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Abstract: Financial technology (FinTech) has emerged as a significant financial sector breakthrough
due to the sharing economy, new legislation, and IT advances, contributing to its fast growth. Under
a new national policy, Saudi Arabia intends to increase the number of FinTech firms. Thus, it is
necessary to develop a more profound understanding of what critically enables FinTech innovation,
how these enablers are interconnected, and their priorities. This research study aims to identify
and model the critical enablers of FinTech innovation by exploring contextual relationships among
them and their importance. A hybrid approach was followed using interpretive structural modeling
(ISM) and an analytic network process (ANP) to achieve the objective. Eleven enablers and their
essential components were extracted from the literature and confirmed by Saudi FinTech experts who
provided input data on their linkages and relative importance through interviews and a designed
questionnaire. The developed model reveals the enablers’ structure in terms of their driving and
dependence powers and classifies them into six levels with relative importance to each other. The
developed model in this research puts forward a holistic perspective on FinTech and innovation,
assisting decision-makers, regulators, policy designers, practitioners, and technology developers to
create effective ways to safeguard the FinTech industry’s growth.
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1. Introduction

There is great confidence in the future of financial technology (FinTech) investment
worldwide in 2022, with many subsectors poised to keep expanding and new ones projected
to emerge and thrive [1]. According to Statista’s projections, the value of all transactions
would increase at a compound annual growth rate (CAGR 2022–2027) of 12.31%, reaching
USD 15.17 by the year 2027 [2]. According to a recent report in 2021, the United States and
China have the most FinTech startups and enterprises, whereas no companies in Saudi
Arabia have been reported among the top 100 [3].

To begin, a definition of “FinTech” is required; however, this is a difficult task since
the term has come to signify many different things. “New entrants that promised to quickly
revolutionize how financial products were conceived, supplied, and consumed” is one way the
World Economic Forum explains FinTech [4]. Another complete definition of FinTech is
“Organizations that use new business models and technology to allow, improve and disrupt financial
services.” In addition to startups and fresh entrants, this definition stresses that FinTech
also covers scale-ups, mature businesses, and even non-financial-service organizations.
FinTech firms include newcomers, and entrepreneurs are not the only ones benefiting from
FinTech [5].

Based on Saudi Arabia’s Vision 2030, the government has established a plan to reduce
the country’s dependence on oil and diversify the economy [6]. This plan will also help
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to expand sectors, such as healthcare, education, infrastructure, recreation, and tourism,
that provide public services. Thus, economic and investment attempts will be boosted to
achieve such goals. One of the main themes of Vision 2030 is a flourishing economy that
provides for the future via investment. New emergent actors, such as FinTech businesses,
are encouraged by the Financial Sector Development Program (FSDP) to stimulate inno-
vation and competition by 2030, as per Vision 2030 on this topic [7]. Another measure is
the satisfaction index of FinTech enterprises in Saudi Arabia with the country’s FinTech
ecosystem. Two more game-changing elements necessary for establishing FinTech-focused
funds, accelerators, and incubators are the availability of venture capital/equity investment
and the stimulation of an entrepreneurial environment [8].

The National Digital Transformation Unit (NDU), managed by a high-level committee
comprising six ministers and other relevant agencies, is another Saudi Vision 2030 pro-
gram [9]. A sustainable digital economy based on innovation and practical digital skills
is the organization’s component’s cornerstone and purpose. It highlights the change to
“a digital society based on the building of digital platforms to increase participation and effective
community involvement, eventually enriching the Kingdom’s inhabitants, residents, tourists, and
investors’ experience” [9], not to mention that the Saudi government’s e-government effort is
often regarded as among the world’s finest. According to United Nations (UN) surveys,
Saudi Arabia’s infrastructure is well-suited for FinTech ecosystems [10].

Despite the Kingdom’s exserted efforts in this direction and the available ingredients
for a successful FinTech adoption and implementation, it is crucial to identify and explore
what enables FinTech innovation. This is important to guide a successful sustainable
FinTech, expedite its implementation, and maximize its performance and desired benefits.
Thus, this research study aims to identify and model essential enablers of Fintech innovation
in Saudi Arabia. This is in an attempt to develop a model that draws the pathways and
determines the priorities to achieve FinTech innovation. A literature review of previous
FinTech research studies and extracted critical enablers in FinTech innovation, the materials
and methods used to attain the objective, results, discussion, and conclusions are provided
in the subsequent sections.

2. Literature Review

According to Romer’s theory, companies can avoid the restriction of decreasing
marginal profits by increasing their capacity for technological innovation [11]. FinTech,
as the focus of this study, is one of the innovations that could help companies to avoid
restrictions, reducing marginal profits. A new creative industry may be developed by a
technical innovation that relies on science and technology while simultaneously increasing
the production efficiency of enterprises through the enhancement of the issues connected
to the labor force.

Science and technology have advanced tremendously in recent years all across the
globe, and discoveries have been made in several essential fields. Major economies world-
wide are speeding up the implementation of innovative development policies, increasing
spending on innovation and R&D, and increasing their degree of innovation competitive-
ness [12]. The rise in corporate innovation significantly impacts the national innovation
system and the overall pace of technological growth. As a result, corporate innovation is a
critical part of the overall innovation process. However, due to the virus’s global spread,
there has been a negative impact on many firms’ operations, yet their overall corporate
innovation, patents, and research expenditures continue to rise. Therefore, businesses have
emerged as the primary source of innovation in the global economy [13,14]. Moreover,
the COVID-19 pandemic resulted in impacts, challenges, and changes in policy priorities,
underscoring the importance of FinTech, digital infrastructure investment, and digital
financial education for driving economic recovery and sustainable development.

According to [15,16], modern scientific and technical advancements in financial ser-
vices have been transformed into a new business model for the financial services sector,
resulting in financial technology. Financial services companies, regulators, and customers
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all stand to gain financially due to this new approach [17]. “Fintech,” or “financial + technol-
ogy,” has emerged in recent years as a new business as advanced technologies, such as big
data, cloud computing, and blockchain, are developed. This business has revolutionized
corporate finance [18]. Fintech crowdfunding and financial technology lending are two
terminal application models that provide a wide variety of benefits, such as large funding
channels, a comprehensive spectrum of financing, and excellent service quality [19–21].
Some of the social concerns these terminal application models address, such as poverty
and unemployment, are greatly improved by their use. For instance, new technologies may
help banks find and screen firms more effectively, provide financial support to those with
creative potential, eliminate financial mismatches, and boost efficiency with loan funds. In
opposition to this, digital financial systems could provide investors with more information
on current market circumstances and industry prospects of investment projects, reducing
the costs of information identification and increasing investors’ willingness to participate in
these initiatives [16,22]. However, advances in FinTech can help to ease access to banking
for underserved communities.

With digital finance, micro-enterprises may have a secure and sustainable economic
basis for technical innovation by breaking down informational enablers and providing
customized goods. Digital finance, a new product born from the marriage of conventional
finance and technological enablement, has the potential to cut financing costs, minimize
business financial risk significantly, and provide a solid economic basis for the future [23].
As a result of financial technology, small firms may gain enormous benefits from using
digital finance. This is because digital finance is a new product generated by traditional
finance using a technology-enabled method. This industry has begun to expand recently in
the Saudi Arabian financial technology sector in recent years. Despite this, Saudi Arabia
ranked seventh in the Middle East and North Africa area in terms of financial technology
growth due to its rapid development.

The “2021 Global financial technology Index Report” [24] states that Saudi Arabia
ranks 126th in the world in total financial technology leading the charge. This is an
improvement from Saudi Arabia’s ranking of 232nd in 2020. Riyadh, the capital of Saudi
Arabia, has moved up 106 positions in the city index, making it the city with the highest rise.
In addition, according to the survey, Saudi Arabia, the most populated and prosperous state
in the Gulf area, is the third-best FinTech center in all Middle Eastern countries. Because
of the enormous economic value that is up for grabs in the nation, FinTech companies
can expand quickly and attract funding. The pandemic led to a spike in demand for its
quick response (QR) codes and remote payment services in a nation with a very high
consumption rate. The fact that the organization offers FinTech solutions that are compliant
with the provisions of Islamic law is another selling point, which has the potential to be
appealing to Muslims all over the globe.

With favorable market circumstances, a vibrant startup environment, and a burgeoning
investment activity, Saudi Arabia’s FinTech industry has witnessed considerable devel-
opments in recent years. According to Fintech Saudi, the number of FinTech businesses
operating in Saudi Arabia grew from 60 in 2020 to 82 in 2021, a 37% increase in only two
years. There are already several big rounds completed by growth-stage FinTech businesses
in 2022, which will be used to fund expansion [25].

Therefore, in this stage, it is crucial to explore what enables FinTech innovation to
facilitate its development, foster its potential benefits, and put Saudi Arabia in a higher
position as a FinTech center in the Middle East and the world. Thus, this research study
aims to identify and model the enablers of FinTech innovation by exploring contextual
relationships among them and their priorities. Implications of the resulting model allow
for a better understanding of the critical elements in an innovative FinTech and their
associated essential components for its implementation. To achieve the objective, Table 1
lists eleven FinTech innovation critical enablers and their essential components extracted
from the literature of previous FinTech-related research studies. FinTech is a relatively
recent emerging topic; thus, extracting the enablers necessitated a systematic search process
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using pertaining keywords in scientific databases and an extensive review of their essential
components described in the literature. The extracted enablers are regulation and policy,
regulators, financial ethics and literacy, personal data protection, customer protection,
security, infrastructure, payment systems, technology, digital insurance, and framework
and model. As can be observed from Table 1, essential components of the eleven extracted
enablers mostly revolve around rules and regulations, support, ethics and morals, security,
protection and insurance, knowledge and awareness, framework and model, systems and
technologies from the perspectives of the regulator, service provider, technology developer,
consumer, and community. Subsequently, a hybrid approach is followed to model the
extracted eleven enablers (Table 1) using the Interpretive Structural Modeling (ISM), the
Cross-Impact Matrix Multiplication Applied to Classification (MICMAC), and the Analytic
Network Process (ANP) techniques to their modeling. Details on the materials and methods
used to achieve the objective of this research study are provided in the subsequent sections
of this article.

Table 1. Critical enablers of FinTech innovation.

Number FinTech-E * Components Reference

1 Regulations and Policies

FinTech comprehensive regulation [26–30]
International prudential standards [31]

Regulatory reform of Information technology (IT) [29]
Rules for licensing financial companies [31]

Stable and efficient public infrastructure and a trustworthy
payment system [32]

Clear rules in the agreement, including penalties, dispute
resolution, and settlement mechanisms in the event of a

business closure
[26]

Market standardization and transparency utilizing Big Data [33]
FinTech entrepreneurs’ awareness of upcoming changes in the

regulatory environment [34]

Concurrent Public policy to financial revolutions [35]
Registration requirements of online loan platforms [36]

Securities law of equity crowdfunding [37]
Assuring that FinTech encourages national industrial growth [38]

2 Regulators

Institutional support of new FinTech [31]
Establishing a regulatory sandbox for FinTech startups [31,39]

Securing and respecting the moral principles of the
community [40]

3 Financial Ethics and Literacy

Financial ethics conforms to principles [41]
Technology-based financial literacy [42]

Knowledge of equity crowdfunding success factors and
detecting non-accredited investors [43]

4 Personal Data Protection

Protection from personal data misuse [29,44]
Resolving big data and new technologies related to protection

issues [39]

The use of blockchain for data protection and data integrity
issues [45]

Insurance Technology (InsurTech) privacy protection [46]

5 Customer Protection
Consumer protection through trusted payment systems [47]

Use of electronic signatures for agreements [26]
Handling Clients [16]
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Table 1. Cont.

Number FinTech-E * Components Reference

6 Security

Enhancement of personal protection through broad access to
electronic financial transactions [48]

Compliance requirements for data protection in
blockchain-based financial applications [45]

Methods of identification and authorization [44]
Safekeeping information and processing it [44]

Creating a reliable economic system by implementing
stringent yet quantifiable safety measures [49]

Confidence in businesses and their data [50]

7 Infrastructure
Financing Options for Infrastructure [51]

function of infrastructure [51]
The Influencing Factors on Infrastructure Construction [51]

8 Payment Systems

Biometric-based payment systems on mobile phones (e.g.,
fingerprints or voice payments) [52,53]

Suitable framework or guidelines for a mobile/digital wallet [35]
Definitions for mobile payment methods need to be

standardized, including mobile banking, mobile money,
mobile wallets, mobile commerce, mobile point-of-sale

(mPOS), and mobile finance

[54]

FinTech mobile payment systems as a secure service [55]

9 Technology

Keeping pace with rapid developments in artificial
intelligence (AI), machine learning, and blockchain [56]

Development of optimization algorithms, models, and assets
allocation to predict trends [57]

Create a conversational robot adviser powered by AI by
integrating knowledge-based and generative models. [57]

Ensuring the software quality of FinTech systems [58]
Combining Technologies [16]

Non-standard data-based credit scoring [59]
Free and public APIs for developing software (APIs) [60]

Biometric and digital identifiers [60]
Markets for loans based on large amounts of data [61]

Collection of information to identify fraudulent activities [62]

10 Digital Insurances

Pragmatics of digital insurance [27]
Improving Insurance Technology (InsurTech) with the help of

the Smart Internet-of-Things (IoT) [46]

Learn how digital transformations impact insurance value
generation [63]

11 Framework and Model

Creating a workable and organized FinTech framework [47,64,65]
Detailed model of the FinTech Peer-to-Peer (P2P) lending

system [31,66]

Culture-specific model development [67]
Create innovative service layouts [68]

IT, consumer habits, ecosystems, rules, and laws are all
affected by the rise of FinTech. [69]

Understanding the challenges and dynamics of the FinTech
crowdfunding platform [70]

* FinTech-E stands for Financial Technology Enabler.

3. Materials and Methods

As mentioned earlier, this research study aims to identify and model the critical
enablers of FinTech innovation by exploring contextual relationships among them and their
priorities. A hybrid approach was followed to achieve the objective using the research
methodology flowchart presented in Figure 1. The ISM-ANP hybrid approach is followed
in this case due to two reasons. The first is that ISM enables one to systematically reveal
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the structure of complex problems composed of interconnected elements based on the
experience and knowledge of a relatively small group of experts. The second is that the ANP
enables prioritizing the structured elements by the ISM, considering unidirectional and bi-
directional, dependency, and independency relations among them. Therefore, the resulting
ISM structure of interconnected elements will inform the design of the ANP analysis, and
the ANP will accordingly reveal the elements’ priorities in terms of their relative importance.
Thus, integrating both techniques is deemed suitable for achieving the study’s objective.
The methodology is designed to accomplish the goal in two main phases using the ISM and
ANP modeling techniques. In the first phase, the critical enablers of FinTech innovation
were identified, and contextual relationships among them were explored and modeled
using ISM. In the second phase, enablers’ importance weights were found and modeled
using ANP to reveal their priority ranks. Results of the two phases put forward a final
model demonstrating the contextual relationships and priority ranks of critical FinTech
innovation enablers listed in Table 1. Details of the two research methodology phases using
ISM and ANP modeling techniques are provided in the following subsections.
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3.1. Interpretive Structural Modeling (ISM)

The ISM is used to achieve the first phase of this research study’s objective, which is
to identify the critical enablers of FinTech innovation and model contextual relationships
among them. This is because it permits building relationships between interrelated pieces
and capturing the intricacies of the investigated subject [71,72]. ISM is an iterative approach
based on Boolean mathematics and the use of graph theory that employs the input of
a relatively small number of specialists in the field of study [73]. ISM has been used in
different research study domains, and its application comprises seven steps [71,74–76].
These seven steps include identifying the set of elements of the problem under study,
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identifying the contextual relationships among the studied elements, constructing the
Structural Self-Interaction Matrix (SSIM), forming the Initial Reachability Matrix (IRM),
forming the Final Reachability Matrix (FRM), classifying the studied elements based on their
dependence and driving powers using the Cross-Impact Matrix Multiplication Applied to
Classification (MICMAC) [77], and structuring the final diagraph of the model.

As demonstrated in Figure 1, as a first ISM step, eleven critical enablers of FinTech
innovation and their essential components were extracted from the literature of previ-
ous FinTech-related research studies and listed in Table 1. Subsequently, in the second
ISM step, a questionnaire is designed using the extracted enablers in Table 1 as a data
collection tool for pairwise contextual relationships among unique pairs of enablers. The
questionnaire started with demographic information of the respondent and included 55
(i.e., 11!/(2! * 9!) = 55) questions of unique pairs of combinations of enablers according
to (1).

C(n, r) =
(

n
r

)
=

n!
(r!(n− r)!)

, for n ≥ r ≥ 0 (1)

where C denotes the number of unique combinations, n represents the number of elements,
and r represents the selected subset of n. Each question asks the respondent to determine the
direction of relationships between each pair of enablers. Nineteen FinTech experts working
in the Saudi NDU [9] were involved in the study and interviewed to confirm the set of
enablers and contextualize relationships among pairs of enablers based on their experience.
In the third ISM step, the identified eleven critical enablers of FinTech innovation and
collected data on contextual relationships among them were used to construct the SSIM in
a pairwise comparison format (2).

e1 e2 · · · ej

S =

e1
e2
...
ei


0 ϑ12 · · · ϑ1j

ϑ21 0 · · · ϑ2j
...

...
. . .

...
ϑi1 ϑi2 · · · 0

 (2)

where S denotes the SSIM, ei represents the ith enabler in a row, ej represents the jth enabler
in a column, ϑij indicates the direction of the interrelationship between a pair of the ith
and jth enablers in a row, and a column, respectively. Table 2 presents four scenarios of
relationship directions that can be substituted in ϑij to represent the type of relationship
between a pair of enablers (ei, ej) or (ej, ei) under consideration using the entry codes in the
pertaining matrix.

Table 2. Entry codes of pairwise relationship directions and scenario representations in the structural
self-interaction matrix (SSIM) and the initial reachability matrix (IRM).

Scenario
Direction of
Relationship

SSIM (S) Entry
Codes (ϑij)

IRM Entries

(ei,ej) * (ei,ej) * (ei,ej) * (ej,ei) *

1 ei → ej V 1 0
2 ei ← ej A 0 1
3 ei ↔ ej X 1 1
4 ei × ej O 0 0

* Indicates the pair of the ith and jth critical FinTech Enablers (FinTech-E) in a row and a column of the associated
matrix, respectively. i and j: 1→ 11.
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In the fourth ISM step, the constructed SSIM forms the IRM using the 0/1 entry
codes according to the direction of relationships between pairs of enablers, as shown in
Table 2. Then, in the fifth ISM step, the formed IRM is used to create the FRM. The FRM
accounts for existing higher-order transitive relationships between the enablers based on
Warshall’s algorithm [78], where a (1 *) symbol is used to denote the existence of a transitive
relationship. The IRM and FRM are established using matrices M and MR in (3) and (4),
respectively, under multiplication and addition operators of Boolean mathematics, where I
is the unit matrix, and k denotes the powers.

M = S + I (3)

MR = Mk = Mk+1, k > 1 (4)

Then, the resulting FRM is used to determine enabler levels using a partitioning matrix
(PM). Iteratively, levels are determined by finding each enabler’s reachability, antecedent,
and intersection sets and eliminating the specified level in subsequent iterations until all
enablers are exhausted. In the sixth ISM step, the enablers are classified based on their
dependence and driving powers found in the FRM. The classification is conducted using
MICMAC analysis and a quadrant chart to visualize the enablers into four categories as
independent drivers, linkage, autonomous, and dependent enablers. In the seventh ISM
step, the diagraph of the enabler model is structured based on contextual relationships
between them, their partitioned levels, and their classifications. The enablers’ resulting
classification and final interpretive structural model are presented to the involved experts
to check for any contextual inconsistencies. If inconsistencies existed, experts were asked
to reassign directions of relationships between the enablers, and the analysis was repeated
until the structured diagraph represented their views and was deemed final.

The following subsection details how the resulting final ISM model of enablers is used
to achieve the study’s objective in the second phase using ANP.

3.2. Analytic Network Process (ANP)

The ANP is used to achieve the second phase of this research study’s objective: to
find enablers’ importance weights and reveal their priority ranks. ANP is a multi-criteria
decision-making (MCDM) ranking technique developed by Saaty in 1996 [79] to consider
bi-directional relationships among structured elements. Along with this property, the ANP
also considers the unidirectional, dependency, and independency among the structured
elements [80]. Therefore, ANP is used in this study due to the existence of these types of
relationships and classifications as per the final ISM model resulting from the first phase
of analysis. Thus, as illustrated in Figure 1, the resulting MICMAC classification of the
eleven enablers, along with the final ISM model, including the resulting IRM and FRM,
are all used as input to the ANP to develop an ANP network to rank the enablers. Only
direct relationships between enablers in the final ISM model were considered to design the
ANP network and the pairwise comparisons of enablers’ priority wights using the IRM
or the FRM after removing transitive relationships [81]. The pairwise comparisons were
conducted by asking the nineteen FinTech experts about the relative importance of each
enabler to another. Importance weights were collected to formulate the ANP’s Supermatrix
(W) following the general form in (5).
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c1 c2 · · · ci
e11 · · · e1j1 e21 · · · e2j2 · · · ei1 · · · eiji

W =

c1

c2

...

ci

e11
e12
...

e1j1
e21
e22
...

e2j2
...

ei1
ei2
...

eiji



ω11 ω12 · · · ω1i

ω21 ω22 · · · ω2i

...
...

...
...
...

...

ωi1 ωi2 · · · ωii



(5)

where ci denotes the ith cluster, eij denotes the jth element in the ith cluster, and ωij represents
the principal eigenvector of the influence of the elements compared in the jth cluster to the
ith cluster. However, depending on the designed ANP network based on the structure of
elements under study, some ωij might equal 0 if there is no relationship of influence exists,
and the Supermatrix might not include clusters of elements, which is the case in this study.
Thereby, the Supermatrix should be formulated accordingly [79,82,83]. Subsequently,
analogous to the Markov chain concept, the Weighted Supermatrix, and Unweighted
Supermatrix are found. However, because there are no clusters in this study, both matrices
will be identical. The Weighted Supermatrix is then converted to a Limit Supermatrix by
raising it to limit powers until all elements in the column become identical. Finally, the raw
column yields the prioritized list of elements. An ANP example of a structural hierarchy of
elements with three levels is provided in (6).

W =

 I 0 0
ω21 0 0

0 ω32 I

 (6)

Based on the Cesaro Summability rule, the Supermatrix is raised to limiting pow-
ers [84] using (7).

W∞ = lim
k→∞

(
1
N

)
ωk

j (7)

Then, the limit becomes unique and a unique column vector is described by (8).

W∞ = ω∞ × eT (8)

Nonetheless, if W can be shortened, it is necessary to measure the ji of the “principal
eigenvalue” to determine the limit priorities of a simplified stochastic matrix [81]. For
instance, if ji = 1, W∞ for a structural hierarchy of elements with three levels can be
presented by (9).

W∞ = lim
k→∞


0 0 0

ωk
22ω21 ωk

22 0

ω32

(
k−2
∑

h=0
ωh

22

)
ω32

(
k−1
∑

h=0
ωh

22

)
I

 (9)
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Then, |ω22| < 1, (ω22)k → 0, k→ ∞, and W∞ can be represented by (10).
The study’s goal is attained using the described materials and methods. The sub-

sequent section provides the application of the described ISM and ANP techniques and
how their results are used to develop an ANP-weighted ISM model of critical enablers to
FinTech innovation.

W∞ = lim
k→∞

 0 0 0
0 0 0

ω32(I −ω22)
−1ω21 ω32(I −ω22)

−1 I

 (10)

4. Results
4.1. Interpretive Structural Modeling (ISM) Results

The study’s goals were accomplished by implementing the steps of the ISM application
approach shown in Figure 1. After reviewing the available literature, we first compiled the
set of enablers listed in Table 1. Second, to establish the directions of influence amongst
enablers, the FinTech professionals confirmed the used set of enablers and provided input
to feed the modeling process. The SSIM presented in Table 3 was constructed using the
entry code representation rules in Table 2 and following the format in (2). This demonstrates
the pairwise contextual links between the explored enablers based on the directions of
relationships assigned by the experts as the third step toward modeling interactions among
enablers using ISM. The entry code V in the resultant SSIM in Table 3 shows that one enabler
acts as a precursor to or a cause of another enabler. Further, entry code A at an entrance
point indicates that one enabler is affected or led by another enabler. In addition, the X entry
code represents that a pair of enablers are interconnected and, thus, have an interactive or
bi-directional relationship with one another. Finally, if an O entry code is assigned, the pair
of enablers do not affect one another, denoting that there is no relationship between them.

Table 3. Structural self-interaction matrix (SSIM) of critical enablers to FinTech innovation (FinTech-E).

FinTech-E 1 2 3 4 5 6 7 8 9 10 11

1 V V V V V V V X V X
2 V V O V V X O O A
3 V A A A O A A A
4 A A A O A A A
5 O O A A A A
6 V O O O O
7 A O O A
8 O O A
9 V X

10 O
11

Note: The entry codes V, A, X, and O, represent the direction of relationships between pairs of critical Enablers to
FinTech innovation (FinTech-E) based on the scenarios presented in Table 2.

In the fourth ISM step, Table 4 shows the developed IRM based on the constructed
SSIM (Table 3) following 0/1 entry code representation rules demonstrated in Table 2. The
resulting initial driving and dependence powers of direct interrelationships are obtained as
the sums of IRM’s rows and columns, respectively, as shown in Table 4. According to the
data in Table 4, the initial driving power of the enabler (1: Regulations and Policies) is 11.
Following this is the enabler (11: Framework and Model), with a sum value of 9, followed
by the enabler (9: Technology), with a value of 7, and the enabler (2: Regulators), with
a value of 6, the enabler (6: Security), the enabler (8: Payment Systems), and the enabler
(10: Digital Insurances), with values of 4. Then, the enablers (5: Customer Protection) and
(7: Infrastructure) have a value of 3. Finally, next comes the enablers (3: Financial Ethics
and Literacy) with a sum value of 2 and the enabler (4: Personal Data Protection) with the
lowest initial driving power value of 1.
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Table 4. Initial reachability matrix (IRM) of critical enablers to FinTech innovation (FinTech-E).

FinTech-E 1 2 3 4 5 6 7 8 9 10 11 Driving
Power

1 1 1 1 1 1 1 1 1 1 1 1 11
2 0 1 1 1 0 1 1 1 0 0 0 6
3 0 0 1 1 0 0 0 0 0 0 0 2
4 0 0 0 1 0 0 0 0 0 0 0 1
5 0 0 1 1 1 0 0 0 0 0 0 3
6 0 0 1 1 0 1 1 0 0 0 0 4
7 0 0 1 1 0 0 1 0 0 0 0 3
8 0 1 0 0 1 0 1 1 0 0 0 4
9 1 0 1 1 1 0 0 0 1 1 1 7

10 0 0 1 1 1 0 0 0 0 1 0 4
11 1 1 1 1 1 0 1 1 1 0 1 9

Dependence
Power 3 4 9 10 6 3 6 4 3 3 3

Note: Entries 0 and 1 represent the direction of relationships between pairs of critical Enablers to FinTech
innovation (FinTech-E) based on the presented scenarios in Table 2.

Table 4 shows that the enabler (4: Personal Data Protection) has the highest initial
dependence power value of 10 among other enablers. Next comes the enabler (3: Financial
Ethics and Literacy) with a sum value of 9. Then come the enablers (5: Customer Protection)
and (7: Infrastructure) with values of 6. Then, the enablers (2: Regulators) and (8: Payment
Systems) each have a sum value of 4. Finally, the enablers (1: Regulations and Policies),
(6: Security), (9: Technology), (10: Digital Insurances), and (11: Framework and Model)
have values of 2, demonstrating that they have the lowest initial dependence power among
other enablers.

Table 5 displays the FRM resulting from the fifth step of ISM, which included applying
the transitivity test to the IRM (Table 4) to verify all entries and, in case transitive connec-
tions existed, denoted by (1 *). Until all possible enablers were examined, the transitivity
test was employed to ensure that no higher-order indirect relationships existed beyond the
direct ones between enabler pairs. All the initial driving and dependence powers of the
studied enablers presented in Table 4 were recalculated and given in Table 5. Table 5 shows
that when transitive interactions are accounted for, the deriving power of the enablers
(9: Technology) and (11: Framework and Model) rises to a sum value of 11 and of the
enabler (2: Regulators) increases to a value of 7. In comparison, the rest of the enablers
retained their initial driving powers found in the IRM as the final deriving powers in the
FRM. Moreover, Table 5 shows that when transitive interactions are accounted for, the
dependence power of the enablers (2: Regulators), (3: Financial Ethics and Literacy), (4:
Personal Data Protection), (5: Customer Protection), (6: Security), (7: Infrastructure), (8:
Payment Systems), and (10: Digital Insurances) have raised to values of 5, 10, 11, 7, 6, 7, 5,
and 4, respectively. In contrast, the enablers (1: Regulations and Policies), (9: Technology),
and (11: Framework and Model) retained their initial dependence powers found in the
IRM as the final dependence powers in the FRM.

Subsequently, a PM was developed by grouping all enablers (1–11) into three sets. The
reachability set identifies all the enablers that a particular enabler can access. The second
group, known as the antecedent set, comprises all the enablers preceding an enabler. An
enabler’s level is determined by comparing it to the pertaining reachability and antecedent
sets. The intersection set represents the enablers that overlap with these two sets. In the
PM, the process of eliminating enablers and assigning levels is iteratively repeated until
all possible levels have been found and all enablers are exhausted. Table 6 summarizes
the developed PM and the categorization of the eleven FinTech enablers into six levels
(Level I–Level VI) resulting from the process of six iterations (1–6).
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Table 5. Final reachability matrix (FRM) of critical enablers to FinTech innovation (FinTech-E).

FinTech-E 1 2 3 4 5 6 7 8 9 10 11 Driving
Power

1 1 1 1 1 1 1 1 1 1 1 1 11
2 0 1 1 1 1 * 1 1 1 0 0 0 7
3 0 0 1 1 0 0 0 0 0 0 0 2
4 0 0 0 1 0 0 0 0 0 0 0 1
5 0 0 1 1 1 0 0 0 0 0 0 3
6 0 0 1 1 0 1 1 0 0 0 0 4
7 0 0 1 1 0 0 1 0 0 0 0 3
8 0 1 1 * 1 * 1 1 * 1 1 0 0 0 7
9 1 1 * 1 1 1 1 * 1 * 1 * 1 1 1 11

10 0 0 1 1 1 0 0 0 0 1 0 4
11 1 1 1 1 1 1 * 1 1 1 1 * 1 11

Dependence
Power 3 5 10 11 7 6 7 5 3 4 3

* Represents a transitive relationship based on Warshall’s algorithm [78].

Table 6. Summary of the partitioning matrix (PM) of critical enablers to FinTech innovation (FinTech-E).

Iteration FinTech-E Reachability
Set Antecedent Set Intersection

Set Level

1 4 4 1,2,3,4,5,6,7,8,9,10,11 4 I

2 3 3 1,2,3,5,6,7,8,9,10,11 3 II

3
5 5 1,2,5,8,9,10,11 5

III7 7 1,2,6,7,8,9,11 7

4
6 6 1,2,6,8,9,11 6

IV10 10 1,9,10,11 10

5
2 2,8 1,2,8,9,11 2,8

V8 2,8 1,2,8,9,11 2,8

6
1 1,9,11 1,9,11 1,9,11

VI9 1,9,11 1,9,11 1,9,11
11 1,9,11 1,9,11 1,9,11

Using the computed dependency and driving powers reported in the FRM (Table 5),
all eleven enablers (1–11) were classified into four groups using MICMAC analysis in
the sixth step of ISM. Figure 2 displays a quadrant chart of these enablers, categorizing
them as autonomous, dependent, linkage, and independent or driving enablers. Figure 2
presents the MICMAC classification result showing that the enabler (10: Digital Insurances)
classifies as an autonomous enabler. The analysis also classifies the enablers (1: Regula-
tions and Policies), (9: Technology), (11: Framework and Model), (2: Regulators), and (8:
Payment Systems) as independent or driving enablers. Finally, it classifies the enablers (4th:
Personal Data Protection), (3: Financial Ethics and Literacy), (5: Customer Protection), (7:
Infrastructure), and (6: Security) as dependent enablers and none of the studied enablers
were classified as linkage enablers.
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Figure 2. Cross-impact matrix multiplication applied to classification (MICMAC) of the critical
enablers to FinTech innovation.

In the seventh and final ISM step, the final ISM model shown in Figure 3 was created
using the PM’s resultant six levels (Table 6) and the MICMAC classification of the eleven
FinTech enablers (Figure 2). The final ISM model illustrated in Figure 3 shows that Level VI
comprises the enablers (1: Regulations and Policies), (9: Technology), and (11: Framework
and Model). All lead to Level V, which includes the enablers (2: Regulators) and (8: Payment
Systems). Further, both lead to level IV, comprising the enablers (6: Security) and (10: Digital
Insurances), where the enabler (6: Security) leads to the enabler (7: Infrastructure) and (10:
Digital Insurances) leads to (5: Customer Protection) at level III. Then, these enablers lead
to level II formed by the enabler (3: Financial Ethics and Literacy). Finally, all reached level
I, presented by the enabler (4: Personal Data Protection).
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Figure 3. ISM model of critical enablers to FinTech innovation.

As illustrated in Figure 1, the MICMAC classification of the enablers and the resultant
ISM model were rechecked by the engaged experts in the study for contextual relationship
inconsistencies, and the analysis is repeated if they exist until the experts agree on the
developed model. Therefore, the first phase of the study’s objective is achieved through the
MICMAC classification of the enablers (Figure 2) and the resultant ISM model (Figure 3),
which identifies and classifies the critical enablers of FinTech innovation and models con-
textual relationships among them. In the subsequent subsection, the developed IRM, FRM,
MICMAC, and final ISM models in the first phase are all used to achieve the second phase,
which is to find enablers’ importance weights and reveal their priority ranks using ANP.

4.2. Analytic Network Process (ANP) Results

As illustrated in Figure 1, the outputs of the ISM in the first phase of analysis are
used as input to the ANP in the second phase to find enablers’ importance weights and
reveal their priority ranks. The resultant IRM (Table 4), FRM (Table 5), MICMAC (Figure 2),
and the final ISM model (Figure 3) all contributed to the development of the ANP by
providing valuable insights into relationships between the enablers and their classifications.
Accordingly, the ANP network of the critical enablers of FinTech innovation is designed,
as shown in Figure 4, to guide the ANP analysis. The ANP network is designed to rank



Systems 2022, 10, 181 15 of 24

the enablers and represent the revealed contextual relationships among them by the ISM,
based on which the ANP’s pairwise comparisons will be formulated. The transitivity links
in the FRM (Table 5) were omitted to run the pairwise comparisons without considering
the independent enablers.
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Figure 4. ANP network schematic of the critical enablers to FinTech innovation.

Subsequently, based on the designed ANP network, the ANP’s Supermatrix was devel-
oped following the general form in (5). Table 7 presents the developed pairwise comparison
matrix based on data from the FinTech experts involved in the study. This matrix illustrates
the relative importance of relationships between the enablers. An unweighted Superma-
trix that represents each enabler’s influence on the other enablers was formulated using
data of relative importance weights assigned by the experts. There are neither clusters
nor alternatives; hence, the Supermatrix’s unweighted and weighted versions would be
identical. Subsequently, the unweighted and weighted Supermatrix was transformed into
a Limit Supermatrix presented in Table 8, similar to the provided example in Section 3.2
following Equations (6)–(10). The Limit Supermatrix was calculated by raising the power of
the Supermatrix until all the column elements were the same. When the Limit Supermatrix
was finally acquired, the raw column produced the ranked list of enablers shown in Table 9
in descending order based on their limiting values.

Finally, using the final ISM model in Figure 4, the final ANP-weighted ISM model
of critical enablers to FinTech innovation was developed by incorporating their priority
ranks derived from ANP, as presented in Figure 5. Thus, the first and second phases of the
study’s objectives were achieved through the developed model. The subsequent section
discusses the model and its contributions and implications.
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Table 7. Supermatrix (unweighted and weighted) of critical enablers to FinTech innovation (FinTech-E).

FinTech-E 1 * 2 * 3 4 5 6 7 8 * 9 * 10 11 *

1 0.000 0.000 0.235 0.167 0.353 0.538 0.313 0.000 0.000 0.667 0.000
2 0.000 0.000 0.176 0.200 0.000 0.462 0.250 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.167 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5 0.000 0.000 0.118 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6 0.000 0.000 0.059 0.100 0.000 0.000 0.188 0.000 0.000 0.000 0.000
7 0.000 0.000 0.059 0.133 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000 0.059 0.000 0.063 0.000 0.000 0.000 0.000
9 0.000 0.000 0.176 0.100 0.176 0.000 0.000 0.000 0.000 0.333 0.000

10 0.000 0.000 0.059 0.033 0.118 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.118 0.067 0.294 0.000 0.188 0.000 0.000 0.000 0.000

* Refers to the MICMAC independent critical enablers to FinTech innovation.

Table 8. Limit Supermatrix of critical enablers to FinTech innovation (FinTech-E).

FinTech-E 1 * 2 * 3 4 5 6 7 8 * 9 * 10 11 *

1 * 0.000 0.000 0.107 0.107 0.107 0.107 0.107 0.000 0.000 0.107 0.000
2 * 0.000 0.000 0.091 0.091 0.091 0.091 0.091 0.000 0.000 0.091 0.000
3 0.000 0.000 0.088 0.088 0.088 0.088 0.088 0.000 0.000 0.088 0.000
4 0.000 0.000 0.086 0.086 0.086 0.086 0.086 0.000 0.000 0.086 0.000
5 0.000 0.000 0.095 0.095 0.095 0.095 0.095 0.000 0.000 0.095 0.000
6 0.000 0.000 0.086 0.086 0.086 0.086 0.086 0.000 0.000 0.086 0.000
7 0.000 0.000 0.090 0.090 0.090 0.090 0.090 0.000 0.000 0.090 0.000

8 * 0.000 0.000 0.091 0.091 0.091 0.091 0.091 0.000 0.000 0.091 0.000
9 * 0.000 0.000 0.078 0.078 0.078 0.078 0.078 0.000 0.000 0.078 0.000
10 0.000 0.000 0.085 0.085 0.085 0.085 0.085 0.000 0.000 0.085 0.000

11 * 0.000 0.000 0.103 0.103 0.103 0.103 0.103 0.000 0.000 0.103 0.000

* Refers to the MICMAC independent critical enablers to FinTech innovation.

Table 9. ANP ranking of critical enablers to FinTech innovation (FinTech-E).

FinTech-E Limiting Value Priorities

1 0.107 Rank 1
11 0.103 Rank 2
5 0.095 Rank 3
8 0.091 Rank 4
2 0.091 Rank 5
7 0.090 Rank 6
3 0.088 Rank 7
4 0.086 Rank 8
6 0.086 Rank 9
10 0.085 Rank 10
9 0.078 Rank 11
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5. Discussion

This study demonstrated the usefulness of integrating the ISM and ANP methods
to explore the critical enablers that foster the development of new FinTech products and
innovation. The eleven critical enablers were chosen for this investigation after a systematic
process of thoroughly reviewing the available literature and validation by subject matter
experts. The ISM was used to reveal and model the interrelationships between the enablers,
after which the ANP analysis was then used to rank them based on their relative importance.

Although there is a lot of overlap between the global and local FinTech ecosystems, it
is important to keep them separate. Examining the ecology around FinTech innovation is
essential for understanding its potential and limitations. For this research, we considered
the fintech innovation ecosystem in Saudi Arabia. The FinTech sector’s development
depends critically on maintaining a healthy, mutually beneficial environment [85]. The
FinTech ecosystem also includes government agencies and financial institutions [86].

FinTech startups, technology developers, governments, financial clients, and tradi-
tional financial institutions are the five segments in the FinTech ecosystem [16]. Innovation,
economic growth, and a healthier level of financial sector competition are all fostered by the
many forms of cooperation that make up the FinTech ecosystem. Startups in the financial
sector will ultimately benefit from this.

Entrepreneurial and innovative FinTech startups are at the center of the FinTech rev-
olution. They have lower operating expenses than their conventional equivalents and
are pioneers in some sectors, such as payments, foreign transfers, lending, crowdfunding,
capital markets, and insurance. Traditional financial institutions cannot compete with
their ability to cater to specific markets and deliver individualized services. According to
a previous study, one of the hallmarks of FinTech that is causing widespread disruption
throughout the financial sector is that an ever-growing number of startups is rapidly un-
bundling the traditionally offered services by traditional financial institutions, resulting in
new models of collaboration and a significant power shift [65]. Examples of the many types
of FinTech companies include asset management, exchange service, finance, insurance,
loyalty program, payment, regulatory technology, and risk management [34].
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There is a need for new financial technology companies in places with more advanced
economies and established conventional capital markets. This is to increase the country’s
capacity to support cutting-edge technology, which, in turn, encourages the growth of
FinTech companies that base their operations on advanced platforms. For a conventional
financial institution, it is hypothesized that nations with weak financial systems are more
likely to see a rise in FinTech firms. It is considered that FinTech is more prevalent in markets
with more regulations and economies with larger labor markets. Thus, it is interesting to
examine the roles of credit and labor markets and business regulations in the emergence of
FinTech startups.

Technology companies should provide online resources and use social media, big data
analytics, the cloud, AI, mobile devices, and more. Developers are making it easier for Fin-
Tech businesses to provide new services using cutting-edge technology. Cloud computing
also allows resource-constrained FinTech firms to release web-based applications for a frac-
tion of the cost of creating in-house infrastructure. Big data analytics may also be utilized
to provide clients with one-of-a-kind, tailored services. Furthermore, Robo-advisor wealth
management services, which are based on trading algorithms, may provide much cheaper
costs than conventional asset management services. Crowdfunding and microlending com-
munities are other solutions that may flourish with the help of social media. Businesses in
the FinTech industry benefit from the low-cost infrastructure provided by mobile network
carriers to develop new services, such as mobile payments and banking. For their part,
these tech entrepreneurs generate income for the FinTech sector. Developers are in high
demand, but supply is low, despite their critical importance to the FinTech industry.

When compared to traditional businesses, FinTech firms serve a highly specific niche.
FinTech caters mainly to individual consumers, as opposed to the wide variety of clients
served by more conventional banks. This clientele is crucial to the success of FinTech
businesses since it represents the bulk of the industry’s income. It was previously shown
that early FinTech adopters are often youthful and well-off [87]. According to the 2019
Global FinTech Adoption Index (GFAI) [88], consumer adoption of financial technologies
throughout the world in 2019 hit 64 percent. Recently, it was found that among German
families, 31% were open to the idea of switching to FinTech from more conventional
banks [89]. On the other hand, both our financial and non-financial consumers in Saudi
Arabia have distinct personalities.

Saudi Arabia has a rigorous economy. The Saudi Central Bank reported that the
macro-financial status in Saudi Arabia has remained steady [90]. The government of Saudi
Arabia has low debt relative to GDP and enough reserves, indicating that the country has
room to finance its budget for the foreseeable future. Additionally, Saudi Arabia has a
healthy financial system, as seen by its good credit rating. Historically, conventional banks
have been unable to provide credit to small- and medium-sized businesses.

Due to the high cost of implementation, the government should provide financial
assistance to FinTech businesses that have incorporated FinTech innovation into their
operations. For the entrepreneur’s benefit, government backing in the form of rules
and norms on FinTech is essential. A previous study [27] argues that FinTech needs
comprehensive regulations, which corroborates the results of this research.

The results herein classified regulations, policies, frameworks, and models as funda-
mental enablers of FinTech innovation with the highest importance. Thus, considering
the implementation of worldwide prudential norms enables addressing legal difficulties.
The developed model in this study aids FinTech decision-makers, practitioners, and stake-
holders in promptly developing strategies using the identified innovation enablers. The
developed model revealed six levels of enablers that FinTech practitioners may use to
design short-, medium-, and long-term strategies for successful FinTech innovation.

The fundamental enablers in Levels VI and V, which generally concern people, pro-
cesses, and tools, should prioritize by FinTech firms in their short-term strategic planning.
Thus, government agencies should develop policies that encourage FinTech implementation
by engaging stakeholders of the enterprises and understanding their needs.
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The developed model also shows a close relationship between safety measures and
digital insurance. This indicates the critical need for a standard set of global rules and
frameworks businesses can use to create and maintain secure data management systems
and ensure their safety. FinTech security standards should include cryptography, access
control, clear screen, and data security. It is the role of governments to establish rules
and legislation that encourage the development of new FinTech and the maintenance of
sustainable business methods. Financial corporations should also consider consumers’
worries about their personal and financial data and reflect them in their business practices.
This finding aligns with key findings of a survey exploring with whom consumers trust
their data [91].

Moreover, top management must consider consumer safety, infrastructure, ethics,
knowledge, and money awareness while designing medium-term strategic plans. One of
the tools to ensure that the payment system can meet consumer protection is the use of
electronic signatures for agreements. It is recommended that FinTech firms conduct targeted
awareness campaigns to educate their workers and their customers. Further, to raise serious
data protection concerns, such initiatives can strengthen ties between businesses and their
consumers and encourage employing big data and cutting-edge technological possibilities.
This conclusion conforms with a recently published World Bank Group (WBG) policy
research paper [92].

Customer data protection is shown in the developed model as a result of implementing
other enablers, indicating that it could be considered a long-term strategic objective for
FinTech organizations. Despite being ranked lower than other enablers in the ANP results,
it will have a lasting influence on the sustainability of FinTech adoption in the future.

The conclusions and suggestions of this research are consistent with those of two more
recent studies in 2022 [93,94]. Adopting FinTech in Saudi Arabia could be facilitated using
the developed model in this research study, opening the door to the country’s following
socioeconomic and financial advantages.

This research study revealed and modeled the enablers of FinTech innovation and
their essential components and properties to pave the way for new developments in the
FinTech sector. The developed model in this study followed a hybrid approach using ISM
and ANP, which helped obtain a holistic perspective on the interplay between FinTech and
innovation and overcome the limitations of other methods, which was recommended in a
recent study in 2022 [95].

6. Conclusions

Since FinTech has emerged as a hot topic for financiers, predictions of the widespread
upheaval it will wreak on consumers and companies are a constant source of speculation.
As with any new trend, hopes are raised as FinTech firms are forming and business visions
and long-term plans are designed to keep the movement in this direction alive. Therefore,
exploring what enables FinTech innovation to facilitate its development and foster its
potential benefits is crucial. This research study aimed to identify and model the critical
enablers of FinTech innovation by exploring contextual relationships among them and their
priorities. The goal is accomplished following a hybrid approach in two main phases using
the ISM and ANP modeling techniques.

Results of the first phase revealed eleven critical enablers of FinTech innovation ex-
tracted from the literature and confirmed by experts’ opinions. An interpretive structural
model based on interrelationships between them was developed. The study revealed that
suitable regulation, policy, technology, framework, and model are foundational to FinTech
innovation. Once ensured, regulators and payment systems should be the following points
of focus. Then, security issues could be debugged to achieve customer protection, and
digital insurance should be in place to develop the necessary financing infrastructure. Once
achieved, financial ethics and literacy issues should be tackled to achieve personal data
protection. In this sequence, all the enablers are required in FinTech innovation. Further-
more, the enablers were classified into four categories, each representing different degrees
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of dependency and driving powers. It was discovered that enablers that affect FinTech
innovation, including financial ethics and literacy, personal data protection, customer pro-
tection, security, and infrastructure, classify as dependent enablers on other enablers, such
as regulations and policies, regulators, payment systems, technology, and framework and
model, with digital insurance being an autonomous enabler.

Results of the second phase revealed the enablers’ importance weights and their pri-
ority ranks using ANP. It was found that regulations and policies are relatively the most
critical enabler of FinTech innovation, followed by framework and model, customer protec-
tion, payment systems, regulators, infrastructure, financial ethics and literacy, personal data
protection, security, digital insurance, and technology being relatively the least important.
This indicates that the technology by itself is an enabler of FinTech innovation, yet what is
more important is the regulations and policies governing it, accounting for the security and
protection of its users. These priority ranks were then incorporated into the developed ISM
model in the first phase to establish the final ANP-weighted ISM model of critical enablers
of FinTech innovation.

The developed model in this research study puts forward a holistic perspective on the
interplay between FinTech and innovation and assists decision-makers, regulators, policy
designers, practitioners, and technology developers in creating effective ways to safeguard
the FinTech industry’s growth. The model provides a more profound understanding by
answering questions about what critically enables FinTech innovation, how these enablers
are interconnected, and their priorities. This is to facilitate the development of FinTech
innovation, foster its potential benefits, and potentially put Saudi Arabia in a higher
position as a FinTech center in the Middle East and the world. The scientific implication
of this research study lies in following the hybrid approach using ISM and ANP, which
could be used in future research directions studying similar complex problems comprising
several interconnected elements.

Limitations of the study include that the developed model can only be extrapolated
to the banking and finance industries. The enablers or barriers must be rethought and
reshaped to be used in other fields or industries. Moreover, although the use of the ISM and
ANP techniques in this study overcame the limitations of different methods and despite the
reliability of the engaged experts and the utilized opinions data due to their experiences
and close relation to the field of FinTech, the analysis heavily relies on their views, which
may or may not align with the views of another group of experts. This is due to differences
in backgrounds, perspectives, and bias; there will always be disagreements amongst those
who are tasked with making important decisions, especially on emerging technologies.
Furthermore, since all the experts chosen were Saudi nationals, the findings of this research
study are expected to hold true for businesses in Saudi Arabia and may also be applicable
in other emerging nations but may or may not be in developed countries. As a future
research direction, further statistical modeling and sensitivity analysis might be applied to
a more extensive data set, which would help eliminate the bias of numerical techniques and
analyses based on data from a relatively small group of experts. Moreover, extending the
existing study with a dynamic system approach allows for identifying the causal connection
between the used enablers.
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