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Abstract: Nowadays, organisations are extensively looking for ways and
methods to interact and communicate efficiently with customers in order to
influence them. Internet technology enables organisations to catch new
customers, track their online behaviour and performance, and makes the
communications, products, services and prices unique. The main purpose of
this study is to prioritise electronic customer relationship management
(e-CRM) implementation practices based on an integrated fuzzy approach. To
achieve this goal, after identifying criteria influencing on e-CRM using expert
opinions and literature review, these criteria were analysed using the fuzzy
decision-making trial and evaluation laboratory (F-DEMATEL) technique.
Eventually, these practices were prioritised using the fuzzy technique for order
of preference by similarity to ideal solution (F-TOPSIS) technique. The results
indicated that practices named: ‘online and electronically transaction and
communication with the customer (P7)’, ‘integrate the data and information
and tools needed to catch more customers (P10)” and ‘technology development
across the organisation (P9)’ are respectively in the first to third order.
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1 Introduction

The results of studies and related research illustrate that the growth in products’ demand
is not commensurate with the growth in the number of producers and manufacturers. In
other words, increasing the number of manufacturers of a product will not lead to
increased sales and demand. Customers have different choices in purchase processes and
do not easily show their loyalty to an organisation (Zablah et al., 2004). The business
world is moving away from the concept of ‘production-oriented’ to ‘customer-oriented’
and ‘service-oriented’; consequently, in the era of competition, success is those
organisations and companies that can attract many customers and sustain their
satisfaction for future purchases (Dussart, 2001).

In today’s global economy and competitive world, customer orientation and customer
retention are considered as a competitive advantage. Customers are considered as a key
and vital factor of any organisation; then, customer satisfaction is becoming the main
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goal of organisations and managers are aware that achieving the sustainable competitive
advantage depends on customer satisfaction (Liu et al., 2012).

Nowadays, companies are widely looking for ways to interact and communicate with
customers to influence them (Javadi and Azmoon, 2011). Customer relationship
management (CRM) is defined as an approach that involves identifying, attracting,
developing, and maintaining customer relationships over time to increase profitable
customer loyalty (Bradshaw and Brash, 2001). If CRM system is well designed and
implemented, it will lead to a complete and comprehensive knowledge about the
customers. Implementing CRM in many organisations increases competitiveness,
increases revenue and reduces operating costs (Kevork and Vrechopoulos, 2006).

Internet and web and electronic services as an information centre facilitate the
transfer and share data and information (Souri and Navimipour, 2014). Currently, internet
have a perfect impact on society and creating a new revolution in the 21st century
(Industry 4.0), and is playing an important role in making everything online (Navimipour
and Zareie, 2015; Nguyen and Simkin, 2013). New technologies based on the internet,
World Wide Web and wireless communications have changed the world of the
21st century. These changes require new challenges, communication approaches and
creative behaviours. Major internet connection and information exchange through it is
known as e-commerce. E-commerce offers many opportunities for businesses that
operate even in the short-term. Hence, managers must create and present new ways and
systems in order to adapt to the vast changes in technology (Kirakosyan and Dandiata,
2014; Mokhtarzadeh et al., 2021).

Electronic customer relationship management (e-CRM) emphasises on meeting
personal customers’ need and increasing the value of both customers and the company
(Yu et al., 2015). e-CRM enables organisations and companies to take full advantage of
the data collected and transfer it to useful and valuable information for customers (Chen,
2013). Furthermore, e-CRM improves and enhances the relationship between the
organisation and its customers through digital technologies (Perzon, 2008).

The related literature review has shown some challenges. First, numerous criteria
affect the e-CRM that all organisations, including manufacturing and services, have
forced special and fundamental attention to these criteria and ultimately improve and
promote them to achieve the sustainable competitive advantage and increase customer
satisfaction. Since number of criteria affecting the e-CRM is high and also no action has
been taken to eliminate trivial criteria in previous researches. The second challenge
relates to the choice of the appropriate MADM method. According to the literature, the
use of hybrid MADM methods may lead to different results (Antucheviciene et al., 2011),
which makes the selection of the appropriate MADM method in the process of evaluation
an attractive problem for researchers (Akhavan et al., 2015). Researchers have shown that
the simultaneous use of MADM methods enhances the efficiency, transparency, and
rationale of the decision making process, and improves the quality of decisions.
Accordingly, various studies have been conducted with the approach of combining
MADM methods to make the final decision (Favardin et al., 2002; Yazdi and
Barazandeh, 2016).

The purpose of this study is to prioritise e-CRM practices using a combination of the
MADM approaches that can overcome the aforementioned challenges. In this regard, a
relatively comprehensive list of criteria and practices in e-CRM is first extracted from the
literature. Due to the high number of criteria identified, the fuzzy decision making trial
and evaluation laboratory (F-DEMATEL) technique was used to decrease this criteria
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list. Then, he identified practices are then ranked using fuzzy technique for order of
preference by similarity to ideal solution (F-TOPSIS) method.

The rest of this paper is structured as follows. Section 2 describes the thematic and
conceptual literature of e-CRM and presents the list of identified criteria and practices.
The research methodology is illustrated in Section 3. Section 4 presents the findings and
results of the research based on the research framework. To end, conclusions and
suggestion for future researchers are presented in Section 5.

2 Literature review

2.1 Customer relationship management

CRM is considered as one of the most fundamental and especially profitable strategies
for customer retention. In recent years, CRM has attracted the attention of a number of
different trends, including marketing and information technology (Plakoyiannaki, 2005).
In fact, CRM is a system that focuses on the customers with the aim of predicting,
understanding and responding to the needs of current and future customers (Erdil and
Oztiirk, 2016). Many researchers have come up with different elaborations for CRM
concept which are gathered in Table 1.

Table 1 Definitions for CRM

Row Definition References

1 “CRM is technology-based and organizations need to change in Alshawi et al.
the face of extensive changes in technology and move from (2011)
production-oriented strategies to customer-oriented strategies.”

2 “The process of building and sustaining beneficial customers’ Kotler and
interaction by creating excellent value to customers and Armstrong (2010)
satisfaction increasing.”

3 “CRM is the process of identifying, attracting, differentiating, and Hassan et al.
retaining an organization’s potential customers. In other words, (2015)

CRM integrates each step of the value chain of organizations in
order to value creation for customers as the organization’s heart.”

2.2 Electronic customer relationship management

When all the activities and tasks of CRM system, such as customer interactions and
finding ways to improve these interactions, are done through the internet, e-CRM makes
sense (Liz et al.,, 2003; Sigala, 2011). Concept of e-CRM is a critical factor in
determining the success of CRM (Bull, 2003). e-CRM is a set of concepts, tools and
processes which allow organisations to get the most value of e-business. e-CRM also
helps organisations to increase and improve the effectiveness of customer interactions
(Mahdavi et al., 2011; Babgohari et al., 2021). Characteristics and features of e-CRM are
presented in Table 2.

Now, a critical question is: what are points of distinction between CRM and e-CRM?
Or in what aspects, they are different? Table 3 answers this question.
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Table 2 e-CRM features

¢ Part of CRM ¢ Online marketing

e Increase and improve CRM e Automated processes and automation
¢ Equipped with technology ¢ Personalisation

e Use of electronic channels e Smart search engine

¢ Use of digital channels ¢ Data analysis

e Electronic business context ¢ Buy and sell online

¢ Network connection point e Television

e Mobile e Internet

Source: Sivaraks et al. (2011)
Table 3 Differences between CRM and e-CRM

Dimension CRM e-CRM

Customer Outdated devices such as fax, telephone, Internet, e-mail, mobile,
relationship etc. Industry 4.0 applications
Customer Time and place restrictions Anytime, anywhere
services

Information Customisation not possible: customisation  Personalisation of information is
customisation needs significant changes to organisation casy for each person
System focus Products, tasks and job instructions Customer needs

Source: Alhaiou et al. (2009)

The issue of e-CRM has become increasingly important for the success of CRM
implementation (Wu and Hung, 2009). Therefore, the increasing importance of e-CRM
has led to this which many researchers investigate this concept and the factors affecting
it. For example, Wolfinbarger and Gilly (2003) identified e-CRM criteria that included
website design, reliability, security and customer service. However, they did not identify
the relationships of identified criteria and also any practices or solutions have been
proposed. Hence, in our work, we are try to identify the relationships among all identified
criteria and after computing the importance of criteria, some solutions of e-CRM will be
prioritised by their impact on multiple criteria.

Sivaraks et al. (2011) proved that the implementation of e-CRM’ solutions have a
significant and direct relationship with customer-based services. But they have no
analysis on their decision making about solutions. While, we will use a MADM
technique in this paper to prioritise the identified solutions. In addition, both mentioned
works, have not been implemented in an uncertainty environment like Fuzzy; which one
of the contributions in this paper is that we implemented a hybrid MADM techniques in
fuzzy environment.

2.2.1 e-CRM criteria

The multiple criteria to implementing a MADM technique have made this difficult for
many industries to achieve (Dahooie et al., 2020). The many statistical methods available
for setting and grouping different analytical criteria do not include ways to reduce the
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number of criteria in MADM decision making processes. As many criteria affect e-CRM,
which are identified based on literature review and similar works shown in Table 4.

Table 4 e-CRM criteria

Code Criteria Reference

Cl Teamwork culture Kim et al. (2010)

C2 Variability culture Bohling et al. (2006), Ocker and Mudambi
(2003)

C3 Data sharing culture Kim et al. (2010), Ocker and Mudambi (2003)

C4 Learning culture Kim et al. (2010)

C5 Integration with other systems Chen and Chen (2004), Mendoza et al. (2007)

Co6 Data integration Chen and Chen (2004), Kim et al. (2010)

C7 System compliance Sophonthummapharn (2009)

C8 Operational integration Kim et al. (2010), Ocker and Mudambi (2003)

Cc9 Support, commitment and learning of ~ Chen and Chen (2004), Mendoza et al. (2007)

senior managers

C10 Allocation of financial resources Chou and Lee (2009), Ocker and Mudambi
(2003)

Cl11 Personnel tendency to Chou and Lee (2009), Ocker and Mudambi

customer-oriented (2003)
C12  Existence of technical, communication Ocker and Mudambi (2003)
infrastructures

C13 Selection an effective CRM software Chen and Chen (2004)

Cl4 Customer lifecycle support Chen (2013)

C15 Customer acquisition Bohling et al. (2006), Chen (2013)

Cl6 Customer sustaining Chen (2013), Kim et al. (2010)

C17 Customer development Chen (2013), Kim et al. (2010)

C18 Customer value Chen (2013), Kim et al. (2010)

2.2.2 e-CRM practices

To drive e-CRM criteria, organisations need to recognise the most proper plans and
practices to apply in order to ensure more specific e-CRM system. Many industries have
thus endeavoured to adopt a variety of practices from the field of customer relationship.
Researchers have proposed various practices, which are presented in Table 5 (Aiassi
et al., 2020; Sen and Sinha, 2011).

2.3 Fuzzy logic

In order to consider the qualitative information of experts in researches, fuzzy approach
has been implemented in this research, too. As the first outline by Zadeh et al. (1996),
fuzzy logic has been widely adopted in practices and papers, particularly for decision
making problems which can be applied in MCDM techniques (Vats et al., 2014; Wang
et al., 2009). The views of qualified experts have particular significance, and fuzzy logic
approaches in uncertainty environment allow for their contributions to be weighted
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accordingly. Hence, triangular fuzzy numbers should be produced during process. Due to
its simplicity (straight lines) and productivity (fast calculations), triangular membership
function (MF) is broadly used with these problems (Sadollah, 2018). Along with Zhou
et al. (2011), triangular MF is better to another MFs. Triangular MF is a common and
broadly used MF that can be represented as A = (I, m, u) where /, m and u denote lower,
medium and upper numbers of the fuzzy sets. A triangular fuzzy number can be
expressed as equation (1) (Zhou et al., 2018).

0 x<l1

(x=0D/(m=1) I<x<m 0

4 (u—x)/(u—m) m<x<u
0 xX2u
Table 5 e-CRM practices to drive criteria
Code Practice
P1 Identify goods, services or interactions which have the most valuable to customers.
P2 Increase the level of integration and customers’ information sharing among all
stakeholders.
P3 Utilisation data and information to develop products and processes to retain customers.
P4 Gain deep and new insights and understandings on customer engagement.
PS5 Analysing big data to provide effective customer services.
P6 Development and optimisation of website and search engine for more effective
communication with customers.
P7 Transaction and communication with the customer completely through perfect online
platform.
P8 Making data and information available to internal stakeholders (i.e., operators) and

external stakeholders (i.e., customers and suppliers).
P9 Development of technology throughout the organisation.

P10  Integrate the data and tools needed to achieve more customers.

Triangular MF is presented in Figure 1 with respect to the expressed concepts. Table 6
shows the connection between the linguistic terms and triangular fuzzy numbers in
F-DEMATEL. In addition, the triangular fuzzy numbers used to prioritise e-CRM
practices by F-TOPSIS are presented in Table 7. However, it is considered that an ordinal
scale (linguistic variables) is much more appropriate to elaborate preferences, specifically
when the number of alternatives and criteria are numerous (Raj and Kumar, 1999).
Hence, Figure 2 reveals the fuzzy rating and MF. The mathematical calculation of each

two triangular fuzzy numbers ;11 = (4, m,u;) and ;12 =(l,, my,uy) can be described as

follow equations:

e the sum of triangular fuzzy numbers as equation (2):
1:114-;12=(ll+lz,m1+m2,u1+u2) (2)

o the subtraction of the triangular fuzzy numbers as equation (3):
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Al—z‘]z =(11—12,m1—m2,u1—u2)

e the multiplication of the triangular fuzzy numbers as equation (4):

/]1 ®1‘~12 Z(ll ®1/l2,ﬂ’l1 ®m2,u1 ®lz)

e the arithmetic triangular fuzzy numbers as equations (5) and (6):

k® A4 =(k®L,k®m,k®u,) k>0

Figure 1 Triangular fuzzy number (see online version for colours)
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Table 6 Triangular fuzzy numbers for F-DEMATEL in present study
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Linguistic terms Score Triangular fuzzy numbers
No impact 0 (0.00, 0.00, 0.25)
Very low impact 1 (0.00, 0.25, 0.50)
Low impact 2 (0.25, 0.50, 0.75)
High impact 3 (0.50, 0.75, 1.00)
Very high impact 4 (0.75, 1.00, 1.00)

Source: Chang et al. (2011)

Table 7 Linguistic scale for prioritising e-CRM practices

Linguistic terms Score Triangular fuzzy numbers
Very poor (VP) 1 1,1,3)
Poor (P) 2 (1,3,5)
Medium (M) 3 3,57
Good (G) 4 (7,5,9)
Very good (VG) 5 (7,9, 11)

Source: Patil and Kant (201

4)
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Figure 2 The fuzzy rating and MF (see online version for colours)
M(x)
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3 Research methodology

As mentioned previously, the present study’s main purpose was to provide an assessment
framework to prioritise e-CRM practices by which ones most effectively overcome
relevant criteria. Choosing practices to deal with these barriers is highly challenging
given the multiple barriers to achieving e-CRM, as well as their interdependence and
importance and the need to pay attention simultaneously to their impacts. MADM
techniques have been used to solve problems with similar features, so researchers have
sought to apply these methods to rank and select appropriate e-CRM practices. The
current research focused specifically on overcoming various criteria in implementing
MADM techniques by using appropriately integrated approach.

As shown in Figure 3, the research path was divided into three main phases. In the
first phase, a literature review was conducted, and related research in this field was
examined, after which 18 criteria and the ten practices were identified. The results are
presented in Tables 4 and 5, respectively. The multiple criteria previously reported by
researchers have presented a challenge to decision making processes because weighting
of criteria based on committee members’ opinions means that only a limited number of
criteria can be used to ensure sufficient confidence in decisions and their results (Jolai
et al., 2010; Babgohari et al., 2021)

It is noticeable that the required data for this research is gathered based on opinions of
five experts through two questionnaires. In this regard, five academic experts on CRM
were selected as the number of samples to collect the required data in our research
process. It should be noted that the final decision makers are the five mentioned experts
who are scholars in the subject of CRM and also e-CRM.

Decision making based on multiple criteria is a massive data MADM problem that
has been previously dealt with in limited ways (Liu et al., 2017). This challenge becomes
even more pronounced when the assumption of independence between criteria is invalid
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because of interrelationships (Golciik and Baykasoglu, 2016). Different methods such as
rough set theory (Liu et al., 2015, 2017) and criteria clustering have been used in
previous studies. Therefore, in the current research’s second phase (i.e., criteria
reduction), an attempt was made to eliminate less significant factors by applying the
F-DEMATEL method. The results were a final list of seven major barriers. In addition, in
the last section of this phase, the identified criteria’ relative importance was determined
using equation (7) in order to prioritise e-CRM solutions, and a decision-support table
was created with the help of experts in this field. Finally, in the third phase of current
research, the solution identified of e-CRM which shown in Table 5, were prioritised
based on F-TOPSIS method.

Figure 3 Research framework (see online version for colours)

Phase 1
r 777777777777777777777777777777 1
| Identify the factors affecting electronic }
| customer relationship management
P £ |
| Literature |
} + review |
| Identify the solutions for e-CRM to overcome |
| the criteria identified |
| |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, !
as 1
Phase 2 * Phase 3
I e [ T s TR I
Formation of direct relationship matrix of Formation of decision-making matrix of
| | |
factors according to fuzzy DEMATEL I strategies according to fuzzy TOPSIS |
' : L 1
| I |
I Calculate the fuzzy normalized direct relation I I Calculate a fuzzy non-scale matrix I
| matrix | |
|
I v I v |
| Calculate the fuzzy total relations matrix — Caleulation of fuzzy weight scale matrix |
| 1 I y |
I el Calculation of Ri + Di and Ri-Di values to L I
| opinion determine the cause and effect relationships of (I Defining fuzzy positive and negative ideals |
| the factors H |
| I t |
Calculate the value of the proximity and
|
| *R+D), 2zavg(R, +D,) L distance of two fuzzy numbers I
*(R-D), >0
| ' I L |
I I I Calculate the similarity index :
I I
| I L |
| | | Ranking of successful implementation |
I I I strategies of e-CRM I
| I |
. - ____ .- _____ I

4 Data analysis

4.1 Phase I: identifying the criteria affecting e-CRM

In this phase, a list of practices for implementing e-CRM was first identified and
determined based on expert opinions as well as review of previous literature. These
practices are shown in Table 5. Then, the criteria affecting the e-CRM were recognised
through similar research literature and expert opinions, which are shown in Figure 4.



282 A.Z. Babgohari et al.

Figure 4 Hierarchical diagram of criteria affecting e-CRM (see online version for colours)
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C18 Customer value
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4.2 Phase 2: using the F-DEMATEL method to determine the importance of the
criteria identified for selecting high importance criteria

In this phase, by distribution of DEMATEL questionnaire to five experts and specialists
in the field of e-CRM, the relevant data were collected to determine the cause and effect
relationships between the identified criteria and to calculate criteria weights. The
F-DEMATEL method is elaborated in Appendix A. Furthermore, after implementing the
F-DEMATEL method and by using triangular fuzzy numbers presented in Table 6,

values of D, — R, and D; + R; are presented in Table 8.

Equation (16) is used to defuzzy the values of [),— —R,- and [),— +I§,— which presented
in Table 8. Results of defuzzification are shown in Table 9.
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Table 8 Values D, — R, and D, + R, of each criteria
Criteria D, - R, Di+R
Cl (~18.22, -0.02, 18.01) (1.83, 5.25, 38.06)
C2 (-17.46,-0.04, 17.39) (1.70, 4.98, 36.55)
C3 (-18.03, -0.06, 17.80) (1.81,5.22,37.63)
C4 (~18.01, 0.09, 18.43) (1.84,5.28, 38.28)
C5 (-18.03, 0.16, 18.91) (1.92,5.42, 38.85)
C6 (-18.60,-0.05, 18.44) (1.93,5.43,38.97)
C7 (~18.12, -0.16, 17.41) (1.78, 5.13, 37.31)
C8 (-17.37,0.18, 18.39) (1.77, 5.16, 37.53)
Cc9 (-18.78,-0.05, 18.32) (1.92,5.45,39.03)
Cl10 (~17.31, 0.11, 17.85) (1.71, 5.00, 36.86)
Cl1 (-18.03, -0.08, 17.64) (1.82,5.19, 37.49)
Cl12 (-19.16,-0.23, 17.64) (1.88, 5.35, 38.67)
C13 (-17.21, 0.07, 17.55) (1.64, 4.87, 36.40)
Cl4 (-17.08, 0.31, 18.84) (1.81, 5.22, 37.73)
C15 (-17.92,-0.15, 17.14) (1.68, 4.97,36.74)
Cl16 (~19.33,-0.13, 18.82) (2.07, 5.71, 40.22)
C17 (-18.23,-0.10, 17.53) (1.78, 5.15, 37.54)
C18 (-17.90, 0.17, 18.66) (1.86,5.31, 38.43)
Table 9 Defuzzy values ﬁ,- — 1~€,- and [),v + 1~€,-
Criteria (D; — R)* (D; + R Criteria (D, - R)* (D: + R)™
Cl —0.06 12.60 C10 0.19 12.14
C2 —0.04 12.05 Cl1 —0.14 12.42
C3 —-0.09 12.47 C12 0.49 12.81
C4 0.15 12.67 C13 0.12 11.94
C5 0.30 12.90 Cl4 0.59 12.59
Cé6 0.07 12.94 C15 -0.27 12.09
C7 —0.26 12.34 Cl6 0.19 13.43
C8 0.34 12.41 C17 —0.22 12.40
Cc9 0.14 12.96 C18 0.28 12.73

The final list of criteria was determined based on two conditions. Condition 1 is that the

value of the normalised (D; + R;)% for that criteria is larger than or equal to this index’s
average values, that is, [Normalised(D; + R;)* 1>[Average(Normalised(D; + R:)™)].
The threshold value for the normalised (D; + ;)% and be adjusted to reflect the relevant
experts’ opinions. The current study’s threshold value was 0.49 based on the committee
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members’ judgement, which was calculated according to the values of the normalised
(D; + R;)® shown in Table 10.

Table 10  Values of normalised (D, + R,)% and normalised (D; — R;)* (see online version
for colours)

Criteria Normalised (D; + R;))% Normalised (D; — R;)%
Cl 0.513 0.764
C2 0.234 1.000
C3 0.000 0.345
C4 0.664 0.978
C5 0.678 0.431
C6 0.716 0.657
C7 0.256 0.187
C8 0.400 0.549
C9 0.878 0.960
C10 0.000 0.543
Cl1 0.309 0.675
Cl12 0.699 0.930
C13 0.654 0.000
Cl4 1.000 0.431
C15 0.125 0.987
Cl6 0.716 0.704
C17 1.000 0.342
C18 0.577 0.844

Condition 2 is that the value of the normalised (D; —R;)% for each criteria is larger
than or equal to the index’s average values, namely, [Normalised(DR)™ 1>

[ Average(Normalised(D; — R;)*)]. The threshold value for the normalised (D; — R; )%

can be adjusted to match the relevant experts’ opinions. The current research’s threshold
value was 0.61 based on the committee members’ estimations, which were calculated

according to the values of the normalised (D; — R;)% presented in Table 10.

The criteria that met both these conditions are shown in Figure 5. These criteria were
used as the next section of Phase 2 (i.e., weighting) input. To represent the data in
Figure 4 more clearly, the values in Table 10 were normalised using a fuzzy
normalisation method with the interval [0, 1]. After reducing the number of criteria by
applying the F-DEMATEL method, seven criteria were identified to finally rank the
ten identified practices in the next phases. Figure 6 shows the decision hierarchy for this
study.
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Figure 5 Final barriers selected by F-DEMATEL method (see online version for colours)

1.2

0.2 5]

Figure 6 Final research model based on selected criteria and e-CRM implementation practices
(see online version for colours)

E-CRM practices

Then, before entering the third phase of the research, first, weight of the selected criteria
from the second phase will be calculated using equation (1) and then normalisation of
calculated weights will be done based on equation (8). The results of these calculations
are provided in Table 11.

Hp-r)“) T @

Wi=—— ®)
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Table 11  Weight of selected criteria

Criteria Calculations Wi oNormatised

Cl6 J(13.43) +(0.19> 13.43134 0.14897318
C9 J(12.96) +(0.14)> 12.96076 0.143753761
Cé J12.94) +(0.07)* 12.94019 0.143525609
c12 J(12.81)? +(0.49)* 12.81937 0.142185539
C18 J12.73)2 +(0.28)* 12.73308 0.141228457
c4 J(12.67)2 +(0.15)> 12.67089 0.140538679
Cl J(12.58)? +(0.59)> 12.60382 0.139794775

Sum 90.15945 1

4.3  Phase 3: applying F-TOPSIS method to prioritise the e-CRM practices

TOPSIS is a classic MCDM developed by Hwang and Yoon (1981). This approach is
based on the concept that the chosen alternative should be the shortest distance from the
positive ideal solution (PIS) and the farthest distance from the negative ideal solution
(NIS) (Aydogan, 2011; Baykasoglu et al., 2013). In this phase, the implementation
practices of e-CRM, which are provided based on the opinions of experts and literature
review, will be prioritised using the F-TOPSIS technique and based on selected criteria in
the second phase. Final hierarchical structure of the selected criteria and implementation
practices of e-CRM (final research model) are shown in Figure 6. The present results
obtained with the F-TOPSIS are shown in Table 12. In addition, the process of applying
this method as recommended by Patil and Kant (2014) is shown in Appendix B.

Table 12 Results of F-TOPSIS method

Practice d* d CCi Rank
P1 6.594 0.442 0.063 7
P2 6.564 0.474 0.067 5
P3 6.642 0.397 0.056 9
P4 6.736 0.314 0.045 10
P5 6.557 0.480 0.068 4
P6 6.631 0.411 0.058 8
P7 6.381 0.645 0.092 1
P8 6.591 0.448 0.064 6
P9 6.492 0.539 0.077 3
P10 6.391 0.635 0.090 2

The results of Table 12 indicate that the seventh practice (P7), ‘transaction and
communication with the customer completely through perfect online platform’ has the
first priority given its highest CC; value. In addition, the fourth practice (P4), ‘gain deep
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and new insights and understandings on customer engagement’ has the last priority given
its lowest CC; value. Diagram of prioritisation of implementation practice of e-CRM
(according to CC; values) is shown in Figure 7.

Figure 7 Ranking of e-CRM practices (see online version for colours)

0.092
0.077
0.068 0.067 0.064 D
0.058
P7 P10 P9 P5 P2 P8 Pl P6

5 Conclusions and future works

P3 P4

Today, customers are very smart, powerful and informed, and the principle of attention to
CRM is to get closer and deeper effective relationships with them. The desire and ability
to change a customer’s behaviour is based on what the customer tells you and everything
you know about the customer. In other words, e-CRM is defined as an integrated
customer strategy for effective customer management by improving product and service
and increasing customer lifespan in the organisation (Wu and Hung, 2009). Purpose of
e-CRM is to improve and modify the services provided, to establish and maintain
desirable and appropriate communication with customers, to improve productivity.

Due to the ability of MADM methods to deal with similar situations, some previous
researches have tried to use these methods in selecting the best e-CRM practices. The
present study’s purpose was to propose an appropriate MADM framework to address the
shortcomings identified in previous researches. F-DEMATEL method is used to face the
criteria of a large number of criteria and reduce the number of identified criteria. Also,
DEMATEL method can calculate the weight of each criterion (barrier’s importance),
while considering the relationships between these criteria. The use of fuzzy numbers to
perform assessments by experts can reduce the uncertainty in the decision making
process and increase the accuracy of the final results. Finally, we use F-TOPSIS method
for ranking identified e-CRM practices.

The proposed framework was implemented in the context of e-CRM. Results show
that ‘customer sustaining’ (C16) and ‘support, commitment and learning of senior
managers’ (C9) are the most important criteria in this company. On the other hand,
‘transaction and communication with the customer completely through perfect online
platform’ (P7) and ‘integrate the data and tools needed to achieve more customers’ (P10)
were selected as the most important e-CRM practices. Findings of this study present
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several learning insights for organisations. In the first place, because many companies
pay less attention to electronic relationships with customers as the most valuable capital,
this study can motivate companies to implement e-CRM. Also, the results could
encourage the companies to adopt the e-CRM practices which are the most important to
competitive advantage (Dahooie et al., 2020). On the other hand, this study identifies a
verity of key criteria to implement e-CRM by reviewing the literature. Although different
organisations may have similar criteria, it makes more sense that their decision-makers
have unlike views on the criteria to achieve competitive advantage.

Despite the theoretical and practical contributions stated above, it is essential to
acknowledge the limitations of our study that might provide opportunities for future
researches. First of all, our proposed framework is largely depends on the experts’
opinions. So, it is recommended that experts’ opinions should be collected carefully or
we replace our subjective methods with objective and data-driven methods. This article
was written to present a new decision making framework. Future research can use
statistical approaches or structural equation modelling (SEM) to complete or modify the
list of criteria in other fields, as well as to examine the possibility of generalising the
results. Finally, it should be emphasised that the issue of reducing the number of criteria
is a concern that has not been addressed sufficiently, and therefore more research can be
done in this area.

Furthermore, the proposed methodology-based hybrid decision making methods and
model may also be extended to different industry sectors, which are particularly known
for having a substantial impact on the customers’ relations.

More practices can be considered for similar analysis. We considered only
ten practices in this research, although in reality additional practices exist. This research
investigated the most dominant practices based on related researches. Such a proposed
model may be applied in future research to other developing countries such as China and
the USA, with marginal modifications.
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Appendix A

Process of fuzzy DEMATEL method

Step 1

Step 2

Step 3

Step 4

Step 5

The modified DEMATEL method starts with the two direct-relation fuzzy
matrices X;; V k=1, ..., p, where Xj is (n X n) matrix, n represents the number
of criteria (barriers) and p is the number of surveyed experts in the group, which

p=2.

Calculate the average direct relation matrices based on equation (9).

P~k
2k=1 i

Xj = (©))
p
Normalise the average direct relation matrices based on equations (10), (11)
and (12).
57(k) (k) (k) (k)
)Z-,(.k)zzx’j _ Zi b Zy',m Zyp u (10)
v R® o Tk
I’é(k):(rf(k):rrglk):nt(k))ak:la"':p (11)
and
i =max| Y ) \Vs=t,mu (12)
j=1
1<i<n
Calculate the total-relation fuzzy matrix 7' can be acquired by calculating
equation (13).
S - - ~ - ~ -1
T=1lim(X+X2+. . +X")=x({U-X) (13)

W—o0

The sum of rows and the sum of columns of the sub-matrices T, T, T, denoted
by the fuzzy numbers D; and R;, respectively, can be obtained through
equations (14) and (15).

D= & (=12..m (14)

R=Y" 1 (j=12....n (15)
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Step 6  Deffuzzification of D; and R; using equation (16).

u—J(u—0w-m)/2 u-m>m—/
Deffuzification point = \Ju—0)(wu—-m)/2—{ u-m<m—/ (16)

m otherwise

Appendix B

Process of fuzzy TOPSIS method

Step 1
Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Construct the fuzzy decision matrix.

Calculate the normalise fuzzy decision matrix based on equation (17).

~ y g i * _
By =| —»—»— | and ¢j = maxc; an
€ € € !

Construct the weighted normalised matrix through equation (18).

Vi :[ﬁy]m i=1,2,...,m;j=1,2,...,n where v; =7; ® w; (18)

)

Determine the fuzzy positive ideal solution (FPIS) and fuzzy negative ideal
solution (FNIS) as equations (19) and (20).

A" =(¥,%,...,7,) where ¥; =(&}, ¢}, ¢;) and ¢; = max{C;} (19)
A =(¥,75,..., 7, ) where ¥ =(a7, a;,a; ) and a&; = min{a;} (20)

Calculate the distance of each alternative from FPIS and FNIS as equations (21)
and (22).

dr =Y dv(.v}), i=12,....m @n
Jj=1

d;:Zdv(\?y-,vf), i=1,2,....,m (22)
j=1

Calculate the closeness coefficient (CC;) of each alternative using equation (23).

cc =9

= 23
di +d;f 3)

Rank the alternatives.



