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Evaluating the choice of FSSC is crucial for commercial
banks, but scant academic attention has been paid to this
topic. Therefore, this research examines the key
determinants affecting the selection of FSSC in commercial
banks. It adopts the ISSM and cost to construct a new
comprehensive evaluation model for FSSC, which consists
of four dimensions and fourteen criteria. This study uses
DEMATEL to derive the weights of the dimensions and
criteria and applies EDAS to rank the FSSC system
candidates. Three real cases of FSSC alternatives validate
the paper, and the results show that the model has good
applicability and reasonableness, in which the cost
dimension is especially necessary. This study extends
ISSM's application to FSSC systems while offering policy
insights for commercial banks and development benchmarks
for platform optimization.

1. Introduction

The Financial Shared Services Center (FSSC) is a new centralized and standardized
financial management model implemented by large enterprise groups in recent years. FSSC helps
to achieve optimal allocation of resources, improve the management level, and enhance the
competitiveness of enterprises. It is widely valued and promoted by the banking industry and
has become an emerging and fast-developing field of research (Strikwerda, 2014; Su, 2019).

FSSC is a key element and platform for the maintenance of financial shared services. It can
achieve real-time sharing and efficient use of financial information by integrating financial
resources and optimizing business processes (Campbell & Strikwerda, 2013) and provide
commercial banks with more efficient and transparent financial management tools (Su, 2019;
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Hossein et al., 2018), The platform consists of multiple systems. Choosing the right information
system based on its business development and needs is important for commercial banks.

However, despite the widespread recognition of the value of FSSC construction within the
industry, commercial banks still face a critical decision-making challenge in practice: how to
scientifically select the most suitable FSSC system from multiple available technical solutions?
This decision-making process is inherently complex and multi-criteria in nature, requiring a
systematic identification of key determinants. Nevertheless, existing research has yet to provide
a targeted and satisfactory decision-making evaluation model. Therefore, an in-depth
investigation into this issue is warranted.

Understanding the key determinants affecting the adoption of FSSC provides a
comprehensive and valuable reference for commercial banks. However, the literature on FSSC
mainly focuses on operation models, organizational structures, business processes, etc., and
research on the factors influencing its adoption is lagging and has mixed views (Niehaves &
Krause, 2010). From the users’ perspective, there has been no proper investigation and
comprehensive evaluation of the key factors affecting such adoption in commercial banks, which
to a certain extent restricts further application and optimization for FSSC. Through a
comprehensive literature review, this study synthesizes the differences between previous research
and the present work (Table 1), and aims to fill these gaps in the literature by presenting a
framework for systematically describing the critical factors affecting FSSC adoption for
commercial banks (Ali & Salem, 2020).

FSSC is an information management system (Koohathongsumrit & Luangpaiboon, 2022),
and ISSM has been widely applied in the literature on adoption of information systems. The
model not only considers the system’s technical performance, information quality, and service
quality dimensions, but also sets up a comprehensive evaluation model with four dimensions
and fourteen criteria. The selection of evaluation criteria must reflect the main concerns of the
decision maker (Ma et al., 2023), but ISSM does not include costs. This study constructs a
comprehensive evaluation model with four dimensions and fourteen criteria based on modified
ISSM (DeLone & McLean, 1992; DeLone & McLean, 2003; Petter et al., 2008) and introduces
a cost dimension. It gives a more comprehensive evaluation of the economic benefits of FSSC
and provides a more scientific basis for decision-making in commercial banks.

FSSC adoption is essentially a multi-criteria decision making (MCDM) problem (Gupta &
Kumar, 2022; Hsu et al., 2024), and this study proposes a hybrid MCDM approach based on
DEMATEL (Karuppiah et al., 2022; Agrawal et al., 2022; Zhu et al., 2022) and EDAS (Djimesah
et al., 2025; Kahraman et al., 2017). First, DEMATEL can identify causal relationships among
influences and measure their importance accurately (Lu et al., 2024; Hsu et al., 2017); Second,
as a new type of MCDM, due to its simplicity and fast computation (Torkayesh et al., 2023),
EDAS has also been proposed and applied in many fields (Karatop et al., 2021). It can rank the
candidates and determine the best preference. Finally, the applicability and validity of the model
are verified through real cases.

This study sets up a new FSSC evaluation model and uses DEMATEL and EDAS to
evaluate FSSC. It aims to achieve the following 2 research objectives.

(1) Understand the key dimensions, criteria, and weights that affect FSSC adoption.
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(2) Develop an FSSC evaluation model to provide a reference for commercial banks to
formulate policies on FSSC adoption and to provide system developers with suggestions on
system optimization.

The rest of this paper runs as follows. Section 2 reviews the FSSC literature and summarizes
FSSC impact factors. Section 3 describes the proposed FSSC evaluation framework through
DEMATEL and EDAS methods. Section 4 presents the empirical findings and managerial
implications through a case study. Finally, conclusions and perspectives for future research are
discussed.

Table 1. A Comparison between This Study and Previous Ones

Comparative

. . Previous Studies This Study
Dimension
Primarily concentrated on areas such as
the FSSC concept, operational models, Systematically investigates the critical
1.Research organizational structure, and business factors affecting FSSC adoption, with
Focus processes, lacking a systematic a specific focus on the commercial
investigation into the critical factors banking industry.

affecting FSSC adoption.

2.Evaluation
Framework

Paid limited attention to the construction
of decision-making evaluation models for
FSSC selection, with a notable scarcity of
related research.

Develops an innovative FSSC decision-
making evaluation framework based on
a multi-dimensional, integrated
perspective.

3.Theoretical

Despite FSSC being an information
management system, prior research has
not  effectively  integrated  mature

Effectively integrates the ISSM with
the specific context of FSSC, thereby

Model information system theories (e.g., ISSM) %{é(;r/}dmg the application scope  of
with the specific context of FSSC. '
No application of Multi-Criteria Decision- Proposes and applies a new hybrid
. . MCDM  methodology to FSSC
4.Research Making (MCDM) methods was found in . .
Methodology FSSC research, particularly for the research. - This  hybrid = approach
. . integrates the DEMATEL and EDAS
commercial banking sector. methods

2. Literature Review

2.1. FSSC

FSSC is a new type of information system applied in the financial management field in
recent years (Cao et al., 2021; Su, 2019; Jia, 2020). It is highly valued by commercial banks,
because of its adaptability to the management needs of large-scale enterprise groups. In an
increasingly competitive market environment, the evaluation of FSSC adoption is very
important for commercial banks, as well as the improvement of management level and
competitiveness. The essence of constructing evaluation criteria is to identify the key
determinants affecting FSSC adoption. Based on different perspectives, scholars have extensively
explored the factors affecting FSSC maintenance under different views (Strikwerda, 2014;
Philipp &Rolf, 2017).



278 HAN-LONG CHEN, CHUAN LEE, CHIN-TSAI LIN

Most scholars target the main factors affecting FSSC maintenance, such as process
integration, performance management, strategic planning, and information technology and
systems (Guo et al., 2024; Rohith, 2013; He & Zhou, 2013; Wang, 2023), arguing that each one
directly determines the efficiency of a firm’s establishment of FSSC. Grant (1999) summarized
the factors leading to FSSC adoption into five key aspects: environment, personnel, the
methodology of Business Process Reengineering (BPR) adoption, information technology, and
the vision for change. Within this context, robust information technology and systems are widely
regarded as a critical factor for FSSC maintenance (Marijin & Antonjoha, 2008), while
information security and reliability also have a significant impact on FSSC (Damenu &
Beaumont, 2017). Ou et al. posit that factors such as relative advantage, compatibility,
centralization, formalization, and competitive pressure can also influence FSSC adoption (Ou et
al., 2025).Niehaves & Krause (2010) provide a clearer definition of the factors affecting FSSC
adoption, grouped into four main categories: cost pressure, leader support, unit cooperation and
communication, and organizational power structure. In addition to empirical evidence, empirical
research by Goth et al. confirmed that FSSC adoption leads to long-term cost savings,
underscoring cost as a critical factor influencing FSSC adoption (Goth et al., 2025).

The above related works demonstrate that despite research efforts, there lacks a
comprehensive theoretical framework that adequately describes adoption intention in an
inclusive manner. Furthermore, there are scant papers in the literature presenting the conduct
of commercial banks in relation to FSSC. This present study fills this gap in the literature.

2.2. ISSM

Among studies on the adoption of information management systems (Watjatrakul &
Vatanapitukpong, 2025), the Information System Success Model (ISSM) framework has been
widely used and widely recognized as the most classic model for evaluating them. ISSM is
frequently cited in the literature as measuring the success of information systems (Lu et al.,
2024; Mohammed & Ju, 2019). Eleven years after ISSM was first proposed, DeLone & McLean
(2003) refine the original model and propose the modified ISSM. The modified ISSM contains
three main dimensions, system quality, information quality, and service quality, that affect the
willingness to use and the satisfaction toward information systems.

Researchers have successfully used ISSM to understand the key determinants affecting the
selection and use of new information systems (Yovita et al., 2020; Tarwoto & Kuncoro, 2019;
Rahayu, Aprilianto & Putro, 2018). Since FSSC is essentially an information management
system, this study also includes system quality, information quality, and service quality as
evaluation dimensions to construct a hierarchy for evaluating FSSC adoption of FSSC (Lu et
al., 2024; Yovita et al., 2020; Mohammed & Ju, 2019).

ISSM has faced criticism for its lack of specificity. The application of this method may lead
to inconsistent results, because there is no prospective explanatory variables that are relevant
to a specific context (Al-Qaysi et al., 2020; Rizal et al., 2018). Consequently, numerous
modifications and expansions of the model, including the incorporation of supplementary
exploratory variables, have been suggested for various situations.
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Table 2. Factors Influencing FSSC Adoption by Commercial Banks

Dimension Criterion References

Prybutok et al. (2008);
Al-Hattami (2021); DeLone & McLean (2016)

DeLone & McLean (2003);
Prybutok et al. (2008); Al-Hattami (2021)
Kumarahadi et al. (2020); Prybutok et al. (2008);
Al-Hattami (2021); DeLone & McLean (2016)

DeLone & McLean (2003);
Graf (2002); Ozkan & Koseler (2009)

Reliability (S1)

Suitability (Sz2)
System Quality (S)

Ease of Use (S3)

Security (S1)

Ramayah et al. (2010); DeLone & McLean (2016);
Tam & Oliveira (2017); Al-Hattami (2021)

Ramayah et al. (2010); DeLone & McLean (2016);
Relevance (I2) Tam & Oliveira (2017); Kumarahadi et al. (2020);
Al-Hattami (2021)

DeLone & McLean (2016);
Tam & Oliveira (2017); Kumarahadi et al. (2020)

Kumarahadi et al. (2020); Gorla et al. (2010);
Immediacy (Ei) Urbach et al. (2010); Al-Hattami (2021); Tam &
Oliveira (2017); DeLone & McLean (2016)

DeLone & McLean (2003); Gorla et al. (2010);
Urbach et al. (2010); Al-Hattami (2021)

Accuracy (I1)

Information
Quality (T)

Understandability (I3)

. . Assurance (Eo)
Service Quality (E)

Practicality (Es) DeLone & McLean (2003); Kumarahadi et al. (2020)
Gorla et al. (2010); Urbach et al. (2010);
Technicality (E4) Al-Hattami & HM (2021); Tam & Oliveira (2017);

DeLone & McLean (2016)

Jayave et al. (2007); Yadav &Kapoor (2024);
Orman (1994); Lederer & Prasad (1993)
Jayavel et al. (2007); Yadav &Kapoor (2024);
Orman (1994); Li et al. (2022)

Jayavel et al. (2007); Yadav &Kapoor (2024);
Orman (1994); Burns et al. (2015)

System Cost (Cy)
Cost (C) Maintenance Cost (C2)

Operation Cost (C3)

The important driving force behind the emergence of FSSC is that routine, repetitive
accounting operations create substantial economic and opportunity costs, creating a high-cost
situation (Wang, 2023). Adopting FSSC itself requires high costs that need to be weighed by
banks on whether or not to adopt it. Studies also support that cost is an important dimension
to be considered in FSSC evaluation (Albashabsheh et al., 2018; Hernandez-Ortega et al., 2017).
Therefore, this study argues that there is a need to include cost factors in any evaluation using
FSSC (Balana, Vinten & Slee, 2011).

Based on the above analyses, we identify system quality, information quality, service quality,
and cost as impact dimensions to explain FSSC adoption by commercial banks. Table 2 describes
the 14 criteria within the framework of the proposed 4 dimensions.
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2.3. Evaluation methodology for FSSC

FSSC adoption is a complex MCDM problem involving a series of causal relationships
among factors and alternatives. The development of MCDM problems has been facilitated by
the application of various decision-making techniques. Decision-making techniques like
DEMATEL, EDAS, etc. have been used in various evaluation problems (Ma et al., 2023).
DEMATEL is an MCDM technique that is a practical and useful tool compared to other
methods (Agrawal et al., 2022). It takes into account possible complex causal relationships
between factors and visualizes the structure of the relationships, thus facilitating improved
decision making (Lin et al., 2018).

DEMATEL only requires data collection from a limited number of respondents, giving
advantages of savings in time and manpower (Lu et al., 2024; Hsu & Yeh, 2018). As a result,
scholars have widely applied DEMATEL to the evaluation of information management systems
with encouraging results ( Ozdemirci et al., 2023; Chen, 2021). However, to the best of our
knowledge, it so far has not been applied to the evaluation of FSSC adoption.

The average distance evaluation method (EDAS) by Keshavarz Ghorabaee et al. (2015) is
also a newly developed MCDM (Lu, Yeh & Liau, 2022), which has the advantages of simplicity
and less computational effort (Karatop et al., 2021). It also has good consistency and high
accuracy under different weights and demonstrates strong performance in efficiently ranking
alternatives. Other studies have shown that compared with TOPSIS and GRA, EDAS is simpler
and more convenient to operate and has a stronger ability to distinguish between advantages
and disadvantages (Ma et al., 2023), but it has not yet been used in the evaluation of FSSC
adoption. Based on the successful application of EDAS technology in many areas (Karatop et
al., 2021), this study uses it for the evaluation of alternative solutions. In other words, this study
uses a combination of DEMATEL and EDAS to evaluate the adoption of FSSC systems.

This study fills the gap in the literature on the evaluation of FSSC adoption. Through the
above literature review, it proposes a hybrid evaluation model based on ISSM and cost using
hybrid DEMATEL with EDAS techniques. The proposed model and methodology have not been
used in other studies on FSSC adoption. First, this study identifies the key dimensions and
criteria affecting adoption through ISSM and CEA. Second, it uses DEMATEL to determine
the weights of the influential dimensions and criteria. Finally, it applies EDAS to prioritize the
FSSC alternatives and to verify the reasonableness and effectiveness of the proposed
methodology through examples.

3. Methodology

To understand and analyze the determinants that influence FSSC adoption by commercial
banks, we apply a hybrid method of DEMATEL and EDAS (Li et al., 2022). The DEMATEL
approach enables us to get the weights of the factors and their interdependencies. Subsequently,
we utilize the EDAS methodology to derive the rankings of the various choices for FSSC
alternatives. We show these methods in the following subsections.

3.1. DEMATEL method

Decision Making and Trial Evaluation Laboratory (DEMATEL) is a methodology
developed at the Barthel Memorial Institute in Geneva from 1972 to 1976 by Gabus and Fontela
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(1972). The methodology relies on graph theory and matrix tools to analyze system elements.
It is extensively utilized to address intricate and challenging real-world situations (Li et al., 2020;
Jafari-Sadeghi et al., 2022). The application of DEMATEL involves a series of six sequential
processes (Khorasane, et al., 2022; Lin et al., 2018).

Step 1: Assess the extent of impact between the influencing factors and examine if there is
a direct correlation between them. The numbers 1, 2, 3, 4, and 5 correspond to the levels of
influence, ranging from no influence to very strong influence, respectively.

Step 2: Construct the direct-influence matrix, direct-relationship matrix A :[ai f]nxn’ and
each value @;; in the matrix, which is the magnitude of the influence of factor 7 on factor j. It is

denoted as xX

ij» which is derived from the evaluation performed by the experts. Thus,

1,2

Xij» Xijy ...,xih]- form the matrix of h experts. From this, the formula for a;; is:
K
a; = ¥, -L 1<ksh (1)

Step 3: Calculate the normalized direct-influence matrix D, whose value is between 0 and
1. The normalized matrix D is obtained by dividing the maximum value of the sum of the
elements in each row of the matrix by matrix A. The formula is as follows.

D=mxA (2)
. 1 1
m=min mljaxz;-lzl a;j’ m}axZ?zl a;j (3)

Step 4: Calculate the total direct-influence matrix 7. The total direct-influence matrix 7'is
constructed from the obtained normalized direct-influence matrix D. The formula is as follows.

T=[t;] . =lim (D +D*+D*+-+D"+) =D(1-D)" (4)

n—-oo

Here, I is the unit matrix.

Step 5: Calculate the association and causality values and obtain the sum R; and S; of
each row and column of the total direct-influence matrix T, respectively; i.e., the influence and
the degree of the factor.

Ri = Z";:l tl] Z‘:1;27"'771 (5)
S] = Z:":l tl] j:1727"'7n (6)

R;+S; is the association value; a higher value signifies that the element has a stronger
impact on other factors and can be originally considered as a significant component. R;-S; is
the causality value, which is the degree of causal relationship between factors; if greater than
zero, then it is called the cause element; if less than zero, then it is called the result element.

Step 6: Calculate the weight of each factor, normalize the association value R;+S;, and

calculate the factor weight, where the factor weight represents the importance of each factor,
and the sum of its normalized weight is 1. The formula is as follows.
Ri+S j

Wi = I B, (Rits)) (7)
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3.2. EDAS method

Keshavarz Ghorabaee et al. (2015) propose the method of Evaluation Based on Distance
from Average Solution (EDAS), which has been extended and applied by scholars in many
studies (Bartu & Muhammet, 2023; Ghorabaee et al., 2017; Kahraman et al., 2017; Ren &
Toniolo, 2018; Zhang et al., 2019). It is an analytical method based on the average distance that
relies on the fundamental concept of distance averaging to address multi-attribute decision-
making challenges. The methodological steps of the operation are as follows (Karatop et al.,
2021; Mitra, 2020).

Step 1: Determine the attributes of the evaluation program.
Step 2: Create a decision matrix X. The formula is as follows.

X =Xyl (8)
Step 3: Determine the average solution based on all attributes. The method is as follows.

AV = [AV,-] where AV, = Z?ﬂ% )

1xm’

Step 4: Calculate the forward distance value (PDA) and the reverse distance value (NDA)
of the average solution depending on the attribute type (benefit or cost). The formulae are as
follows.

PDA =[PDAy] "

NDA = [NDA;] "
If the attribute of the jt‘h type is a benefit type, then:

PDA;; = max (0, (X;; —AV))) / AV -

NDA;; = max (0, (AV; —X;;)) /AV; (13)
If the attribute of the j" type is a cost type, then:

PDA;; =max (0, (AV; —X;;)) /AV; ()

NDA;; = max (0, (X; —AV))) / AV, )

Here, PDA;; and NDA;; respectively denote the forward distance value and reverse
distance value of the i solution to the average solution under the jt‘h attribute.

Step 5: Calculate the weighted PDA and NDA for all scenarios. The method is as follows.

SP; = Y7L, W;PDA;; (16)
SN; = X2 W;NDA;; (17)
Step 6: Normalize all SPs and SNs. The method is as follows.
SP;
NSPi - max (SP;) (18)
-1 SN
NSNi =1 miax (SN;) (19)

Step 7: Calculate the appraisal scores (AS) for all scenarios. The method is as follows.
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AS, = %(NSPL- +NSN,) , where 0 < AS, <1 (20)
Step 8: Sort the solutions according to the value of AS;.

3.3. Proposed approach

The literature has not conducted a thorough inductive investigation of the factors that
influence the effective adoption of FSSC. Additionally, studies have not combined the
DEMATEL and EDAS methodologies to gain insight into the intention of commercial banks to
use FSSC. Figure 1 shows the procedure for applying this hybrid MCDM approach.

In the first stage, we propose key determinants that influence the adoption of FSSC using
ISSM and cost as theoretical foundations. The proposed research framework considers four
factors: system quality, information quality, service quality, and cost.

In the second stage, the components are examined utilizing DEMATEL to ascertain the
causal connections and relative importance among the dimensions and criteria (Baykasoglu &
Golciik, 2017). Next, the weights are applied to prioritize FSSC using the EDAS methodology.
Finally, the feasibility of the proposed methodology is validated by evaluating three FSSC
alternatives: network reimbursement, financial accounting, and budget management.

FSSC
Literature review
ISSM <
<—

Constructing the direct-influence matrix
Implementing the normalized direct- )

v
Calculate the total relation matrix (T) ) DEMATEL
Computing the importance weight of all
Computation of AV, PDA, and NDA D E—

v
Obtaining the normalized weighted sum of |« EDAS
Calculation of AS and Ranking

Best solution

Fig. 1 Architecture of The Study Design



284 HAN-LONG CHEN, CHUAN LEE, CHIN-TSAI LIN

4. Results
4.1. Sampling and data collection

This study investigates the key factors affecting FSSC adoption by commercial banks and
excludes responses from those with no experience in using FSSC and questionnaires with missing
values or those that had repeatedly chosen the same responses for all questions. In total, 33
written survey questionnaires were returned between November 15 and December 25, 2021, by
commercial bank practitioners. Five invalid questionnaires were excluded, and 27 wvalid
questionnaires were retained, forming a valid sample rate of 81.8%.

Table 3. Descriptive Statistics of The Respondents’ Characteristics

Ttem Category Frequency Percentage (%)
Male 10 37
Gender
Female 17 6
<30 7 26
31-40 16 59
Age

41-50 3 11

51-60 1 4

High school 1 4
Junior college 4 15

Education level

Bachelor degree 18 67

Above Master 4 15

Finance staff 8 30

Type of IT staff 4 15

personnel

Other users 15 56

<5 6 22

5-10 11 41

Years of H-15 4 15
experience 16-20 3 11

21-25 1 4

=25 2 7

State-owned commercial
bank

National joint-stock
commercial bank

23 85
Type of bank
4 15

The statistics of the valid questionnaire responses indicate that 63% are women and 37%
are men; 30%, 15%, and 56% are bank financial personnel, IT personnel, and other users,
respectively; and 85% are from state-owned commercial banks. In terms of age, the majority are
between 31 and 40 years old, accounting for 59% of responses. In terms of education, the
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majority of the sample (67%) are undergraduates. In terms of years of experience in banking,
the proportion of those working 5-10 years is larger at 41%. Table 3 presents all the statistical
information.

4.2. Application of DEMATEL to determine the evaluation factor weights

In the following section, our empirical study uses DEMATEL to calculate the relative
importance of the evaluation factors that affect commercial banks for FSSC adoption.
DEMATEL employs a five-level scale to assess each question and to determine the weight of
each evaluation component. Subsequently, the weight of each dimension and criterion is
computed.

Table 4 displays the initial direct-influence matrix A for each dimension, derived from the
respondents’ results. The values of a;; in the matrix may be computed using Eq. (1). a;;
denotes the magnitude of the influence of factor ¢ on factor j. For example, the average degree
of influence of system quality on information quality is determined to be 3.259.

The value 10.371 is the maximum among the sums of the rows and columns. The normalized
direct-relation matrix D is derived using Egs. (2) and (3) appear in Table 5. Therefore, the
direct impact of system quality on information quality is precisely 0.314 (=3.259/10.370).

On this basis, the total influence matrix T for each dimension is calculated based on Eq.
(4), where the total influence value of system quality on information quality is 3.661. Table 6
shows the results of the calculation.

Table 7 shows the R; and S values of the total influence relationship matrix T for each
dimension according to Egs. (5) and (6), respectively, as well as the correlation (R;+S;) and
causation (R;-S;) values calculated from the R; and S; values (Tsai et al., 2020).

Table 4. Initial Direct-Influence Matriz A of The Dimensions

S I E C Sum
S 0 3.259 3.407 3.296 9.963
I 3.370 0 3.593 3.407 10.370
E 3.259 2.926 0 2.889 9.074
C 3.259 3.000 3.222 0 9.482

Table 5. Normalized Direct-Influence Matriz D of The Dimensions

Dimension S I E C
S 0 0.314 0.329 0.318
0.325 0 0.346 0.329

I
E 0.314 0.282 0 0.279
C 0.314 0.289 0.311 0
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Table 6. Total-Influence Matriz T of The Dimensions

Dimension S I E C
S 3.621 3.661 3.959 3.775
I 3.977 3.527 4.083 3.889
E 3.612 3.408 3.458 3.510
C 3.725 3.519 3.811 3.402

Table 7. Degree of Total Influence Of The Dimensions

Dimension R; S; Ri+S; R;-S5;
S 15.016 14.934 29.950 0.082
I 15.476 14.116 29.592 1.360
E 13.988 15.3120 29.300 -1.324
C 14.457 14.576 29.033 -0.119

Table 8. Weights of Dimensions and Criteria

Dimension Weight Criterion Local weight Global weight Ranking
S 0.254 0.065 7
0.254 S 0.250 0.064 8
> (1) Ss 0.247 0.063 9
S 0.249 0.063 9
I 0.335 0.084 1
I 0'(22? I 0.332 0.083 3
I; 0.334 0.084 1
o 0.246 0.061 13
E 0.249 Er 0.246 0.061 13
(3) E; 0.253 0.063 9
E4 0.255 0.063 9
Ci 0.330 0.081 6
C 0'536 Cs 0.336 0.083 3
Cs 0.334 0.082 5

After the procedure is similarly applied to the criteria level. Table 8 shows the local and
overall weights of all factors that influence the selection of FSSC for commercial banks. They
embody the importance of each factor in the adoption decision of FSSC.

For the different dimensions, the highest weight is calculated using DEMATEL for system
quality (0.254), followed by information quality (0.251), service quality (0.249), and cost (0.246).
For the criteria, the result shows that the highest overall weight is for accuracy (0.0841), followed
by understandability (0.084), relevance (0.083), maintenance cost (0.083), operation cost (0.082),
system cost (0.081), and reliability (0.065). These top 50% criteria are relatively important for
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any FSSC selection and should be prioritized. The two criteria with the lowest weights are
assurance (0.061) and timeliness (0.061), which belong to the service quality dimension.

4.3. Ranking of alternatives using EDAS

As in Table 8, after the weights of the factors by DEMATEL that influence intentions are
calculated, the next step is to employ EDAS to rank the three FSSC business systems as
alternatives. These systems are network reimbursement (A), financial accounting (B), and
budget management (C). EDAS requires the respondents to assign a numerical value between 1
and 5 to rate each alternative in relation to each criterion. Table 9 displays the outcomes of the
average solution for the various alternatives based on the chosen criteria.

The next step involves determining the positive distance from the average (PDA) and the
negative distance from the average (NDA) for each alternative using Eqgs. (10) and (11). The
obtained results are in Table 10, respectively. Specifically, PDAg;; and NDAg,are determined as
follows.

max(0, (3333-3.617)) 0

PDA., = = =0
s1 3.617 3.617
NDA.. — max(0, (3.617—3.333)) 0284 0.079
s17 3.617 T 3617

On this basis, we use Egs. (16) and (17) and multiply PDA and NDA with the overall
weights of the various criteria in Table 8. Table 11 lists the SP; andSN; values. Here, SP, and
SN, are determined as follows.

SP,=0+0+0+0+0.001 + 0.001 + 0.001 + 0.005
+0.001+0+ 0.001+0+0+ 0.001 =0.011

SN, =0.005+0.003+0.001+0+0+0+0+0+0
+0+0+ 0.001+0+0=0.011

Table 9. Fvaluation Results of The Alternatives Based On Selected Criteria

Alter-

native

St So Ss3 S4 I I» Is E, E» Es E4 Cy Co Cs

A 3333 3.556 3.667 3.815 3.852 3.815 3.778 4.111 3.778 3.889 3.815 3.519 3.333 3.407

B 3926 3.926 3.741 3.852 3.889 3.778 3.778 3.667 3.704 3.815 3.815 3.444 3.222 3.556

C 3.593 3.778 3.815 3.852 3.667 3.704 3.667 3.704 3.593 3.926 3.630 3.519 3.481 3.333

AVj 3.617 3.753 3.741 3.840 3.802 3.765 3.741 3.827 3.691 3.877 3.753 3.494 3.346 3.432
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Table 10. The Positive and Negative Distances From The Average

Altern S, S, S5 S, L I I; E; Eq Es Ey Ci Cy Cs

-ative

A 0 0 0 0 0.013 0.013 0.010 0.074 0.023 0.003 0.016 0  0.004 0.007

P

i B 0.085 0.046 0 0.003 0.023 0.003 0.010 0 0.003 0 0.016 0.014 0.037 O
C 0 0.007 0.020 0.003 0O 0 0 0 0 0013 0 0 0 0.029
A 0.079 0.053 0.020 0.006 0 0 0 0 0 0 0 0.007 O 0

N

D B 0 0 0 0 0 0 0 0042 0 0016 O 0 0 0.036

A

C 0.007 0 0 0 0.036 0.016 0.020 0.032 0.027 0 0.033 0.007 0.041 O

The normalized weighted sums of PDA and NDA are calculated using Egs. (18) and (19)
respectively. Equation (20) computes the appraisal score AS; of the chosen alternative, as
depicted in Table 11. To better understand the mentioned concept, an example is presented as

follows.
NSP. = 0.011 0011 0.647
4™ max(0,0.017,0.005) ~ 0.017
NSV = 1 0.011 _, 0.011 0313
477 max(0,0.007,0.016)  ~ 0.016

As a result, we now have:

(0.647 + 0.313)
AS, = = 0.480
2
Similar calculations are performed for the remaining options, and the results of AS; appear
in Table 11. The results indicate that financial accounting has the highest ASg value of 0.797,

followed by network reimbursement with a value of 0.480, and budget management with a value
of 0.147.

Table 11. Score and Ranking of Each Candidate

Alternative SP; SN; NSP; NSN; AS; Ranking
A 0.011 0.011 0.647 0.313 0.480 2
B 0.017 0.007 1.000 0.595 0.797 1

C 0.005 0.016 0.294 0.000 0.147 3
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4.4. Discussion

This study takes an important step towards filling a gap in the literature by constructing
a new evaluation model to determine the most important factors influencing FSSC adoption by
Chinese commercial banks. We propose the hybrid model, which integrates ISSM and cost, to
construct a multi-level structure that identifies 4 dimensions and 14 criteria. FSSC adoption is
a complex MCDM issue, and there is a dependency relationship between different dimensions
and criteria that commercial bank managers should understand before making any evaluation
decision.

Based on data from the expert questionnaire survey, DEMATEL derives the weights of the
evaluation dimensions and criteria. The results at the dimension level in descending order of
influence are: system quality (S) (0.254), information quality (I) (0.251), service quality (E)
(0.249), and cost (C) (0.246). System quality is crucial to the smooth running of banking
operations and is of utmost concern to decision-makers. It is worth noting that the difference
between the weights of cost and system quality dimensions is very small (0.008), indicating that
their importance is also self-evident and that the influence of cost in FSSC adoption should not
be ignored. The rationality and necessity of including the cost dimension in the evaluation model
are validated. This reflects the consideration of the long-term value and comprehensive benefits
of commercial banks in the comprehensive evaluation.

At the criterion level, reliability (S1) is the most important criterion in the system quality
dimension with the highest weight (0.254). It indicates that commercial banks are most
concerned about system reliability, and platform developers should first improve their reliability
by focusing on system stability and the absence of design flaws. Accuracy (1) is the criterion
with the highest weight (0.335) among the information quality dimensions. It means that the
value of information to commercial banks is of great concern, and platform developers should
pay enough attention to the accuracy of information provided by the system. In addition,
technicality (E4) is the core criterion (0.255) in the service quality dimension, and maintenance
cost (Cz) is the most important criterion (0.336) in the cost dimension. This suggests that the
service technology level of platform developers and the maintenance cost of the system are
relatively sensitive to users.

For subsequent EDAS analysis, this study looks at the three alternatives of FSSC in
commercial banks (Table 11). The ranking results show that financial accounting (0.797) is
superior to network reimbursement (0.495), while network reimbursement is superior to budget
management (0.147). Financial accounting is the most adopted FSSC business system in
commercial banks. This finding is in line with the current widespread adoption of FSSC in the
finance domain for many years, where this system has a high level of stability, maturity, and
acceptance in comparison to others. It confirms the validity and reasonableness of the proposed
model for the evaluation of FSSC adoption.

The analysis also shows that FSSC has relatively low scores on the criteria of practicality
(E3) (3.815), immediacy (Ei1) (3.667), system cost (Ci) (3.444), and maintenance cost (Cs)
(3.222). This may be due to the cumbersome nature of the system in terms of operation, data
not being updated fast enough, higher system construction and maintenance costs, or a more
complex maintenance process. It reflects that commercial banks have higher requirements in
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these 4 areas that need to be improved by platform developers.

5. Conclusion

FSSC has developed rapidly in recent years and is being widely used, however, there is no
comprehensive understanding of the key factors affecting the evaluation of its adoption. This
paper fills this research gap in the literature. The ranking of the key factors in the evaluation
of FSSC adoption is an MCDM problem. This study constructs an integrated evaluation model
combining ISSM and cost and proposes a hybrid method integrating DEMATEL and EDAS.
Finally, the proposed model and methodology are validated by a case study of FSSC business
systems in China.

The main contributions of this paper are as follows. (1) This study extends the application
scope of the ISSM by applying it to the FSSC domain. (2) Studies on the topic of FSSC adoption
mostly ignore or do not include the cost to users. We propose a comprehensive evaluation
framework that encompasses system quality, information quality, service quality, and cost factors
to supplement the framework that identifies the influences of FSSC adoption. (3) A new hybrid
MCDM methodology, integrating DEMATEL and EDAS, is introduced to the FSSC field.
DEMATEL effectively captures the complex interrelationships among criteria, while EDAS is
employed to validate three alternatives of China’s FSSC, demonstrating the efficacy of the
proposed method. (4) Our study provides a valuable reference for commercial banks to
understand FSSC adoption and is a useful reference for theoretical and practical implications.

5.1. Key Findings

The findings reveal that: (1) The weights of the dimensions in descending order are system
quality, information quality, service quality, and cost, with system quality being identified as the
most critical. (2) Although the cost dimension carries a lower weight than the others, its weight
remains substantial, indicating that its influence on FSSC adoption cannot be overlooked.
(3)The ranking of the alternatives shows that the financial accounting system is the optimal
FSSC option, a result that aligns with its current widespread application in the market.

5.2. Discussion Implications for academia

First, this study combines ISSM and cost to construct a suitable model for evaluating FSSC
adoption in commercial banks. Other studies have not constructed a corresponding evaluation
model for FSSC system adoption. We thus fill an obvious knowledge gap in the literature.

Second, this study extends the application of ISSM to FSSC by defining and validating
ISSM under the evaluation of the adoption of FSSC system criteria (dimensions/criteria), while
complementing and validating cost as a valid evaluation dimension. The results of the study
provide a reference for FSSC system adoption evaluation in commercial banks.

Finally, this study proposes a hybrid approach combining DEMATEL and EDAS to analyze
the relationships among evaluation factors and to reveal their relative importance. This hybrid
approach has not been applied before to evaluate the adoption of the FSSC system in commercial
banks. This study verifies the validity of this hybrid approach in the evaluation of FSSC system
adoption through a case study in China.
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5.3. Implications for practitioners

First, FSSC plays an important role in the successful maintenance of FSSC in commercial
banks, which in turn leads to the optimal allocation of resources and improved management.
Therefore, this study identifies the key factors for the adoption of FSSC, which gives a valuable
reference for commercial bank managers to successfully select FSSC business systems in order
to promote the digitalization of their enterprises and enhance their competitiveness.

Second, the results of the study show that the weights of system quality, information quality,
service quality, and cost are close to each other, but system quality is more important overall.
This means that commercial banks are most concerned about this dimension when evaluating
the adoption of FSSC systems. Cost is also a factor that should not be ignored. Commercial
banks should consider it in terms of long-term value and overall benefits, given the current
situation of uncertainty in the global economic development and intensified risks for financial
institutions.

Finally, this study ranks the alternatives and shows that financial accounting is the highest
priority in an FSSC business system. The results of the scores of the alternatives have been
analyzed in depth. In fact, financial accounting systems have been developed earlier and have
been widely used in enterprises for many years. They are technically mature. The results of this
study match their actual use and validate them, thus offering insights and references for
commercial banks to make adoption decisions.

5.4. Limitations and suggestions

Although this study contributes to both theory and practice, there are some limitations.
First, this study is based on the modified ISSM and cost in order to construct evaluation criteria.
Although it provides a new reference for similar assessments for practitioners, it may also exclude
some possible influencing factors. Second, for subsequent researchers, only 4 evaluation
dimensions and 14 criteria are employed herein. In the future, consideration may be given to
incorporating different criteria to optimize the evaluation model. When calculating the weights,
we simultaneously attempt to avoid any doubts arising from inconsistencies in the number of
criteria in each dimension. Third, although typically employed for small-to-medium-scale
decisions, the DEMATEL application here utilizes 27 responses from a highly specialized and
reliable group of long-term FSSC professionals. This medium-sized sample is deemed adequate
for establishing a stable consensus and identifying inter-criteria causalities. Future studies,
however, are encouraged to employ larger and more culturally diverse samples to test the
generalizability of our conclusions. Additionally, although this study combines various research
methods, it cannot be ruled out that the use of other methods will lead to additional findings,
such as the introduction of fuzzy sets, which can be incorporated into the methodology proposed
in an evaluation framework by future studies.
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