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Abstract
Global water resources are rapidly diminishing, driven by population growth, climate changeClimate change,

and expanding industrialization. Experts estimate that by 2050, 52% of the projected 9.7 billion people

worldwide will reside in areas experiencing water stress or scarcity. The global challenge of accessing clean,

potable water will persist as sustainable solutions remain elusive. Water sustainabilitySustainability involves

meeting the current generation’s water needs without jeopardizing future generations’ ability to meet their

own. Water is the cornerstone of sustainable developmentSustainable development, serving as a common

thread linking global challenges such as energy, food securityFood security, health, peace, security, and poverty

eradication. Our survival and well-being depend heavily on effective water resource systems. However, with

growing development pressures on land in watersheds and increasing demands for water in streams, rivers,

lakes, and aquifers, it is unrealistic to expect these water systems to return to or maintain their pristine, most

productive states. Sustainable water managementWater management (SWM) is crucial for addressing these

pressures and achieving sustainable development goalsSustainable Development Goals (SDGs). SWM ensures

that current water needs are met for all users without compromising the ability of future generations to meet

their own needs. This concept aligns with broader sustainability principlesSustainability principles, addressing

both present and future water challenges. Enhancing the efficiency of conventional membrane technologies for

water treatment is now crucial to minimizing their environmental impactEnvironmental impact.

https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/pages/home
mailto:bmishra_pharmacy@dsmnru.ac.in


WastewaterWastewater treatmenttreatmentWastewater treatment removes pollutants, coarse particles, and

toxic substances while killing pathogens and producing bio-methaneMethane (CH₄) and manure for

agricultureAgriculture. It is crucial in reducing water waste, easing pressure on natural water sources, and

supporting clean energy, forming the foundation for sustainable waste managementWaste management.

Membrane technologies are increasingly favored forSustainable wastewater treatmentwastewater

treatmentWastewater treatment due to their sustainabilitySustainability advantages, including cost-

effectiveness, operational ease, and safety. Sustainable water treatment technologies utilize innovative methods

such as membrane filtrationMembrane filtration, advanced oxidation processesAdvanced Oxidation Processes

(AOPs), and nanotechnologyNanotechnology. Techniques like reverse osmosisReverse osmosis and ultrafiltration

are highly effective in removing contaminantsContaminants, microorganisms, and nanoparticles from water.

Sustainable water technologies include wastewater treatmentWastewater treatment plants, intelligent irrigation

systems, fog catchers, rainwater harvestingRainwater harvesting, tap aerators, seawater

desalinationDesalination, portable filters, and solar-powered desalinationDesalination units. © The Author(s),

under exclusive license to Springer Nature Switzerland AG 2025.
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Abstract: Entrepreneurship research has developed in the last twenty years and now the focus
is on Strategic Entrepreneurship (SE). SE can provide the sustainable growth of an organisation
and increase its competitiveness globally. Despite these advantages, developing countries cannot
reap the benefits of SE due to various barriers. Therefore, this study aims to identify and model
the barriers of SE to the development of organisational management. Initially, the barriers of SE
are identified through a literature review and further validated with a domain expert. The causal
relationship among the barriers is modelled using the decision-making trial and evaluation laboratory
(DEMATEL) method. The result suggests that low awareness of SE, risk aversion, and low financial
support are the major barriers in the development of SE that need to be mitigated. Further, this
analysis also categorises these barriers into a cause-and-effect group. Six barriers belong to the cause
group and the remaining four are part of the effect group. Knowledge of the barriers is helpful
for policymakers to design development strategies and helps business development managers in
the successive planning of the organisation. The understanding of the interrelationship among the
barriers will help the organisation to remove these barriers in an optimal manner. The findings of the
study will be helpful for top management and strategic planners to advance design thinking and
strategic planning. The contribution of this research lies in the identification of barriers to SE and
their causal relationships, which have been scarcely examined in the existing literature.

Keywords: barriers; entrepreneurship; DEMATEL; interrelationship; strategic entrepreneurship

1. Introduction

In the last few years, economies have been transforming from an industrial to a
knowledge-based economy. Entrepreneurship development has become a major part of
these knowledge economies because it has the power to drive the world economy in
general and developing countries in particular. Therefore, the research in the area of
SE development emerges as a significant research area [1]. Both entrepreneurship and
strategic management are required for the growth and wealth generation of an organisa-
tion [2]. Suriyankietkaew et al. [3], through a bibliometric review, illustrated how strategic
management can be used to achieve all three dimensions of sustainability. Entrepreneur-
ship has, as its primary objectives, the expansion of an enterprise and the generation of
wealth [4,5]. This is true for all economic types, whether developed or developing [6].
Strategic management contributes considerably to the comprehension of the disparities in
wealth development between economies [7]. The relationship between growth and wealth
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creation is based on the fact that growth enables enterprises to generate money through
economies of scale and market dominance. With these results, businesses can generate
new resources and acquire a competitive advantage. In the same manner, increased money
enables businesses to develop new resources that encourage growth.

SE has garnered increasing scholarly interest in recent years due to its practical im-
portance, and study on the notion of SE has increased greatly since its origin, resulting in
a vast research and literature domain [8]. Many researchers emphasise the identification
of the growth prospects in SE [9,10]. SE is receiving attention because it supports firms to
innovate in terms of employees’ abilities and skill development and creating innovative
ventures [11]. SE integrates entrepreneurship and strategic management, highlighting
the significance of culture, leadership, resources, and innovation in creating sustainable
value [1].

Recently, most firms have engaged in entrepreneurial activities and innovations that
create value for society [12,13]. SE tends to integrate opportunity-seeking as well as
advantage-seeking behaviours. This implies that SE entails efforts designed to capitalise on
the available advantages within the organisation; in addition, it also creates new prospects
that will sustain an organisation’s potential to generate value over time. SE can add value
to firms by producing more precisely and efficiently, resulting in responsive and adaptable
goods and services, thereby making them more sustainable [14]. Kuratko and Morris [15]
explain the various domains of SE and the forms that it can take. They refer to it as a range of
innovative activities adopted by entrepreneurs to overcome the comparative disadvantage
of the firms. Likewise, SE has been recognised as “a unique form of strategy in which
a firm realizes sustainable competitive advantage does not rest upon any single source
of competency; rather, sustainable competitive advantage depends upon a firm’s ability
to develop a stream of continuous innovation to stay ahead of competitors” [16]. Such
initiatives necessitate the allocation of resources to jointly seek new prospects and utilise
today’s global marketplaces. Sustainability initiatives require the effective implementation
of organisational capabilities, which can be achieved by having SE orientation in place [17].
Ferreira et al. [18] explore the barriers in business faced by non-management-degree-
holding students. They reveal that obtaining financial support and high patent costs
are the main barriers to an entrepreneur. They suggest that government and private
investors should encourage potential entrepreneurs by providing funds. Similarly, from
the rural Small and Medium Enterprises (SMEs) perspective, Fanelli [19] shows that a lack
of financial support, technical incentives, and institutional support are major barriers that
SMEs encounter. Shirokova [20] explores the relationship between SMEs’ performance
during the economic crisis and the various components of SE such as entrepreneurial
orientation, competitive advantage, managing resources strategically, and innovation in
the context of Russia. The author finds that components of SE are directly related to the
performance of the SMEs. It is evident from the above discussion that most of the studies
are focused on SE and one or two barriers to SE adoption, and a comprehensive list of
barriers is missing from the existing literature. In addition, some studies focus on the link
between SE and the performance of the organisation and do not address the implementation
aspect of SE. Further, to the best of the authors’ knowledge, the interrelationship among
the barriers is not explored in the existing literature. Therefore, this study was conducted
to fill this gap in the literature by focusing on the adoption aspect of SE as organisations
face several barriers while they are trying to adopt SE. Then, the broad objective of this
research is to identify the substantial barriers of SE and develop the causal relationship
among them. The specific objectives of the study are as follows:

• Identifying significant barriers of SE adoption;
• Understanding the causal relationship between the barriers;
• Providing recommendations for the mitigation of these barriers.

To accomplish the research objectives, a comprehensive review of the literature was
carried out to identify the barriers to SE, which were confirmed by a panel of experts.
Finally, DEMATEL was applied to develop the causal interrelationship among the barriers.
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The present study significantly contributes to the SE literature and has practical
implications for SE development. The study identified barriers in SE that are in the
nascent stage in the entrepreneurship and knowledge management literature. Moreover,
understanding the barriers is helpful for policymakers to design development strategies,
and can help business development managers’ successive planning of the organisation.
Further, the study examines the causal relationship among the barriers, which provides an
understanding of the nature of these barriers in terms of the drivers of other barriers or
driven by other barriers according to expert opinion, which can be food for thought for
managers of specific interventions in SE promotion. In addition, the present study provides
the basic framework for a comprehensive primary-data-based study.

The rest of the paper is organised as follows: Section 2 deals with the background of
the study; Section 3 discusses the applied methodology; Section 4 addresses the analysis
and provides the result; Section 5 discusses the result, and implications are provided in
Section 6; and the conclusion, limitations, and future scope are presented in Section 7.

2. Review of the Literature

SE is considered a scientific theory under the idea of strategic management and
entrepreneurship [2]. SE is concerned with the simultaneous presentation of opportunity-
seeking and advantage-seeking behaviours that ultimately result in greater value for indi-
viduals, organisations, and society [2]. SE can be considered an extension of the definition of
entrepreneurial strategy formulation, which is the integration of various strategies with the
external environment. It is based on two fundamental tenets: the formulation and execution
of strategy require entrepreneurial ideas, such as vigilance, creativity, and judgment; and
opportunity-seeking (the central subject of entrepreneurship) and advantage-seeking (the
central subject of strategic management) behaviours should be viewed collectively. Strate-
gic management involves strategic thinking and strategic planning, which provide a firm
vision to search and plan for new resources [21]. Entrepreneurship is a “creative destruc-
tion” process in which innovation deconstructs current institutions to uncover and exploit
prospects, talents, and resources that are employed distinctively as a means of intellectual
wealth [21,22]. Ketchen et al. [23] described combining strategy and entrepreneurship
domains, striking a balance between opportunity-seeking and advantage-seeking activi-
ties; an appropriate managerial mindset within the firm and the continuous innovation of
either product or process have become the main pillars of SE. Hitt et al. [2] described the
approach of integrating entrepreneurial and strategic perspectives that create wealth as SE.
Mazzei [24] described it as a conceptual domain in which decision-makers in organisations
explore the creative potential of multifaceted dynamics in a methodical fashion. SE fosters
a dynamic approach that bolsters sustainable business growth through the integration
of innovative and optimising strategies. SE has a broader scope than other forms of en-
trepreneurship, and addresses all kinds of performance enhancements and is not limited
to financial aspects [25]. However, the concept of SE is not exhaustively explored in the
literature of entrepreneurship and knowledge management.

Some of the pertinent research on SE includes work by Siadat and Naeiji [9], who
identified the key components and dimensions of SE and used factor analysis to examine its
characteristics. Their findings demonstrated that the competitiveness of knowledge-based
organisations is positively impacted by the opportunity-based attitude, proactive behaviour,
risk-taking behaviour, and constant innovation and value creation. The performance
of a corporation and several aspects of SE were investigated by Shirokova et al. [20].
SMEs’ performance during the economic crisis was primarily examined in relation to
their entrepreneurial attitude, innovation, strategic resource management, and competitive
advantage. A framework was developed by Siddiqui and Jan [26] for the evaluation of SE
in female-owned businesses in India. They found that innovativeness, networking, smart
resource management, entrepreneurial culture and leadership, and entrepreneurial mindset
all had an impact on SE. The most important factors were determined and entrepreneurial
difficulties assessed using the Analytical Network Process (ANP) [27]. Using DANP
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(DEMATEL-ANP), many tourist entrepreneurship policy criteria have been prioritised in
earlier studies [28].

Sriboonlue [29] investigated the association between business performance and SE
awareness and developed a conceptual model using data from Thai SMEs. In the context
of Iranian entrepreneurs, Gerard and Ghazi [30] investigated the various characteristics
of SE. They found entrepreneurial innovation, growth and profitability, mindset towards
entrepreneurship, capital mobilisation, and management and leadership to be the key
dimensions. Entrepreneurship culture in South Asian countries is not significantly present
due to the inadequately educated workforces, thus, it is considered an obstacle to en-
trepreneurship. Khan et al. [31] identified twelve barriers related to SE and modelled these
barriers using ISM in the Indian context.

SE is the amalgamation of strategic management and entrepreneurship, and the
present business environment requires this strategic entrepreneurial orientation. En-
trepreneurial activities help discover new challenges and possibilities and strategic man-
agement ensures exceptional efficiencies. This combination helps maintain and enhance
firms while also adding value to their sustainability [32]. The main objective of SE is to
develop a competitive edge [33]. There is a wide range of internal and external barriers in
the context of firms that hamper the growth of enterprises [34]. Simsek et al. [35] concluded
the new directions of SE, suggesting that SE requires a common framework of defini-
tion and characteristics. Further, they emphasise that a clear understanding of potential
and opportunities in SE is essential. Chaturvedi and Karri [36] mapped the barriers to
entrepreneurship during the COVID-19 pandemic and found them to be organisational
readiness, government support, inadequate technology, and finance. Jan and Anwar [37]
discussed SE orientation for women-owned enterprises. The noticeable finding of the
study is that strategic leadership of any kind does not have any role in SE. Soomro and
Shah [38] argued that SE has significant implications for the financial and non-financial
performance of firms. Networking, organisational learning, and collaborative innovation
are the three main dimensions of SE [23]. Very few studies have been conducted in the
area of SE in the context of developing and emerging economies [39]. The primary data
from Cafe Business in Ambon, Kempa and Setiawan [40] suggest that entrepreneurial ori-
entation has significant implications for SE, which further leads to competitive advantage.
Yu et al. [41] in their bibliometric review of SE, showed that research progress in the field
of SE is dynamic, yet there is room for researchers to provide clarity on definitions, models,
facilitators, and inhibitors. Discussion on concepts like competitive advantage, strategies
to help maintain market position, and barriers to entry is necessary for navigating and
succeeding in challenging business environments [42]. Hence it becomes necessary to
address the lack of literature on barriers to SE.

3. Methodology

In order to achieve the above-mentioned objectives, a two-phase research methodology
was used, as shown in Figure 1. The first phase deals with the identification of the barriers
related to the adoption of the SE. To do this, we reviewed the relevant literature, mainly
from Scopus, which is one of the largest databases of scholarly articles. Initially, a pool of
barriers was identified and provided to the expert for feedback and finalisation.

In the second phase, the interrelationship among the finalised barriers is identified.
Several methods are available in the literature to identify the causal relationship, such as
Interpretative Structural Modelling (ISM), Total Interpretative Structural Modelling (TISM),
Weighted-Influence Non-linear Gauge System (WINGS), and DEMATEL [43,44]. These ap-
proaches have some drawbacks, particularly TISM and ISM [45]. For example, the strength
of the quantitative relationships and interrelationships among the barriers cannot be ascer-
tained using the ISM and TISM method [46,47]. For this reason, it is preferable to investigate
the causal relationships between the finalised barriers using DEMATEL. Tsai et al. [43] and
Yazo-Cabuya et al. [48] describe the DEMATEL approach as a decision-making strategy that
relies on paired comparisons. This approach, which is component-based and micro-focused,
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may be used to analyse and make decisions in complex systems [46,49]. Therefore, it can
ascertain the degree of barriers’ direct and indirect linkages. The interactions between
barriers may be transformed using this method into a structural model of the entire system
that can be divided into groups based on causes and effects. DEMATEL has been applied
in the following areas: supply chain management traceability management [50], circular
economy management [51], food supply chain management [52], tourism entrepreneur-
ship [28], supplier selection [53], sustainable production [54], traceability adoption [50],
innovation strategy development [55], circular economy [51], and remanufacturing [31].
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DEMATEL

DEMATEL was created in 1976 as a tool for determining the causal relationship
between variables [56]. The detailed steps of the DEMATEL technique are as follows:

Step 1: Develop the direct influence matrix

An expert panel was formed and their feedback was utilised for the development of a
direct influence matrix. These experts assessed the relative importance of different barriers
of SE using a structured questionnaire. As mentioned in Table 1, the impact of barrier “i”
over “j” was measured using a scale ranging from 0 to 4.
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Table 1. Linguistic scale for influential score.

Scale 0 1 2 3 4

Influence Intensity No Low Moderate High Very High

Each expert provides their feedback in the form of a direct influence matrix [Xh] that
is represented through Equation (1).

Xh =


0 x12h x13h · · · x1(n−1)h x1nh

x21h 0 x23h · · · x2(n−1)h x2nh
...

...
...

. . .
...

...
x(n−1)h x(n−1)2h x(n−1)3h · · · 0 x(n−1)nh

xn1h xn2h xn3h . . . xn(n−1)h 0

 (1)

The element of the direct influence matrix is xijk represents the effect of barrier “i”
on barrier “j”. The [Xh] is used to construct an n × n matrix for every expert, where h
represents the hth expert (1 ≤ h ≤ k). Consequently, k experts generate k matrices indicated
by the letters X1, X2, X3. . . Xk.

Step 2: Construct an overall direct relation matrix

Using the direct influence matrix obtained from h experts, an overall direct relationship
matrix is formed, and then the average matrix A = [aij] is derived using Equation (2).

ai·j =
∑k

h=1 xh
ij

k
(2)

Step 3: Create the normalised direct relation matrix

From Equations (3) and (4), construct a normalised initial direct relation matrix

D = A· S (3)

where
S =

1
max1≤i≤n ∑n

j=1 aij
(4)

Step 4: Calculate the total relation matrix

Develop the total relation matrix “T” using Equation (5)

T = D·(I − D)−1 (5)

where “I” represents the identity matrix.

Step 5: Determine the causal parameters

Calculate the causal parameters with Equations (6) and (7):

Ri = ∑n
j=1 tij for all i (6)

Cj = ∑n
i=1 tij for all j (7)

where Ri signifies the row-wise summation and Cj implies the column-wise summation.
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Step 6: Determine the prominence and effect score

The prominence and effect score is calculated from Equations (8) and (9):

Pi = Ri +Ci (8)

Ei = Ri − Ci (9)

The prominence score (Pi) signifies the degree of net influence barriers i that contribute
to the system, whereas the impact score (Ei) shows the amount of net influence barriers that
“i” detracts from the system. If the effect score (Ei = Ri − Ci) is greater than zero, barrier “i”
is considered as a cause; otherwise, it belongs to the effect group. Based on these values the
causal diagram is developed, the prominence score is displayed on the x-axis and the effect
score on the y-axis.

4. Results

This section presents the process of identification of the barriers to SE adoption fol-
lowed by the DEMATEL analysis, which provides an understanding of the causal interrela-
tionship among the barriers of SE.

4.1. Barriers to SE Adoption

The literature review of the relevant articles helps to identify the early adoption barriers
for SE. The articles were obtained from Scopus-indexed journals only, using keywords
such as “SE”, “barriers”, and “strategic innovation”. Additionally, the combinations of
these keywords were searched for the article selection using a Boolean operator. Scopus is
the biggest database that offers a broad range of reviews of academic and non-academic
literature across numerous sectors [57,58]. One advantage of Scopus over WoS is that
it loads over 70% more sources than WoS [59]. Therefore, it ensures the quality of the
literature reviewed. Thereafter, an intensive review was carried out of the selected articles
to explore the initial list of barriers to the adoption of SE. Further, an expert group of five
members was formed: four from industry and one from academia. The selected experts
have worked for more than 10 years in their respective areas. Details about the experts
are provided in Appendix A. After the expert panel formation, the identified barriers list
containing twelve barriers was given to the expert group members, and their comments
were taken. They suggested the elimination of two factors (working culture and lack of
stakeholder support) as they do not find these to be sufficiently related to SE, while ten
barriers to the adoption of SE were kept for further analysis. These are presented in Table 2.

Table 2. Barriers to SE adoption.

S. No Code Barriers Description References

1 SEB1 Low awareness of SE
SE awareness supports firms to promote their
entrepreneurial potential and business innovation
to fulfil customer needs

[29,60]

2 SEB2 Deficiency of entrepreneurial culture
The attitudes, values, abilities, and power to work
in a high-risk organisation are referred to as
entrepreneurial culture

[61,62]

3 SEB3 Lack of strategic management

Strategic management leads the firm towards better
performance and sustainability; despite this, most
entrepreneurs do not adopt strategic management
due to a lack of long-term vision and being
“strategically myopic”

[63,64]

4 SEB4 Lack of entrepreneurial mindset
Lack of entrepreneurial mindset hinders the
entrepreneur to achieve business in the
contemporary competitive environment

[63,65]
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Table 2. Cont.

S. No Code Barriers Description References

5 SEB5 Low financial support
Financial support for SE is very low, especially in
emerging economies, so SE adoption faces
several challenges

[66,67]

6 SEB6 Limited innovation
Innovation and SE are highly interrelated:
innovation is the prime driver of SE, and less
innovation negatively impacts SE

[60,68]

7 SEB7 Lack of recognition and exploiting
opportunities

Identifying and exploiting opportunities are two
fundamental aspects of the entrepreneurial process,
and the inability to meet market needs is caused by
a lack of exploration of new opportunities

[69,70]

8 SEB8 Risk aversion Innovation is the key to SE and to adopt SE, a
risk-averse attitude is very much required [9]

9 SEB9 Less networking
SE revolves around exploiting entrepreneurial
opportunities and this could be fulfilled through
networking, and vice versa

[2,26]

10 SEB10 Business models There is a scarcity of business models that could
lead towards the innovation and adoption of SE [30,71]

4.2. DEMATEL Analysis

The causal interrelationships among the barriers to SE adoption were developed using
DEMATEL. To effectively implement the DEMATEL method, a brief overview of DEMATEL
was provided to the experts. Further, the experts were asked to provide feedback in terms
of the influence of one barrier on others using the five-point linguistic scale in the initial
relation matrix (IRM). In this manner, five IRM matrices were generated (see Appendix B).
These matrices were transformed into an overall direct relationship matrix (DRM) using
Equations (1) and (2), and are shown in Table 3.

Table 3. The overall direct relationship matrix (A).

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0.000 3.400 3.200 4.000 3.200 4.000 1.800 1.200 3.200 2.800
SEB2 3.200 0.000 1.800 1.200 1.200 1.200 2.000 1.600 3.200 3.200
SEB3 1.200 1.200 0.000 1.200 2.000 2.600 2.200 1.800 1.200 1.200
SEB4 2.000 3.200 2.400 0.000 2.400 4.000 3.200 1.200 3.200 2.000
SEB5 2.000 3.200 2.000 2.600 0.000 4.000 3.600 1.400 2.200 2.000
SEB6 1.200 1.200 4.000 2.200 1.000 0.000 3.400 2.400 3.600 1.400
SEB7 3.000 2.000 3.600 1.200 1.600 3.200 0.000 2.000 2.200 1.200
SEB8 2.000 1.200 2.000 3.200 3.200 3.200 2.000 0.000 3.200 1.200
SEB9 2.400 1.200 1.200 1.200 1.200 1.800 2.000 1.200 0.000 1.200
SEB10 2.000 1.200 3.200 2.000 2.000 3.200 2.000 2.600 1.200 0.000

Further, Equations (3) and (4) were used to transform the DRM into a normalised
direct relation matrix (NRM). The NRM of the identified barriers is shown in Table 4.

After that, Equation (5) was used to transform this NRM into a total relation matrix
(TRM), as illustrated in Table 5. This matrix shows the influence of one barrier on another,
and the same is represented by the heat map shown in Figure 2.
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Table 4. Normalised direct relation matrix (D).

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 0.1250 0.1176 0.1471 0.1176 0.1471 0.0662 0.0441 0.1176 0.1029
SEB2 0.1176 0 0.0662 0.0441 0.0441 0.0441 0.0735 0.0588 0.1176 0.1176
SEB3 0.0441 0.0441 0 0.0441 0.0735 0.0956 0.0809 0.0662 0.0441 0.0441
SEB4 0.0735 0.1176 0.0882 0 0.0882 0.1471 0.1176 0.0441 0.1176 0.0735
SEB5 0.0735 0.1176 0.0735 0.0956 0 0.1471 0.1324 0.0515 0.0809 0.0735
SEB6 0.0441 0.0441 0.1471 0.0809 0.0368 0 0.1250 0.0882 0.1324 0.0515
SEB7 0.1103 0.0735 0.1324 0.0441 0.0588 0.1176 0 0.0735 0.0809 0.0441
SEB8 0.0735 0.0441 0.0735 0.1176 0.1176 0.1176 0.0735 0 0.1176 0.0441
SEB9 0.0882 0.0441 0.0441 0.0441 0.0441 0.0662 0.0735 0.0441 0 0.0441
SEB10 0.0735 0.0441 0.1176 0.0735 0.0735 0.1176 0.0735 0.0956 0.0441 0

Table 5. The total relation matrix (T).

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0.2522 0.3505 0.4214 0.3768 0.3374 0.4820 0.3642 0.2552 0.4158 0.3117
SEB2 0.2884 0.1678 0.2864 0.2206 0.2110 0.2940 0.2771 0.2066 0.3242 0.2622
SEB3 0.1866 0.1771 0.1829 0.1846 0.2018 0.2899 0.2476 0.1847 0.2204 0.1644
SEB4 0.2925 0.3135 0.3607 0.2144 0.2827 0.4378 0.3705 0.2307 0.3794 0.2588
SEB5 0.2904 0.3124 0.3470 0.3005 0.2003 0.4360 0.3807 0.2355 0.3462 0.2572
SEB6 0.2318 0.2153 0.3666 0.2555 0.2111 0.2621 0.3349 0.2402 0.3474 0.2053
SEB7 0.2901 0.2463 0.3598 0.2317 0.2335 0.3723 0.2259 0.2297 0.3097 0.2060
SEB8 0.2724 0.2370 0.3238 0.3084 0.2960 0.3944 0.3148 0.1707 0.3594 0.2163
SEB9 0.2170 0.1703 0.2134 0.1768 0.1684 0.2515 0.2275 0.1557 0.1664 0.1585
SEB10 0.2538 0.2178 0.3448 0.2549 0.2446 0.3714 0.2930 0.2478 0.2736 0.1587
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The causal parameters were calculated using the total relation matrix value. TRM’s
row-wise summation (using Equation (6)) is denoted by Ri, while its column-wise summa-
tion (using Equation (7)) is denoted by Ci. The prominence (Pi = Ri + Ci) and net effect
(Ei = Ri + Ci) were calculated using Equations (8) and (9). The causal parameters are
shown in Table 6.
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Table 6. Cause and effect of barriers to adopting SE.

Barriers R C R + C R − C Cause/Effect Rank

SEB1 3.5673 2.5753 6.1426 0.9920 Cause 1
SEB2 2.5382 2.4081 4.9463 0.1301 Cause 6
SEB3 2.0400 3.2068 5.2469 −1.1668 Effect 9
SEB4 3.1410 2.5243 5.6653 0.6167 Cause 4
SEB5 3.1061 2.3869 5.4930 0.7192 Cause 3
SEB6 2.6702 3.5914 6.2616 −0.9212 Effect 8
SEB7 2.7051 3.0362 5.7413 −0.3311 Effect 7
SEB8 2.8933 2.1569 5.0501 0.7364 Cause 2
SEB9 1.9056 3.1424 5.0480 −1.2368 Effect 10
SEB10 2.6605 2.1992 4.8597 0.4614 Cause 5

When (Ei = Ri − Ci) is positive, the barrier is seen as influential; otherwise, it is
regarded as influencing. The barrier is separated into a cause and effect group based on
the value of (Ei). The prominence vector (Pi) is displayed horizontally, whereas the net
effect vector (Ei) is presented vertically. Figure 3 depicts the development of the causal
network diagram.
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4.3. Sensitivity Analysis

This section presents sensitivity analyses to assess the performance of the applied
method and the impact of potential changes in the results under various conditions. As
DEMATEL heavily relies on the opinions of experts, depending on the opinions of each
expert, a sensitivity analysis was carried out to determine the influence of input data on
the conclusions, and a scenario-based analysis was produced by altering the importance of
the experts [72]. To do this, a scenario-based approach was applied to explore potential
modifications to the outcomes under various scenarios with varying expert opinion weight-
ing. Five scenarios were developed for this purpose, with an expert being preferred in
each situation. The preferred experts were weighted as 0.6 and the remaining experts were
kept uniform at 0.1. In this manner, five different scenarios were created and are shown
in Table 7.
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Table 7. Expert importance in five different scenarios.

Scenarios Expert 1 Expert 2 Expert 3 Expert 4 Expert 5

Scenario 1 0.60 0.10 0.10 0.10 0.10
Scenario 2 0.10 0.60 0.10 0.10 0.10
Scenario 3 0.10 0.10 0.60 0.10 0.10
Scenario 4 0.10 0.10 0.10 0.60 0.10
Scenario 5 0.10 0.10 0.10 0.10 0.60

After applying the DEMATEL to the final scenarios and obtaining the influence and
influential score, the results of the scenario-based DEMATEL were obtained and are pre-
sented in Table 8. The results of the sensitivity analysis show that the cause and effect
barriers are the same in each scenario. This infers that the results are reliable and considered
to be less affected by the experts’ biases. It also noted that low awareness of SE is the most
influential barrier of the four scenarios among the five scenarios, and less networking is the
most influenced barrier of all five scenarios. This indicates that the solution is stable and
one can rely on the ranking of the barriers.

Table 8. Sensitivity analysis for five different scenarios.

Barriers R C R + C R − C Cause/Effect Rank

Scenario 1

SEB1 3.440 2.562 6.003 0.878 Cause 2
SEB2 2.415 2.351 4.766 0.064 Cause 6
SEB3 1.859 3.157 5.015 −1.298 Effect 10
SEB4 3.147 2.451 5.598 0.697 Cause 4
SEB5 3.032 2.315 5.348 0.717 Cause 3
SEB6 2.555 3.494 6.049 −0.939 Effect 8
SEB7 2.610 2.881 5.491 −0.271 Effect 7
SEB8 2.812 1.920 4.731 0.892 Cause 1
SEB9 1.879 3.129 5.008 −1.251 Effect 9

SEB10 2.558 2.047 4.605 0.510 Cause 5

Scenario 2

SEB1 3.308 2.458 5.766 0.850 Cause 1
SEB2 2.267 2.199 4.467 0.068 Cause 6
SEB3 1.914 3.052 4.966 −1.138 Effect 9
SEB4 3.026 2.359 5.384 0.667 Cause 4
SEB5 2.973 2.293 5.266 0.680 Cause 3
SEB6 2.466 3.434 5.900 −0.968 Effect 8
SEB7 2.581 2.887 5.468 −0.306 Effect 7
SEB8 2.703 1.918 4.621 0.784 Cause 2
SEB9 1.803 2.942 4.745 −1.139 Effect 10

SEB10 2.463 1.960 4.423 0.503 Cause 5

Scenario 3

SEB1 3.947 2.843 6.790 1.104 Cause 1
SEB2 2.967 2.881 5.848 0.086 Cause 6
SEB3 2.557 3.558 6.116 −1.001 Effect 9
SEB4 3.431 3.008 6.440 0.423 Cause 4
SEB5 3.492 2.805 6.297 0.687 Cause 2
SEB6 3.215 4.003 7.218 −0.789 Effect 8
SEB7 3.048 3.310 6.359 −0.262 Effect 7
SEB8 3.232 2.696 5.928 0.536 Cause 3
SEB9 2.410 3.518 5.928 −1.108 Effect 10

SEB10 3.028 2.704 5.733 0.324 Cause 5
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Table 8. Cont.

Barriers R C R + C R − C Cause/Effect Rank

Scenario 4

SEB1 3.329 2.306 5.635 1.022 Cause 1
SEB2 2.350 2.163 4.514 0.187 Cause 6
SEB3 1.693 2.882 4.575 −1.189 Effect 9
SEB4 2.808 2.261 5.069 0.546 Cause 4
SEB5 2.837 2.156 4.994 0.681 Cause 2
SEB6 2.398 3.175 5.574 −0.777 Effect 8
SEB7 2.444 2.754 5.198 −0.311 Effect 7
SEB8 2.674 2.039 4.713 0.635 Cause 3
SEB9 1.525 2.837 4.362 −1.312 Effect 10

SEB10 2.469 1.953 4.422 0.516 Cause 5

Scenario 5

SEB1 3.281 2.336 5.618 0.945 Cause 1
SEB2 2.332 2.129 4.461 0.203 Cause 6
SEB3 1.923 2.920 4.842 −0.997 Effect 9
SEB4 2.837 2.212 5.049 0.625 Cause 4
SEB5 2.751 2.039 4.790 0.712 Cause 2
SEB6 2.368 3.342 5.711 −0.974 Effect 8
SEB7 2.460 2.894 5.353 −0.434 Effect 7
SEB8 2.621 1.913 4.533 0.708 Cause 3
SEB9 1.686 2.836 4.522 −1.150 Effect 10

SEB10 2.402 2.040 4.442 0.363 Cause 5

5. Discussion

A summary of the DEMATEL result is shown in Figure 3. As shown in Table 6,
the values (Ri + Ci) indicate the relative importance of each barrier. As a result, those
with higher (Ri + Ci) values are taken into account. The importance order of each barrier
based on the (Ri + Ci) are limited innovation’ ≻ low awareness of SE’ ≻ lack of exploiting
opportunities’ ≻ lack of entrepreneurial mindset’ ≻ low financial support’ ≻ lack of
strategic management’ ≻ risk aversion’ ≻ less networking’ ≻ deficiency of entrepreneurial
culture’ ≻ business models’. As per the value of (Ri + Ci), the most important barriers are
limited innovation, low awareness about SE, and lack of exploiting opportunities. These
barriers need to be mitigated on a priority basis to implement the SE.

The DEMATEL analysis also categorised the barriers into the cause and effect group.
The entire system is affected by cause group barriers, and the ultimate goals are influenced
by performance. As a result, additional attention is required, since (Ri − Ci) values are
positive, indicating that the influencing impact (Ri) is bigger than the influenced impact (Ci).
The six barriers obtained in the cause group were ‘low awareness of SE’, risk aversion’, low
financial support’, lack of entrepreneurial mindset’, business models’, and ‘deficiency of
entrepreneurial culture’. These barriers need urgent attention from the management so that
SE can be adopted in the organisation. Among the cause group barriers, low awareness of
SE’ is the biggest barrier to the adoption of strategic entrepreneurship. These findings are in
line with those of Suong and Dien [73] and Chang and Wang [74]. In the context of Vietnam,
Suong and Dien [73] also found that a lack of awareness of strategic entrepreneurship is
a major barrier to its adoption. Due to a lack of awareness, entrepreneurs may not find
strategic entrepreneurship very lucrative [21]. Since strategic entrepreneurial methods may
not be perceived as valued or distinct from conventional approaches, organisations and
individuals may be reluctant to implement them [2]. The awareness can be developed
through workshops and seminars that lead to the development of an entrepreneurial culture.
AlQershi [75] demonstrated how businesses with more entrepreneurially minded people
and resources might benefit from uncertainty. The organisation’s “risk-averse attitude”,
which impedes SE implementation, is the next significant barrier. The explanation for
this might be that it discourages businesses and workers from accepting uncertainty,



Sustainability 2024, 16, 4599 13 of 19

considering alternative solutions, and learning lessons from mistakes [76–78]. Growth
and innovation are hindered by this risk aversion, which makes it difficult to pursue
innovative ideas and adapt to changing market conditions [79–81]. A risk-averse attitude
has significant importance related to innovation; the attitude should be risk-seeking rather
than risk-averse. Risk-taking is a key aspect of entrepreneurship and a crucial indicator
of SE, and reflects an SME’s willingness to take risks through new product development
and exploring new market opportunities [82]. Research shows that firms that embrace a
moderate level of risk-taking perform significantly better than those who choose very low
risk-taking levels [83]. The next barrier is low financial support, which creates a barrier
to the adoption of SE. Finn and Walters [84] also concluded that a lack of funding and
implementation capacity problems are two barriers poor countries face when trying to
implement strategic entrepreneurship. The adoption of strategic entrepreneurship may be
hampered by inadequate funding because of the negative consequences it has on long-term
sustainability, risk appetite, expansion, and competitiveness. Management needs to be able
to provide financial support for innovation. The government should focus on sustainable
entrepreneurship development to remove this barrier.

Another barrier to the adoption of SE is a lack of an entrepreneurial mindset. Through
increasing knowledge of SE within the organisation, this entrepreneurial attitude may be
fostered. Kuratko et al., [85] found that one of the potential barriers to the implementation
of strategic entrepreneurship in organisations may be the absence of encouragement and
support for innovative endeavours. Empirical evidence suggests that in order for businesses
to create meaningful added value, managers and staff alike need to adopt an entrepreneurial
attitude [86]. Similar to our findings, Matarazzo et al. [87] research on Italian SMEs
demonstrates that a strategic entrepreneurial attitude significantly raises the value of
entrepreneurship, offering advantages and additional value to individuals. Furthermore,
the adoption of SE is hampered by the current business model. SE relies on innovation,
which is difficult given the constraints of the current business model. The absence of an
entrepreneurial culture, which is crucial for SE to be adopted successfully, is the next major
barrier. According to Ferreira et al. [88], creating an entrepreneurial culture is essential to
resource development and may be accomplished by managers and organisation members
successfully exchanging knowledge. Since SE involves the interdependence of product,
process, marketing, and organisational features, creating an innovative culture is crucial to
its implementation [89].

The remaining four barriers obtained in the effect group are lack of exploiting oppor-
tunities, limited innovation, lack of strategic management, and less networking. Mensah
and Dadzie [90] found that the main obstacle to entrepreneurship among young people
is a lack of market opportunities. A lack of possibilities limits a strategic entrepreneur’s
ability to innovate, grow, and exploit market advantages, which reduces their chances
of success and sustainability. The potential of emerging market companies to engage in
strategic entrepreneurship is restricted by resource constraints [91]. Strategic entrepreneurs
are hindered in their efforts to differentiate their offerings, adapt to market shifts, and create
sustainable competitive advantages when there is limited innovation [92,93]. The results
of this study are consistent with Foss and Lyngsie [94], emphasising the value of utilising
human resource expertise to spot and capture opportunities that will support sustaining
competitive advantage. Furthermore, companies might strategically utilise innovation to
create novel or improved products, services, and procedures, thus acquiring a competitive
edge in reaction to outside shifts [95]. Farida et al. [14], advocate that strategic manage-
ment promotes entrepreneurial skills and aids in challenging conventional capabilities.
Hattar et al. [96] conducted a study on SMEs in Jordan and showed that entrepreneurial
networks help in obtaining outside knowledge and can be used to develop internal capabili-
ties. These barriers are influenced by the cause group barriers, so this could be mitigated by
removing the cause group barriers. As the cause group barriers are mitigated, these barriers
are also reduced [97]. Therefore, management needs to focus on cause group barriers first
in order to adopt SE.
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6. Implications

The result shows that low awareness of SE, risk aversion, and low financial support are
the most significant barriers. These barriers need the immediate attention of management,
government, and policy planners for mitigation. This implies that if an organisation focuses
on removing these barriers, SE will be more effective. As a result, through organising
awareness programmes and seminars, the understanding of SE among working staff and
management can be improved. Further, financial assistance for SE should be provided, and
this might be achieved by allocating a reasonable amount of funds for SE. This study also
confirms that SE faces several barriers related to management and working personnel, and
these need to be mitigated systematically.

7. Conclusions

This study deals with the adoption of SE by exploring the barriers associated with its
adoption. In order to conduct this study, a comprehensive literature review was conducted
to identify the barriers related to the adoption of SE. These barriers were finalised through
the experts’ input by considering the current relevance. The ten finalised barriers were
modelled using the DEMATEL method. The DEMATEL analysis categorised these barriers
into two groups: cause and effect. The cause group contained six barriers, namely, low
awareness of SE, risk aversion, low financial support, lack of entrepreneurial mindset,
business models, and deficiency of entrepreneurial culture. These barriers need to be highly
prioritised for the successful adoption of SE. The remaining four barriers belong to the
effect group, namely, lack of exploiting opportunities, limited innovation, lack of strategic
management, and less networking. The outcome of this research may help organisations to
adopt SE.

The limitations of this research are highlighted here so the findings can be interpreted
correctly. The first limitation is that the identification of the barriers was carried out through
the available literature, which appears to be constrained. As a result, there is a possibility
that some substantial barriers to SE will go ignored. Another problem might be that the
DEMATEL is based on expert opinion, which could be biased. These constraints can be
resolved by using a large sample size of experts and along with a systematic literature
review. Furthermore, the fuzzy integration with the chosen approach helps to eliminate
subjectivity and bias in the experts’ contribution.

This research might be expanded in several ways. Advanced modelling tools, such
as Structural Equation Modelling (SEM), can be used to develop the relationship among
the identified barriers. The priority of the barriers can also be determined through analytic
hierarchy process (AHP), analytic network process (ANP), proximity indexed value (PIV),
and best–worst method (BWM) approaches in future studies. The result of this study can
be validated through case studies in upcoming research. Further, to improve the reliability
of the chosen barriers, the WoS database can be used in the future.
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Appendix A

Table A1. Experts’ Profiles.

Expert Qualifications Position Experience Firm Size

Expert 1 Master of Business Administration General manager 15 years Medium

Expert 2 M.Sc. in Management Operations manager 18 years Small

Expert 3 Master of Business Administration Corporate relations manager 12 years Medium

Expert 4 PhD Professor 20 years Academic institute

Expert 5 Master of Technology R&D Head 14 years Small

Appendix B. Experts’ Responses

Table A2. Expert 1 Response.

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 4 3 4 3 4 1 1 3 2
SEB2 3 0 2 1 1 1 2 1 3 3
SEB3 1 1 0 1 2 2 2 1 1 1
SEB4 2 3 3 0 3 4 3 1 3 2
SEB5 2 3 2 3 0 4 3 1 2 2
SEB6 1 1 4 2 1 0 3 2 4 1
SEB7 3 2 3 1 1 3 0 2 3 1
SEB8 2 1 2 3 3 3 2 0 3 1
SEB9 3 1 1 1 1 2 2 1 0 1

SEB10 2 1 3 2 2 3 2 2 1 0

Table A3. Expert 2 Response.

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 3 3 4 3 4 2 1 3 2
SEB2 3 0 1 1 1 1 2 1 3 3
SEB3 1 1 0 1 2 3 2 2 1 1
SEB4 2 3 3 0 3 4 3 1 3 2
SEB5 2 3 2 3 0 4 4 1 2 2
SEB6 1 1 4 2 1 0 3 2 4 1
SEB7 3 2 4 1 2 3 0 2 2 1
SEB8 2 1 2 3 3 3 2 0 3 1
SEB9 3 1 1 1 1 2 2 1 0 1

SEB10 2 1 3 2 2 3 2 2 1 0

Table A4. Expert 3 Response.

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 3 3 4 3 4 2 2 3 3
SEB2 3 0 2 2 2 2 2 2 3 3
SEB3 2 2 0 2 2 3 2 2 2 2
SEB4 2 3 2 0 2 4 3 2 3 2
SEB5 2 3 2 3 0 4 4 2 2 2
SEB6 2 2 4 2 2 0 3 3 4 2
SEB7 2 2 4 2 2 3 0 2 2 2
SEB8 2 2 2 3 3 3 2 0 3 2
SEB9 2 2 2 2 2 2 2 2 0 2

SEB10 2 2 3 2 2 3 2 3 2 0
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Table A5. Expert 4 Response.

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 4 4 4 4 4 2 1 4 4
SEB2 4 0 2 1 1 1 2 2 4 4
SEB3 1 1 0 1 2 2 2 2 1 1
SEB4 2 4 2 0 2 4 4 1 4 2
SEB5 2 4 2 4 0 4 4 1 2 2
SEB6 1 1 4 2 1 0 4 4 4 1
SEB7 4 2 4 1 2 4 0 2 1 1
SEB8 2 1 2 4 4 4 2 0 4 1
SEB9 2 1 1 1 1 1 2 1 0 1

SEB10 2 1 4 2 2 4 2 4 1 0

Table A6. Expert 5 Response.

Barriers SEB1 SEB2 SEB3 SEB4 SEB5 SEB6 SEB7 SEB8 SEB9 SEB10

SEB1 0 3 3 4 3 4 2 1 3 3
SEB2 3 0 2 1 1 1 2 2 3 3
SEB3 1 1 0 1 2 3 3 2 1 1
SEB4 2 3 2 0 2 4 3 1 3 2
SEB5 2 3 2 0 0 4 3 2 3 2
SEB6 1 1 4 3 0 0 4 1 2 2
SEB7 3 2 3 1 1 3 0 2 3 1
SEB8 2 1 2 3 3 3 2 0 3 1
SEB9 2 1 1 1 1 2 2 1 0 1

SEB10 2 1 3 2 2 3 2 2 1 0
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