, EF, CCPR, PC, EP, IEA.
4. Cluster IV—Age, Gdr, FN, IFN, LE, EED, GS, PV.
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The present study aimed to provide fresh evidence of the environmental implica-
tions of GTI, renewable energy, and oil rents in Saudi Arabia between 1988 and 2021.
One of the main contributions of this study is that it considers a broad measure of the
environmental quality, i.e., the load capacity factor. The empirical analysis entails the
estimation of a quantile regression, which considers the distribution of LCF and yields
more accurate findings.

This figure illustrates different variables according to their driving and dependence
power. It is a matrix that helps us classify variables into four main categories: autonomous
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variables (no variable), dependent variables (two variables), linkage variables (six vari-
ables), and independent variables (seven variables). These variables determine the EEP
proportionally to their corresponding roles.

5. Conclusions, Implications, and Limits
5.1. Conclusions

As a process, environmental entrepreneurship generates a new business that priori-
tizes sustainability and defines innovative solutions to drive positive change (Dijkstra and
Planko 2023). Under these aspects, researchers and practitioners are striving to explore
and sustain the development of the environmental entrepreneurship process. Further-
more, this process depends on many critical trigger factors to release it. According to our
theoretical and empirical investigation, each EEP begins with the definition of an orienta-
tion towards environmental opportunities, followed by an entrepreneurial intention to be
operationalized as a behavior.

The development of a successful EEP increases the environmental entrepreneur-
ship activity and the number of projects that address environmental challenges and
stimulate sustainability.

This study investigated the EEP concept in Saudi Arabia according to expert opinions.
This research examined the influence of environmental entrepreneurship orientation on the
development of EEP. Results confirm the priority of such dimensions and the importance
of the entrepreneurial mindset for entrepreneurial success. In this context, developing
and stimulating a specific positive awareness about environmental problems can enhance
the recognition of the entrepreneur’s responsibility to provide adequate solutions. An
entrepreneurial environmental intention is a determinant of EEP but is still directly related
to an entrepreneurial orientation at the first level, as supported by (Alfalih and Ragmoun
2020b). Environmental entrepreneurship behavior results from the interaction and comple-
mentarity between orientation and intention and can mitigate environmental damage.

Our study focused on defining a critical pathway for EEP by identifying its trigger
factors, the relative importance of each one, and their eventual relationships. This research
treated environmental entrepreneurship as a process based on three main stages: EEO, EEI,
and EEB determination.

We found that this process depends, in an empirical way, on seven levels, as discussed
below. Two main critical aspects are identified: the importance of legitimacy in the develop-
ment of such a process, where this point is related to the importance of environmental issues
worldwide, and the necessity to alternate intention and orientation to start this process.
Based on the final research model, governmental support has to consider the education
level related to the development of an EEI as one determinant of EEO to start EEP. Another
important aspect is communication and sharing information in the formal and informal
states to define a synergetic effect between EEO and EEI, previously supported by (Alfalih
and Ragmoun 2020a; Ragmoun 2022), and to move forward with the EEP.

5.2. Implications and Limits

This research provides some important theoretical implications in the field of EEP. It
fills the identified theoretical and empirical research gap related to developing a compre-
hensive framework that enumerates key trigger factors of this process and their relative
importance in facilitating the generation of a successful EEP. From a theoretical point of
view, research results offer a critical review of the EEP as an emergent research subject and
introduce a new definition of the environmental entrepreneurship process and its basics. By
completing important information for analyzing the critical determinants of environmental
entrepreneurship, we demonstrate that a successful process depends on the interaction
between external and internal factors (related to the entrepreneur).

The constructed and tested framework enriches the EE research agenda and con-
tributes to defining its critical pathway based on a dynamic and exhaustive approach. It
defines rules and indicators to point out the possibilities of the development and success
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of the corresponding process. Tryptic analysis, based on the entrepreneurial orientation,
intention, and behavior, was implemented in an attempt to approach this process with
an empirical aspect to make it real and to effectively achieve the development of a new
environmental business with valuable insight for all stakeholders, including policymak-
ers, entrepreneurs, and researchers interested in promoting and understanding EE in
Saudi Arabia.

Although studies on environmental entrepreneurship have been abundant in recent
literature, they do not sufficiently extended to the context of Saudi Arabia. Therefore, this
study covers a small part of this theoretical and empirical gap by analyzing the trigger
factors of environmental entrepreneurship from a dynamic processual perspective to be
more pragmatic.

Regarding empirical implications, our main contribution is the help and assistance we
provide to policymakers by introducing factors to create an environmental entrepreneur-
ship process that is the main determinant of a higher entrepreneurial activity serving
economic development and environmental preservation. In addition, our findings increase
opportunities to promote alternatives for environmental support as one of the main goals
of sustainable development.

Also, the methodology used in this research permits the definition of the relative
importance of each factor, which facilitates the introduction of new strategies and solutions
to support the development of multiple environmental initiatives while introducing a
tested and proven functional plan.

Besides the findings and implications, this research presents some relevant limitations,
which should be mentioned and can be considered as topics for further studies. First, the
methodologic approach permits the identification of the causal factors for a successful EE
process. Still, it does not reflect or consider the individual experiences of entrepreneurs
considered important for environmental entrepreneurship development. Second, different
interrelationships identified in this study are still the result of an individual reflection; a
quantitative approach to measure and quantify each impact is needed using structural
equation models or simply correlation. Lastly, results are still related to a specific context,
and a comparative approach can be more useful in guaranteeing the generalization of
different findings or the identification of other determinants.
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