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Abstract: Investing in sustainable projects can help tackle the current sustainability challenges.
Venture capital investments can contribute significantly to the growth of sustainable start-ups.
Sustainable venture capital (SVC) research is just emerging. This paper identifies enablers for
sustainable venture capital investments in Saudi Arabia taking into account different stakeholders
and firm’s tangible and intangible resources. Using perspectives from venture capital experts in
Saudi Arabia and the grey-based Decision-Making Trial and Evaluation Laboratory (DEMATEL)
method, this study pinpoints the most critical enablers and investigates their causal and effect
interconnections. The methodological process consists of reviewing the SVC literature and consulting
the experts to identify the SVC enablers, creating a questionnaire, acquiring the answers from
four experts, analyzing the data with grey-based DEMATEL and performing a sensitivity analysis.
The government use of international standards, policies and regulations for sustainable investments,
the commitment of the venture capitalists to sustainability and their deep understanding of
sustainable business models are the most influential enablers. The paper concludes with implications
for different actors, limitations and prospective directions for the sustainable venture capital research.

Keywords: venture capital; sustainability; enablers; Saudi Arabia

1. Introduction

Starting with the Industrial Revolution, the effects of the human activity on environment
became increasingly detrimental [1]. Investors are becoming conscious of these changes and are
including environmental and social clauses in their investment agreements [2]. Environmentally
conscious investments have been receiving more attention from researchers, governments, and industry
leaders [3–6]. With the continuous rise of the venture capital financing and to help tackle
multiple environmental concerns and surpass the competition, many venture capital firms have
integrated environmental, social and governance specifications into the investment process [7–9].
Sustainable investing incorporates cleantech investing, socially responsible investing, and impact
investing. Start-ups that develop environmentally friendly technologies are targeted by cleantech
investors [8,10,11]. Ethical or socially responsible investors prefer companies that offer social
benefits [12–16]. Cleantech and social investing research developed quickly, whereas sustainable
investing or impact investing is just entering the picture [17,18]. Sustainable investing refers to
investments in technologies, processes or products with positive environmental, social and economic
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outcome. Sustainable venture capital (SVC) is a part of the sustainable investing research area [9].
For this study, we define SVC as a category of financing offered by companies or investment funds
to small-scale, young firms with excellent development capabilities that can deliver triple bottom
line results. To date, most of the research focuses on specific areas of the sustainable venture capital
investments in the USA and Europe, some articles focus on emerging markets and no scientific
work evaluates the enablers for SVC investments in the Middle East [19]. In the following years,
the highest level of investment activity in the Middle East will manifest in Saudi Arabia and the
United Arab Emirates [20]. Majority of the venture capital funds in the Middle East headquarter in the
United Arab Emirates [21,22]. However, Saudi Arabia leads the region by investments capacity [23].
The expected IPO of the Saudi Aramco will boost the liquidity in the market and increase the amount
of venture capital investments [24]. Saudi Arabia has the most significant investment fund in the
Middle East—the Public Investment Fund. Planning to manage more than 400 billion U.S. dollars
by 2020, the Public Investment Fund is a fundamental actor in the Saudi Vision 2030 and is striving
to become the world leading impactful investor [25,26]. The areas expected to receive most of the
venture capital investments are e-commerce, local services, financial services, logistics, software,
healthcare, food and beverage, technology and transportation [27]. This paper identifies enablers
for sustainable venture capital investment considering different stakeholders and firm’s resources.
Using data collected from Saudi Arabia, we seek to determine and decipher the primary enablers.
We analyze the relationships among the enablers with the grey-based Decision-Making Trial and
Evaluation Laboratory (DEMATEL) method.

The DEMATEL process included three main steps. First, we established a grey pairwise
influence scale for comparisons and set a five-level scale in the questionnaire. Then we created
a crisp direct-relation matrix for each evaluator by asking each of them to pairwise compare the SVC
investment enablers and made the grey direct-relation matrix. Last, we created the prominence-causal
digraph and analyzed the sensitivity of results by modifying the value of the importance weights of
the evaluators. Our findings are useful for decision-makers in Saudi Arabia, additionally, encourage
other countries in the region to create effective policies and regulations and implement new practices
to stimulate the sustainable venture capital investments.

After a short introduction, in Section 2 we describe the background of the SVC investments and
identify the chief enablers from the SVC literature and industry experts. In Section 3 we offer details
on data acquisition and the grey-based DEMATEL approach. We present, analyze and discuss the
obtained results in Section 4. Finally, we summarize the findings and implications in Section 5.

2. Background and Enablers

Emerging markets and technologies offer a distinctive mix of challenges, opportunities and
competitive advantage for the entrepreneurs and startups [28,29]. The emerging markets present
with a high level of institutional uncertainty where western theories for entrepreneurship may fail
to work due to changing context and influencing factors [30,31]. London and Hart [32] argue that
leveraging the advantages of the emerging economies through cooperation with non-traditional
business partners, co-inventing unique programs and building the local capacity may be the best
strategy. Gu et al. [33] propose a conceptual framework for the venture capital and entrepreneurship
based on the emerging Chinese market and state that from the firm level, venture capital has an overall
positive effect on entrepreneurship.

2.1. Background of Sustainable Venture Capital Investments

The roots of sustainable investment go back to 1758 when the Religious Society of Friends
from Philadelphia made illegal the participation in the slave trade [34]. John Wesley (1703–1791),
outlined the main principles of social investing in a sermon called “The Use of Money.” He advised
the investors to avoid chemical companies that affect the health of employees and those that are
“sinful” and jeopardize the nation’s health: Guns, liquor, and tobacco-producing firms [35]. Sustainable
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investing, especially socially responsible investing increased during 1960s and focused on addressing
gender’s equality, civil rights, and labor issues [36,37]. After the 1990s, sustainable investing focused
mainly on environmental issues and sustainable development [38,39]. In recent years, the largest asset
owners advocate the long-term value creation, social and environmental contribution [40]. The U.S.
Forum for Sustainable and Responsible Investment states that more than a fifth of the funds under
professional management in the USA include socially responsible investment criteria [41,42]. In Asia,
the sustainable investment market is growing continuously with more than 50 billion U.S. dollars
managed using various sustainable investment strategies in 2016 [43].

Sustainable venture capital investments are a part of the sustainable investing and bring billions
of dollars for investors and their institutions with far-reaching social and environmental impact.
Numerous venture-backed companies generate high-skilled jobs and trillions of dollars of benefit
for the world economy [7,17,18]. Investors seek greater disclosure of the risks related to the climate
change, especially at the non-energy related companies, and look for sustainable start-ups [44,45].
Mrkajic et al. [46] found that “born-to-be-green can be a reliable signal for investors only when
entrepreneurs perform activities based on green technologies/products and position their business
in a green sector, at the same time.” Venture capital firms that make sustainable investments mainly
target the agriculture and bio products, smart grid and energy storage and efficiency, solar, wind and
geothermal power, water and waste management, mobility, green building, cutting-edge medical
technology and life extension, and education [47,48].

Early stage venture capital investors prefer the young start-ups that need improvement of the
product-market fit, have lower valuation and higher risk. Beyond directing the flow of capital, investors
put their unique influence to use by engaging with the sustainable start-ups in their portfolios [49].
According to Brian Deese of BlackRock, the biggest investment management company in the world,
if an investor is not aware of the climate change and environmental issues then he is fundamentally
not doing his job [50]. Late-stage venture capital investors focus on successful start-ups with more than
2 million dollars revenue, fast growth and strong management teams, suitable for shorter time-to-exit.
Corporate venture capitalists target innovative start-ups that can cooperate with them to improve the
environmental and social outcome.

Apart from private venture capital firms that are funding sustainable companies, international
organizations and government venture capital funds also play a significant role in the VC ecosystem.
For example, following 2019 the World Bank Group will cease the upstream oil and gas financing and
will report the greenhouse gas emissions from its investment projects [51]. According to Winston [52],
many governments aim to cut carbon emissions by 2030, reduce local issues like water shortage and
air pollution. They require new technologies and are willing to make considerable sustainable venture
capital investments.

Besides government-owned and private venture capital firms, there is also a multitude of venture
capital organizations funded jointly by government and universities. Their goal is to offer know-how,
access to technology, equipment, not just funding, for the resource-intensive start-ups trying to develop
and commercialize new technologies in fields as clean energy, medical technologies, robotics and advanced
manufacturing [6]. Many governments are indirectly funding universities, nonprofits, smart cities,
and signing partnerships to support the sustainable start-ups. In Saudi Arabia, the King Abdullah
University of Science and Technology Innovation fund makes sustainable venture capital investments
in high-tech start-ups, from seed to early-stage, from 200,000 up to 2 million U.S. dollars and becomes their
strategic partner [53].

In this study, we concentrated on the venture capital firm’s perspective to making
sustainable investments and tried to recognize the significant enablers for the sustainable venture
capital investments.
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2.2. Enablers for Sustainable Venture Capital Investments

We used the methodological process based on the stakeholder theory, resource-based view,
literature review and practitioner input proposed by Dou et al. [54] to identify the SVC investments
enablers and sort them into external and internal. We created the final list of SVC enablers after
reviewing the literature and incorporating practitioners’ suggestions.

In our research, we adopted the systematic literature review previously used in the management
literature [55,56]. We chose the Web of Science™ Core Collection database, because of the access to the
bibliographic data of each published article in the world’s foremost academic journals, starting with
1945. [57,58]. We chose peer-reviewed publications because they demonstrate high-quality research and
endorsed knowledge [59]. Using the “TOPIC: (venture capital) and (sustainab*) or (green) or (environment*)
or (social* responsib*) or (cleantech)” search, we found 615 articles published between 1945 and 2017 were
found. Then, we narrowed the search area just to “ARTICLE” and “REVIEW” papers in English only.
We excluded the following categories: Proceedings papers, editorial materials, book reviews, news items,
letters, meeting abstracts, book chapters, biographical items, corrections, notes and papers without authors.
This iteration reduced the number of articles to 387. Web of Science™ allows a paper to exist in more than
one research area. Table 1 presents the main research areas of the articles in our set.

Table 1. The main research areas.

Research Area Paper Quantity Research Area Paper Quantity

Business and Economics 277 Energy fuels 14
Environmental Science

and Ecology 42 Operations Research and
Management Science 13

Public Administration 35 Social Sciences 13
Engineering 27 Urban Studies 10
Geography 15 Sociology 9

Two hundred nine scientific journals released the 387 papers included in our data set. The leading
ten journals have published roughly 28 percent of these papers. Table 2 shows these journals and
quantity of published articles.

Table 2. Journals which published the most sustainable venture capital (SVC) articles.

Publication Paper Quantity

Journal of Business Venturing 43
Energy Policy 11

Strategic Management Journal 11
Entrepreneurship Policy and Practice 8

Journal of Management Studies 8
Journal of International Business Studies 6
Journal of Small Business Management 6

Management Decision 6
Asia Pacific Journal of Management 5

Entrepreneurship and Regional Development 5

Eight hundred five authors of the 387 papers in our set affiliate to one or more organizations.
Using the location of the organizations and the online service OpenHeatMap [60] we generated the
SVC research map in Figure 1. The size of the contribution varies from light grey to deep blue.
The researchers located in the United States of America, England, China, Canada and Australia
published 57 percent of all the papers in our set. The most prolific SVC researchers are Wright M.,
Ahlstrom D., Bruton G.D., Manigart S., Shepherd D.A., Brinckmann J., Cumming D., Filatochev I.,
Lee C., Zhang J. and Zhang W.
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Figure 1. SVC research around the world.

After, we used HAMMER—a Network Analysis Interface for Literature Studies [61–63] to
identify the most relevant papers in our field. We evaluated the content taking into consideration the
fundamental principles of the stakeholder theory and the resource-based view.

According to the resource-based view, the competitive advantage of a firm comes from using
valuable, rare, imperfectly imitable, and non-substitutable resources [64,65]. The resource-based
view stresses the importance of internal resources and capabilities and helps determine the internal
enablers. The natural-resource-based view examines the firm’s competitive advantage, deriving from
its interrelation with the natural environment [66,67] The stakeholder theory argues that internal and
external groups can impact organizational practices [68,69]. It also proves the significance of external
stakeholders. Drawing on the stakeholder theory [70] and the natural resource-based view [66],
we group the enablers into internal and external, from the viewpoint of a venture capital firm.

2.2.1. Internal Enablers

After reviewing the academic literature and consulting the experts, we identified ten enablers
(see Table 3). The following are internal enablers:

• The VC firm is willing to provide necessary human resources support. The venture capital
investments usually imply lengthy monitoring and support for the start-ups in the portfolio [71,72].
When the venture capital firm decides to invest in a sustainable start-up, it must be ready to
provide the necessary qualified human resources and favor the environmental and social outcome
as opposed to a possible higher profit from a non-sustainable investment option [73]. The size
of the firm can influence the adoption of proactive environmental practices and small venture
capital firms may not always be capable of providing the necessary human resources support for
sustainable start-ups [74,75].

• Venture capitalists deeply understand the sustainable business models. Robust understanding of
sustainable business models is crucial for investing in sustainable start-ups [76]. The business
models of sustainable start-ups may require investing substantial amounts of money for more
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extended periods, focusing on mixed projects of information technology, energy or medicine,
with a high risk of failure [75]. The better venture capitalists understand these characteristics,
the more chance they have to choose a sustainable start-up with great potential [9,77,78].

• Top management support. The support from the top managers is vital for the VC firm to invest in
sustainable start-ups and it indicates that the investment managers in a VC firm are free to select
sustainable start-ups and include them in their portfolios [75,79].

• Venture capitalists are morally committed to sustainability. Venture capitalists committed to
sustainability usually believe that they are accountable for the well-being of the future generations,
and that sustainability is good for business [9]. They are more likely to invest in sustainable
projects and support the implementation of sustainable business models [80–82].

• Innovation in the business model. Venture capital firms may consider investing in a sustainable
start-up if the latter has an innovative business model [9]. This situation is especially relevant for
corporate venture capital firms [97,98].

• Some start-ups look for sustainable venture capitalists with knowledge and experience that can
help them to implement innovative business models [99,100].

• VC investments in sustainable start-ups can reduce financial risks. The venture capital investments
have a high level of risk compare to other types of investments. The sustainable start-ups can
reduce the risks associated with the environmental and social part of the business [9,85–88,101].

• VC investments in sustainable start-ups can create new demand. Most of the start-ups are creating
new products and new markets for their products [90]. Given that sustainable development and
environmental protection require many innovative and unconventional solutions and cutting-edge
technologies, new markets for these products and solutions are also emerging [9,89,90]. The venture
capitalists that adopt the long-term strategy prefer to include in their investment portfolios sustainable
start-ups [102,103].

Table 3. Enablers for sustainable venture capital investments.

Enablers

E1: The VC firm is willing to provide necessary human resources support [74,75]
E2: Venture capitalists deeply understand the sustainable business models [9,75,77,78]
E3: Top management support [75]
E4: Venture capitalists are morally committed to sustainability [9,80–82]
E5: Innovation in the business model [9,83,84]
E6: VC investments in sustainable start-ups can reduce financial risks [85–88]
E7: VC investments in sustainable start-ups can create new demand [9,89,90]
E8: SMEs and other VC firms credible collaborations and networking [9,78,91]
E9: Government policies and regulations for sustainable investments [79,92–94]
E10: Government use of international standards for sustainable investments [38,95,96]

2.2.2. External Enablers

The following three external enablers appeared in the academic literature:

• SMEs and venture capital firms’ credible collaborations and networking. The networks are
elemental because the entrepreneurs want to communicate with other more experienced
entrepreneurs, want to receive the feedback from experts, and seek the help from venture
capitalists regarding the best market and investor exit strategies [9,78,91]. Many venture capitalists
who are networking with sustainable entrepreneurs, decide to invest in sustainable products and
services [104–106].

• Government policies, regulations, and programs for sustainable investments. Empirical results
from the U.S. and Europe suggest that many government policies are highly regarded by the
venture capitalists, especially in the renewable energy business [9,11]. Most of the venture capital
firms need a mix of consistent government policies to invest in sustainable projects [79,92–94].
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• Government use of international standards for sustainable investments. To reduce the risks
of the intellectual propriety breach of the innovative sustainable start-ups, and to increase the
transparency in the sustainable venture capital investing, governments ought to use international
standards [38,95,96].

2.3. Gap Analysis and Research Highlights

After reviewing the literature, we discovered that no researcher has investigated the status of
sustainable venture capital investments in Saudi Arabia. Most authors focused on specific areas of
the sustainable venture capital investments in the USA and Europe. Bocken [9] mentioned several
motivators, investment theses, and factors influencing the success and the failure of the sustainable
venture capitalists. An increasing number of sustainable start-ups and investments occurred in
Saudi Arabia. However, no researcher examined the enablers for SVC investments in this country.
In this paper, we aimed to fill this gap. We used the grey-based DEMATEL approach to analyze the
internal and external enablers for SVC investments in Saudi Arabia. We examined the relationships
among enablers and pointed the elemental ones. The highlights of this article are below:

• Identify and propose enablers for SVC investments from the scientific literature review and
interviews with experienced professionals.

• Put forward a framework to analyze enablers for SVC investments in Saudi Arabia using the
grey-based DEMATEL.

• Identify and explain, with the insight of four venture capital experts, the crucial enablers for SVC
investments in Saudi Arabia.

• Validate these enablers for SVC investments through feedback from practitioners. Compare the
acquired results to the current SVC research.

3. Methodology

3.1. Data Acquisition

Data acquisition started with selecting venture capital firms in Saudi Arabia. We chose this
country for two main reasons. First, Saudi Arabia is the largest economy and one of the most
significant investors in the Middle East and North Africa region and bound to be one of the pillars
of sustainable entrepreneurship in the area by 2030 [20,107–109]. At the same time, due to a growing
educated population and government support, Saudi Arabia is becoming one of the largest countries in
the Middle East regarding start-up creation and growth [110,111]. However, compared to the USA and
the Western European nations, Saudi Arabia has much room for improvement on entrepreneurship
and sustainable venture capital investments [112,113]. Second, many cases of sustainable venture
capital investment exist [114–120].

We identified and consulted the experts in four steps. First, we selected the leading ten Saudi
venture capital funds/firms privately and government-owned that have made sustainable investments
in Saudi Arabia and the MENA region. Second, we identified the executive managers and investment
managers that are responsible for investment decisions at these organizations. Then, we contacted
them, and we asked for their feedback regarding the SVC investments enablers. They did not
amend the initial list, only offered more details regarding specific enablers. Finally, we chose four
executive managers that have at least ten years of experience in the industry, excellent educational
background, and decision-making skills and asked them to evaluate the SVC investments enablers
in Saudi Arabia. Previous studies [121–123] show that for the useful employment of the DEMATEL
method, four respondents are a right sample size to deliver the preliminary interpretation of the
circumstances. Table 4 shows a succinct description of the four evaluators and their affiliations.
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Table 4. Background of organizations and evaluators.

No Organizational
Level

Experience in
Organization
and Industry

Organization Information Founded
In

Number of
Employees

(2017)

1 Executive
management 9/20 Venture Capital and Private

Equity, Privately Owned 2009 20

2 Executive
management 2/10 Venture Capital and Private

Equity, Government Owned 1971 230

3 Executive
management 7/19

Corporate Venture Capital and
Private Equity,

Independently Managed
1986 40

4 Executive
management 6/14 Corporate Venture Capital and

Private Equity, Directly Managed 2012 53

3.2. Grey-Based Decision-Making Trial and Evaluation Laboratory Approach

The researchers of the Geneva Research Centre of the Battelle Memorial Institute created the
decision-making trial and evaluation laboratory approach [124,125]. It can help pinpoint critical factors
and examine their causal-effect interrelations, visualizing them in a causal diagram [121,126–128].
DEMATEL is widely used in the environmental management and finance research [54,129–133].
Classic DEMATEL often shows problems related to incomplete information, subjective evaluation,
and uncertainty [134,135]. The grey system theory, firstly proposed by Deng [136], can tackle these
problems [121,126,137]. The grey system can produce viable results with fewer data, which is its
primary benefit compared to other methods [126,138–141]. In this paper, we integrated the grey
approach with DEMATEL.

Following previous research [126,129], we developed a structured three-level framework to
discover the most critical enablers of SVC investment in the Kingdom of Saudi Arabia. The first step
was to establish a grey pairwise influence scale for comparisons. Similar to other studies [121,123,129]
we set a five-level scale in our questionnaire. This scale helped the respondents to compare the
enablers and provide an answer easily. Table 5 contains the grey scales for these linguistic values in
our calculation.

Table 5. The linguistic scales for the importance weight of respondents.

Linguistic Terms Values

No influence (N) 0
Very low influence (VL) 1

Low influence (L) 2
High influence (H) 3

Very high influence (VH) 4

The second step was to create a crisp direct-relation matrix for each evaluator by asking each
of them to pairwise compare the SVC investment enablers. Then, we made the grey direct-relation
matrix. Following previous studies [121,128], we employed Converting Fuzzy data into Crisp Scores
to work with the greyscale. Next, we created a crisp matrix for each evaluator through normalizing
the grey direct-relation matrix.

The third step was to create the prominence-causal digraph. Following accepted practice [122,123,129]
we interviewed four evaluators and allotted suitable importance weights to each evaluator based on their
roles, knowledge, and experience with the venture capital. Next, we created the crisp overall matrix with
weighted averages. Then, we normalized the direct-relation matrix, and we generated the total relation
matrix for all evaluators. Later, we developed a prominence-causal digraph and analyzed the sensitivity
of results by modifying the value of the importance weights of the evaluators. Finally, we generated
prominence-causal digraphs for the sensitivity analysis.
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4. Results and Discussion

4.1. Results

Tables A1–A4 contain the pairwise influence matrices from four evaluators. We assigned equal weights
(0.25) to each evaluator given that they have a similar level of management and work experience. Then we
performed the next iterations for the DEMATEL approach mentioned in Section 3.2. Table A5 presents the
overall crisp direct-relationships and Table A6 contains the normalized direction-relation matrix.

The sum of the causal influence (R) and the effect influence (D) is the prominence value (R+D).
The larger value of R + D the higher the general influence of that enabler to all relationships with the
rest of enablers. A row value (R) equals the total direct and indirect influence of the enabler on the rest
of enablers. A column value (D) represents the total direct and indirect effect of other enablers on that
enabler. Subtracting the effect influence (D) from the causal influence (R) yields the net cause-effect value
(R-D). The higher the value of net cause–effect, the more the enabler influences the rest of the enablers.
Therefore, if one enabler’s net cause–effect value is above zero, then we can say it is vital to other enablers.
Figure 2 illustrates the total prominence-causal interrelations of all ten enablers using DEMATEL. To show
the significant relationships, we set the benchmark of 0.8254 (θ = 0.6785 + 0.1469 = 0.8254) by summing one
standard deviation and the mean. Table 6 contains the values of the total relation-matrix. We underlined
the relationships equal to or above the benchmark. Column E5 comprises the most values above the
benchmark: E5E2, E5E3, E5E4, E5E8, E5E9, E5E10. Table 7 shows the prominence and net cause/effect
values of the enablers for sustainable venture capital investments in Saudi Arabia. We underlined the top
five prominence values of the enablers. The eight enabler (SMEs and other VC firms credible collaborations
and networking) has the largest prominence value. The tenth enabler (government use of international
standards for sustainable investments) has the highest net cause/effect value.

Table 6. Total relation-matrix.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0.6020 0.7168 0.7168 0.6427 0.7478 0.5340 0.7270 0.7816 0.5095 0.4470
E2 0.8251 0.7339 0.8415 0.7779 0.8860 0.6241 0.8553 0.9245 0.5886 0.5164
E3 0.8079 0.8243 0.7151 0.7476 0.8598 0.6107 0.8437 0.8979 0.5757 0.5051
E4 0.7476 0.7912 0.7767 0.6094 0.8325 0.5787 0.8033 0.8687 0.5524 0.4847
E5 0.6757 0.6956 0.6958 0.6224 0.6384 0.5236 0.7341 0.7595 0.4996 0.4383
E6 0.4832 0.5124 0.5058 0.4500 0.5195 0.3330 0.5100 0.5385 0.3721 0.3255
E7 0.7021 0.7225 0.7225 0.6335 0.7537 0.5383 0.6454 0.8018 0.5138 0.4508
E8 0.7560 0.7923 0.7791 0.7044 0.8268 0.5811 0.8050 0.7477 0.5683 0.5004
E9 0.8095 0.8336 0.8631 0.7242 0.8838 0.6684 0.8759 0.9155 0.5288 0.5432
E10 0.7720 0.8097 0.8329 0.7025 0.8521 0.6365 0.8449 0.8827 0.6142 0.4487

To probe the results’ robustness and to exclude a possible bias related to the weight assigned
to evaluators, we ran a sensitivity analysis, as recommended by previous studies [121,123,126,129].
We selected the most prominent evaluator according to his role and experience in the organization,
and the years of experience in the industry. We then changed his weight for the sensitivity analysis.
Figures 3–6 show the cause and effect diagraphs. The alteration of the importance weight of the first
evaluator does not have a high impact on the results. However, some individual SVC investments
enablers present with some alterations. The third enabler (top management support) has a negative
R-D value (Figure 2). In the second case (Figure 4), where the weight of the second evaluator is 0.4,
and of the rest is 0.2 respectively, it has a definite R-D value and becomes a critical enabler.
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Figure 2. The aggregated prominence-causal DEMATEL diagram.

Figure 3. Overall DEMATEL prominence-causal relationship diagram. The weight of the first evaluator
is 0.4, and of the rest is 0.2 respectively.
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Figure 4. Overall DEMATEL prominence-causal relationship diagram. The weight of the second
evaluator is 0.4, and of the rest is 0.2 respectively.

Figure 5. Overall DEMATEL prominence-causal relationship diagram. The weight of the third evaluator is
0.4, and of the rest is 0.2 respectively.
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Figure 6. Overall DEMATEL prominence-causal relationship diagram. The weight of the fourth
evaluator is 0.4, and of the rest is 0.2 respectively.

Table 7. The aggregated values of prominence and net cause/effect for the enablers.

Enabler R Sum D Sum R + D R-D

E1 6.4252 7.1811 13.6063 −0.7559
E2 7.5734 7.4324 15.0058 0.1411
E3 7.3878 7.4492 14.8370 −0.0615
E4 7.0454 6.6147 13.6601 0.4307
E5 6.2831 7.8006 14.0837 −1.5174
E6 4.5501 5.6283 10.1784 −1.0782
E7 6.4843 7.6446 14.1289 −1.1602
E8 7.0610 8.1185 15.1795 −1.0575
E9 7.6461 5.3230 12.9691 2.3230

E10 7.3962 4.6602 12.0564 2.7360

We calculated the differences of the Euclidean distance of prominence-causal interconnections for
ten enablers. Then we compared the setting condition with other four sensitivity settings from Case A
to Case D. Figure 7 presents the outcome. The evaluation of the enablers relationships proves robust
and relatively consistent. Therefore, the bias related to the assignment of weights for each evaluator is
not an issue.

4.2. Discussion of Results

The results based on the grey-DEMATEL approach revealed the most critical SVC investments enablers.
According to Figure 3, the causal factors present as follows: E10 > E9 > E4 > E2. The causal factors E10
(government use of international standards for sustainable investments) and E9 (government policies and
regulations for sustainable investments) are on the top of the cause group, therefore E10 and E9 are the
primary causal factors. Both E10 and E9 are external enablers. We discussed the results with venture
capitalists, and they approved them as important enablers. During previous interviews, some executive
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managers mentioned that venture capital firms need a regulatory framework in order to have a basis for
sustainable investments and risk management.

Terjesen et al. [142] suggest that policymakers include clauses regarding women’s entrepreneurship
in investment policies. Henrekson and Johansson [143] together with Autio and Rannikko [144] stress
the importance of the high-growth entrepreneurship in emerging economies and the social and economic
outcome of the policies that stimulate the investment in high-growth startups. Dvouletý and Lukeš [145]
emphasize the importance of establishing regional entrepreneurial ecosystems via minimizing various
barriers related to administration and growth and facilitating the access to funding.

The Saudi entrepreneurs also believe that bringing the government, the investors and resources
together can contribute to the success of the start-ups and triple bottom line outcome [116,146]. By 2030,
Saudi government aims to create an attractive ecosystem for local and international investors and
support the small and medium enterprises, empower women and materialize their potential, establish
and support incubators and business entrepreneurship centers, develop an awareness program on
entrepreneurship and investment for high school and university students, activate the environmental
dimension as a pillar of sustainable development [109,110].

The third critical enabler is E4 (venture capitalists are morally committed to sustainability) and
the fourth is E2 (venture capitalists deeply understand the sustainable business models). Both of
them are internal intangible enablers and relate to the psychological and cognitive aptitudes of the
venture capitalists. Given the venture capitalists work closely with the start-ups, they need to have the
required knowledge and experience related to sustainable business models or products. According
to the evaluators, in Saudi Arabia the venture capitalists are already committed to some extent to
the sustainability, especially the social part. They operate under the Sharia Law, which encourages
people to invest in a socially responsible manner, avoiding “haram” (sinful) industries like smoking,
pornography, and gambling.

Figure 7. Euclidean distance of prominence-causal results for sensitivity analysis.

According to Figure 2, the effect factors are E3, E1, E8, E6, E7, and E5. These factors are mostly
influenced by the causal factors E10, E9, and E2. The government use of international standards,
policies and regulations for sustainable investments, the venture capitalists’ deep understanding
of sustainable business models, influence the top management support and the willingness to
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provide necessary human resources support, the stakeholders’ credible collaborations and networking,
the creation of new demand and the innovation in the business model.

The first effect factor is E3 (top management support). Each of the evaluators considers that the
support from the top management is required for making sustainable venture capital investments.
Other nine enablers very less influence the sixth (VC investments in sustainable start-ups can reduce
financial risks). Many venture capital firms are reluctant to believe that sustainable venture capital
investments can reduce financial risks. From our results, E5 (innovation in the business model)
exhibits the lowest influence on all identified enablers, because an innovative business model does not
necessarily affect the decision of the venture capital firm to make sustainable investments and does
not ensure a triple bottom outcome.

In Figure 2 the hubs of factors are E5, E8, E3, E7. Although it has the lowest influence,
the fifth enabler has the highest correlation with other factors. Five enablers are strongly affecting
it. This relation shows that innovation in the business model if influenced by venture capitalist’s
deep understanding of sustainable business models, top management support (including human
resources), SMEs and other VC firms’ credible collaborations and networking and government policies
and regulations for sustainable investments can enable the sustainable venture capital investments in
Saudi Arabia.

5. Conclusions

This paper is the first that examines the characteristics and interrelations of the enablers for
sustainable venture capital investments. Investigating SVC investments is challenging. This study
also contributes to the theoretical development by reconciling the SVC literature and identifying the
internal and external enablers for SVC investments. The grey-based DEMATEL method, used for the
first time in the sustainable venture capital investments literature, produced results with implications
for theory and practice.

This technique is useful for decision makers to determine what SVC investments enablers are
elemental in the entrepreneurship ecosystem and what combination could achieve the highest impact
on sustainable venture capital investments. Governments can also complete sensitivity analysis to
evaluate the robustness of their programs aimed to stimulate sustainable investments. They can also
replicate the steps over time and update the programs’ directions according to the future trends for
sustainable venture capital investments.

Sustainable venture capital researchers can find the grey-based DEMATEL method useful for
cross-country comparisons and can pinpoint particular characteristics of the SVC enablers interrelations.
They can also use the prominence-causal graphics to evaluate the barriers to SVC investments. The results
may change over time, depending on the strategic focus of the entrepreneurship ecosystems and the global
trends of the venture capital investing.

Although this research used literature and managerial insights, it still has certain limitations.
Given that the evaluators have to complete pairwise comparisons, the distraction and fatigue may
affect the accuracy of response. The importance of the factors in this paper and similar studies comes
from the level of their reciprocal influence (connectedness). These results may not be accurate when
an enabler does not strongly connect with others but is still crucial for the sustainable venture capital
investments in a particular context. The inclusion of different approaches can eliminate this limitation.
Using a designated grey-scale value for a linguistic variable can be a limitation given that the values
were assumed. Future research can investigate and verify the sensitivity of the proposed approach
with a dispersion of the grey scale. The limitations of this study represent viable directions for future
research. A comparative analysis between countries can determine if the sustainable venture capital
investments enablers identified in this study are relevant in another context. The same method can
also prove useful for the sustainable investments in general. Managers with different level of decision
making at various types of investment companies can use this approach due to its flexibility. This paper
sets the stage for further research of the sustainable venture capital investments in the Middle East.
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Appendix A

See Tables A1–A6.

Table A1. The linguistic scale direct-relation matrix completed by the first evaluator.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0 3 3 3 3 2 2 3 2 2
E2 4 0 4 4 4 3 3 4 2 2
E3 4 4 0 4 3 3 3 4 2 2
E4 3 4 3 0 3 3 3 4 2 2
E5 2 3 3 3 0 2 4 3 2 2
E6 2 2 2 2 2 0 2 2 2 2
E7 3 3 3 3 4 2 0 4 2 2
E8 3 4 3 3 3 2 4 0 2 2
E9 3 3 4 2 3 3 4 4 0 3
E10 3 3 4 2 3 3 4 3 4 0

Table A2. The linguistic scale direct-relation matrix completed by the second evaluator.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0 3 3 3 3 2 3 3 2 2
E2 4 0 4 4 4 2 3 4 2 2
E3 4 4 0 4 4 3 4 4 2 2
E4 3 3 3 0 4 2 3 4 2 2
E5 3 3 3 3 0 2 3 3 2 2
E6 2 3 2 2 2 0 2 2 2 2
E7 3 3 3 3 3 2 0 4 2 2
E8 3 3 3 3 3 2 3 0 3 3
E9 3 3 4 2 4 4 3 3 0 2
E10 2 3 4 2 4 3 3 3 3 0

Table A3. The linguistic scale direct-relation matrix completed by the third evaluator.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0 3 3 2 3 2 3 4 2 1
E2 3 0 3 4 4 2 4 4 2 1
E3 4 3 0 3 4 1 4 4 2 1
E4 2 4 4 0 4 2 4 4 2 1
E5 3 3 2 2 0 2 4 3 2 1
E6 1 1 2 1 1 0 1 1 2 1
E7 3 3 3 2 2 2 0 3 2 1
E8 3 3 3 3 4 2 3 0 2 1
E9 4 3 4 2 4 4 4 4 0 3
E10 3 3 3 2 3 3 3 4 3 0
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Table A4. The linguistic scale direct-relation matrix completed by the fourth evaluator.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0 3 3 3 3 2 3 3 2 2
E2 4 0 3 4 3 2 3 4 2 2
E3 3 3 0 3 3 2 3 3 2 2
E4 3 3 2 0 4 1 3 4 2 2
E5 3 2 3 2 0 2 3 3 2 2
E6 2 3 2 2 2 0 2 2 1 1
E7 3 3 3 1 3 2 0 4 2 2
E8 3 4 3 3 4 2 3 0 3 3
E9 2 3 4 2 3 3 4 3 0 2
E10 2 3 4 2 3 3 4 3 3 0

Table A5. Overall crisp direct-relationships.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0.0000 3.0000 3.0000 2.7500 3.0000 2.0000 2.7500 3.2500 2.0000 1.7500
E2 3.7500 0.0000 3.5000 4.0000 3.7500 2.2500 3.2500 4.0000 2.0000 1.7500
E3 3.7500 3.5000 0.0000 3.5000 3.5000 2.2500 3.5000 3.7500 2.0000 1.7500
E4 2.7500 3.5000 3.0000 0.0000 3.7500 2.0000 3.2500 4.0000 2.0000 1.7500
E5 2.7500 2.7500 2.7500 2.5000 0.0000 2.0000 3.5000 3.0000 2.0000 1.7500
E6 1.7500 2.2500 2.0000 1.7500 1.7500 0.0000 1.7500 1.7500 1.7500 1.5000
E7 3.0000 3.0000 3.0000 2.2500 3.0000 2.0000 0.0000 3.7500 2.0000 1.7500
E8 3.0000 3.5000 3.0000 3.0000 3.5000 2.0000 3.2500 0.0000 2.5000 2.2500
E9 3.0000 3.0000 4.0000 2.0000 3.5000 3.5000 3.7500 3.5000 0.0000 2.5000
E10 2.5000 3.0000 3.7500 2.0000 3.2500 3.0000 3.5000 3.2500 3.2500 0.0000

Table A6. Normalized direct-relation matrix.

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

E1 0.0000 0.1043 0.1043 0.0957 0.1043 0.0696 0.0957 0.1130 0.0696 0.0609
E2 0.1304 0.0000 0.1217 0.1391 0.1304 0.0783 0.1130 0.1391 0.0696 0.0609
E3 0.1304 0.1217 0.0000 0.1217 0.1217 0.0783 0.1217 0.1304 0.0696 0.0609
E4 0.0957 0.1217 0.1043 0.0000 0.1304 0.0696 0.1130 0.1391 0.0696 0.0609
E5 0.0957 0.0957 0.0957 0.0870 0.0000 0.0696 0.1217 0.1043 0.0696 0.0609
E6 0.0609 0.0783 0.0696 0.0609 0.0609 0.0000 0.0609 0.0609 0.0609 0.0522
E7 0.1043 0.1043 0.1043 0.0783 0.1043 0.0696 0.0000 0.1304 0.0696 0.0609
E8 0.1043 0.1217 0.1043 0.1043 0.1217 0.0696 0.1130 0.0000 0.0870 0.0783
E9 0.1043 0.1043 0.1391 0.0696 0.1217 0.1217 0.1304 0.1217 0.0000 0.0870
E10 0.0870 0.1043 0.1304 0.0696 0.1130 0.1043 0.1217 0.1130 0.1130 0.0000
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