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Abstract: - The aim purpose of this paper is to empirically study the assessment of customer relationship
management (CRM) for global shipping carrier-based logistics service providers (GSLPs) in Taiwan. At first,
an evaluation framework integrated three methods and with combination of three stages questionnaires is
developed. Three methods are threshold and importance analysis (TIA) approach, importance-performance
analysis (IPA) approach, and fuzzy quality function deployment (FQFD) approach, respectively. Continually,
an empirical analysis for the evaluation is performed to demonstrate the computational process of three
methods adopted by this paper. Finally, the empirically results show that: (1) sixteen suitable CRM assessment
indicators are evaluated via the TIA approach; (2) thirteen CRM assessment indicators of needing
improvements are selected to position on the ‘concentrate here’ in quadrant 2 and ‘low priority’ in quadrant 3
by using the IPA approach; (3) the top four quality technology deployment plans for GSLPs in Taiwan are
prioritized by experts via FQFD approach, including ‘customized service,” ‘interactive marketing,” ‘data
mining,” and ‘creation of new value,’ respectively.
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1 Introduction high service quality demands and the individualized
The concept of "customer service above all" has customer needs. Accgrding to the study of Liang et
already pervaded many types of service industries. al. [3], most companies lose an average of 25% of
Accordingly, apart from continuing to emphasize their customers every year. DGYGIOng a new
the core benefits that they receive from providing customer requires ‘ro.ughly five times the cost of
goods/services, companies are placing additional maintaining an existing customer. In the wake _Of
importance on customers' willingness to make globalization, companies must therefore deal with
repeat purchases. The long-term partnerships vast amounts of customer data. Hence, ‘the CRM has
(cultivated by means of relationship marketing and become a key focus of corporate operations.
customer relationship management (CRM) [1]) will Dgrmg the .last few years, lgrge international
bring them even greater revenue and profit. If a container ~ carriers have = steadily entered the
company strives to provide good customer service, 1ntellrnat10nal. logistics service .rr.1ar.ket. They are
it will consequently wish to make customers aware relying on mvestment 1n subs1d1ar1§s pnder thelr
that the benefit of the service it provides is greater own brands to estat?hsh glol?al shipping carrier-
than the sacrifice entailed. Its service can therefore based logistics service providers (GSLPs). .The
enhance customer value, and is worthy of customer GSLPs have been established by large international
commitment. It is therefore vital for companies, if container carriers in order to create a win-win
they are to create long-term relationships benefiting shipping environment and achieve their transport
both themselves and their customers. In today's and logistics goals. As a result, large container
highly competitive operating environment, gaining a carriers have gradually shifted to outsourcing GSLP
full understanding of customers' needs and creating functions, which has led to the emergence of third-
new customers is an important part of corporate party logistics service providers (3PL) [4].
management [2]. . Coptamer carriers usually' .rely on alhanges
Maintaining the loyalty of existing customers can mvolvmg container communities [S] spanning
be a difficult task due to customers' increasingly international logistics chains to create the greatest
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possible customer value and loyalty, enhance
productivity, reduce operating costs and risk, and
increase profitability. Customers and carriers are
both concerned about whether cargo can be safely
transported to its destination. In order to ensure that
this goal is reached, cargo logistics effectiveness is
especially important to GSLPs. From a marketing
perspective, a vital issue is how to enable GSLPs to
become efficient logistics service stations creating
significant added value for customers [6], and
thereby ensuring full-scale customer success and
maintaining the GSLPs' competitiveness.

It can be inferred from this discussion that, in the
face of an increasingly competitive global shipping
logistics market, successful CRM is the key to
customer satisfaction and loyalty for GSLPs. In
order to effectively achieve customer loyalty,
GSLPs must investigate the issue of CRM
assessment with an eye to boosting customer
satisfaction and loyalty. This study's chief
motivation to research this issue is to provide
GSLPs with a concrete CRM assessment
framework.

A large body of research and analysis [1-3, 7-16]
has focused on the topic of CRM in recent years.
The amount of research on this topic has been
growing steadily, which reveals the increasing
importance placed on CRM. Although some past
literature focused on CRM issues involving
industries peripheral to the shipping industry [3, 8, 9,
14-16], there has been no in-depth past research
addressing the so-called GSLPs, which are the focus
of this study. This provides a second motivation to
research this topic.

In light of this, the aim of this paper is to
empirically study the assessment of CRM for
GSLPs in Taiwan. The main contribution of this
paper is to construct assessment models of CRM for
business application of GSLPs. The following
section (Section 2) presents the research procedures
and content. Consequently, the assessment models
with three approaches are constructed and described
in Section 3. The empirical survey is studied in
Section 4. Finally, some conclusions are drawn in
the last section.

2 Research Procedures and Content
This paper's research procedures are geared to
investigating two chief issues, namely (1) CRM
assessment indicators and (2) assessment of CRM
technical needs strategies.

2.1 CRM assessment indicators
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An effective CRM business model and strategy
requires quantifiable assessment indicators, which
can be used to calculate changes in performance
before and after the implementation of CRM.
Taking the financial industry as an example, Korner
and Zimmermann [ 13] proposed the management of
customer relationship in business media (MCR-BM)
concept, which calls for management of those
customer relationships with the greatest current and
future economic value, and suggested that customer
needs should guide MCR-BM system design,
development, and application. In addition, certain
indicators should be used to assess CRM in order to
facilitate the determination of service quality factors
and ensure that a company can establish excellent
relationships with its customers and provide good
service quality.

Within the MCR-BM concept, Korner and
Zimmermann propose seven assessment criteria,
namely customer interaction, added value, customer
profiling, virtual communities, trust, processes, and
controlling, respectively. Koérner and Zimmermann
also believe that MCR-BM assessment criteria can
be adjusted on the basis of an industry's
characteristics. Since the current paper assumes that
(1) GSLPs do not establish virtual communities, (2)
the two criteria of processes and controlling are
linked with other criteria, and (3) GSLPs do not
have any problems with transaction security or
failure to maintain customer data confidentiality.
This paper consequently employs the three
assessment criteria - customer interactions, added
value, and customer profiling - to assess CRM, and
proposes the use of these criteria by GSLPs.

Because assessment of customer relationships
and service quality can employ service quality
records provided to GSLPs by their customers.
Hence, this study used the MCR-BM concept and a
review of literature [3-5, 8-10, 13-16] on transport
service quality attributes to determine twenty
preliminary CRM assessment indicators. The code
names of these ones are shown in the parentheses.

(1) Customer interaction (C;). Assessment
indicators  include ‘active transmission of
information (Cn)y ‘active contact and
communication (C),),” ‘active establishment of
channels of interaction (C)3),” ‘provision of
individualized consulting service (Cy4),” ‘effective
and rapid response (Cjs),” ‘establishment of sales
feedback mechanisms (Cjs),” and ‘provision of
diversified logistics solutions (C}7).’

(2) Added value (C;). Assessment indicators
include ‘differential pricing (C,;),” ‘enhancement of
transport accuracy and correctness (Cp),
‘enhancement of cargo transport safety and
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convenience (C,3),” ‘enhancement of carrier's
reputation and level of professional knowledge
(Cy),” ‘enhancement of service communication
ability (Cys),” and ‘enhancement of service handling
speed and quality (Cy).’

(3) Customer profiling (C;). Assessment indicators
include ‘establishment of a customer database
(Cs1),” ‘collection of customer transaction data
(C3,),” ‘analysis of customer contact data (Cs3),
‘screening of target or potential customers (Csg),’
‘analysis of special customers (C;s),” ‘new customer
development (Css),” and ‘use of information
applications (Cs7).

2.2 A technology needs strategy for CRM
assessment

This study has drafted a plan for quality technology
deployment needs addressing customer relationship
and service quality attributes requiring prioritized
improvement. After conducting a review of the
literature [3, 8-10, 14, 17, 18], interviews with
experts, and examination of CRM systems, and
investigation of factors promoting the success of
CRM (such as support from upper management,
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establishment of a corporate culture, establishment
of a service mindset, high-quality customer data,
establishment of a customized, appropriate customer
management system, participation by sales
personnel, and effective integration with existing
systems) and CRM technologies and approaches
(such as one-to-one marketing, data storage, data
mining, use of information technology, and creation
of new values, etc.). This study concluded that a
specific plan for the successful implementation of
CRM should embody the two levels of "use of
information technology to create relationship
marketing information and channels" and
"establishment of a customer-oriented learning
organization and culture." Here, on the former level,
the information technology should include data
mining, data storage, online analysis, and the
Internet. On the latter level, customized service,
establishment of a CRM culture, interactive
marketing, training of CRM manpower, and creation
of new values can be used to realize the benefits of
CRM. This paper employs nine quality technology
deployment items, which are explained and
described in Table 1.

Table 1. Proposed quality technology deployment plans

Plans

Description of characteristics

Establishing a

Customized service (4,)

Provision of customized products and services to customers making

customer- large contributions to profits can increase customer satisfaction and
oriented willingness to make repeated purchases.

learning Establishment of a CRM culture | The establishment of a CRM-oriented organizational culture can
organization (4y) enable all employees of a company to makes maximal contributions

and culture

to the company's image and customer satisfaction.

Interactive marketing (4;)

A company can win the trust of its customers and create new
opportunities through the use of interactive database marketing,
technology, communications applications, and maintenance of close
interaction with customers.

Training of CRM manpower
(4a)

The training of valuable CRM manpower can provide the human
resources needed to achieve the successful use of CRM.

Creation of new value (45)

Enhances the perception among customers and potential consumers
that the organization is an excellent company, and able to promptly
respond to and satisfy customers' needs.

Using Data mining (4¢) Data mining can be used to locate relevant models from large
information databases, automatically extract forecasting information, and
technology to establish models that can be used to automatically forecast customers'
establish behavior.

relationship Data storage (4) Data from different sources can be combined in a data storage
marketing system, and mined for useful information giving decision-makers a
information clearer view of the situation.

and networks

Online analysis and processing
(4s)

Online data analysis allows users to rapid analyze large amounts of
data from different angles, enabling the compilation of reference
reports.

The Internet (4o)

Increases interaction with customers, and enables real-time customer
service.

3 The Assessment Models
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strategies, and (2) the assessment models. The first
point is introduced in the above section, whereas the
second one will be described in this section. Hence,
this paper will propose the applications of three-
stage questionnaires with interlinking three
assessment models - threshold and importance
analysis (TIA) method, importance-performance
analysis (IPA) method, and fuzzy quality function
deployment (QFD) method, respectively. The
following three methods are briefly introduced in
this paper.

3.1 TIA approach
The excessive items regarding with preliminary
CRM assessment indicators may increase the
difficulty and complexity of evaluating process. To
check the suitable indicators for decision-makers
(DMs), refining on influential indicators using
scientific analysis is an important matter. The
common and useful method is to set up a certain
threshold; and then to refine the above threshold to
identify the assessment indicator. To effectively
represent the multiple DMs’ consensus opinions
[19], the geometric mean is employed to aggregate
all  information  generated by  first-stage
questionnaire. In this paper, these steps [20] can be
summarized as follows.

Step 1: Find the importance value of all
preliminary CRM assessment indicators. Let

a,,k=1,2,...,m, be the importance value,
measured by the Likert’s 5-point scale, given to the

CRM assessment indicator j by DM £.
Step 2: Use geometric mean technique to

integrate the opinions of all DMs. Let @; denote the

consensus opinion evaluation value of the CRM
]
Y/
assessment indicator j, then a; = Ha P .
« 1%

Step 3: Set up the threshold value. Threshold
value is subjectively decided by researchers. In this
stage questionnaire, the very high threshold of the
top 80% is suggested by Chen [21] or the threshold
value 4 is taken.

Step 4: Compare geometric mean a; with

threshold value. If a, >4, then retain the item of

the CRM assessment indicator; otherwise, delete the
one. The retained items are considered as the
suitable CRM assessment indicator for this paper.

3.2 IPA approach

In order to determine whether the CRM assessment
indicators are valued by customers, or whether they
are factors that should be improved by the GSLPs.
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This study used the IPA approach, as proposed by
Martilla and James [22] in 1977. Therefore, this
study intends to generalize the CRM assessment
values of the GSLPs, and further identify the
important CRM assessment indicators that should be
maintained or improved. In this section, a stepwise
description of the IPA approach is briefly
introduced in the following.

Step 1: Assess the degrees of importance and
satisfaction of the CRM assessment indicators. Let

b,and ¢, i=12,...,r; g=1,2,...,n, be the
importance value and satisfaction value, measured

by Likert’s 5-points scale, given to the refined CRM
assessment indicator i by a DM ¢, respectively. It is

obvious that 1< b, <5 and 1<¢, <5.

Step 2: Use the geometric mean technique to
integrate the opinions of all DMs. Let b, and c;

denote the consensus opinion evaluation values of
importance and satisfaction of the refined CRM
assessment indicators, respectively, then we can

) S
obtain b, = (Hbiqj and ¢, = [Hciq] ,
g=1 q=1

respectively.

Step 3: Set up the threshold values (TVs). In this
paper, the TV of importance (i.e. first TV) and the
TV of satisfaction (i.e. second TV) of all
questionnaires are calculated by the arithmetic mean
of all refined CRM assessment indicators . That is,

the first and second TVs are ;b :Zbi /r and

i=1
Xe = Z c, / 7, respectively.

i=1
Step 4: Skeletonize the relative position of all
refined CRM assessment indicators as shown in

Figure 1.

High
Quadant 2 Quadrant 1

E C onceitr ate here Eeep up the good wotk

g

% Cuadyant3 Quadrant 4
Low ptiority Fosaible overlall

Lowr

Lowr Satiefartion degres Hizh

Figure 1. The importance-performance matrix
Source: [22]
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The figure is plotted in a two-dimensional
matrix, which is composed by ‘keep up the good

work’ (in quadrant 1), ° concentrate here’ (in

quadrant 2), ‘low priority’ (in quadrant 3), and

‘possible overkill’ (in quadrant 4). That is

(1) The quadrant 1 represents the importance and
satisfaction values are relative higher than first
and second TVs; that means the CRM
assessment indicators in this quadrant zone
should be ‘kept up the good work.” The setting

up standard of this zone is b, 2;[7 and

c, 2 Xe , respectively. This zone of quadrant 1

is the place of competitive advantage for
GSLPs.

The quadrant 2 represents the importance value
is higher than first TV, but the satisfaction value
is lower than second TV, that means the CRM
assessment indicators in this quadrant zone
should be ‘concentrated here.” It indicates the
CRM assessment indicators should have a first
priority of improvement. The set up standard of

2

this zone is b, > y, and ¢, < x., respectively.
(3) The quadrant 3 represents the importance and
satisfaction values are lower than first and
second TVs; that means the CRM assessment
indicators in this quadrant zone is ‘low priority.’
It indicates the CRM assessment indicators

should have a second priority of improvement.
The set up standard of this zone is b, < y, and

c; < Xe , respectively.
(4) The quadrant 4 represents the importance value
is lower than first TV, but the satisfaction value
is higher than second TV; that means the CRM
assessment indicators in this quadrant zone is

‘possible overkill.” The set up standard of this
zone is bi<y, and c; >x. , respectively.

Some resources of this zone can be transferred
to the improved place for GSLPs.

3.3 FQFD approach
Some basic concepts of the QFD model and the
fuzzy sets theory are introduced to propose the steps
of the FQFD approach.

3.3.1 Basic concept of the QFD model

The QFD model [23-25] can be used to translate
customer requirements into product specifications. It
is a tool to deploy the voice of customer (VOC) into
searching for best solutions of product development.
Cohen [23] had proposed the four-phase QFD
model to discuss the product development, i.e. the
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customer requirement planning (CRP), the product
characteristics deployment (PCD), the process and
quality control (PQC), and the operative instruction
(OPI), respectively. In this paper, we focused on the
CRP phase, which has been used to develop the
procedures to identify the solutions of quality
technology deployment. The CRP is a matrix, also
called the “House of Quality (HOQ),” which is used
matrices to show multiple relationships between
customer’s requirements (i.e., the ‘what’ factors
needed to improve) and technical specifications
(i.e., the ‘how’ solutions of quality technology
deployment). In this paper, the matrices of HOQ are
used for organizing the ‘what’ problems and
evaluating priorities of the “how’ solutions.

The typical chart of the HOQ (the American
style) is shown in Figure 2, which consists of six
basic steps. The difference between the American
style and the Japanese style of HOQ is that latter
one lacks Area E in Figure 2. Due to the fact that the
Japanese style is easy to use, hence, the Japanese
style will be applied in this paper.

Correlation

matriz (8)

Design requarements (C)

Customer Relative mportance of
requirements Relationship matriz () CuSHomer requirements
) (&

Target values (F)

Figure 2. House of quality (HOQ)
Source: [26]

customer needs and
requirements, which is the VOC to be
identified. In this paper, those needs and
requirements are the refined CRM assessment
indicators via IPA approach. These selected
indicators are the first and second priorities of
improvements in the quadrant 2 and 3 of Figure
1.

Area B represents the relative importance of the
refined CRM assessment indicators. In this
paper, the computations can be evaluated by
the questionnaires.

Area C represents design requirements or
technical specifications, which means the
‘how’ solutions of quality technology
deployment. In this paper, this ‘how’ question
1s the main issue, which is identified solutions
of quality technology deployment.

(1

Area A represents

2)

3)
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(4) Area D represents relationship matrix, which is
the core element of the HOQ. In this paper, the
relationship strength is showed with linguistic
variables.

Area E represents correlation matrix, which
expressed how design requirements affect each
other. Correlations are showed with symbols or
a rating scheme of 1-3-9 or linguistic variables.

Area F represents target values of design
requirements. In this paper, the priority of
solutions of quality technology deployment can
be measured.

®)

(6)

3.3.2 Basic concept of the fuzzy theory

The fuzzy set theory [27] is designed to deal with
the extraction of the primary possible outcome from
a multiplicity of information that is expressed in
vague and imprecise terms. Fuzzy set theory treats
vague data as possibility distributions in terms of set
memberships. Once determined and defined, the sets
of memberships in possibility distributions can be
effectively used in logical reasoning. In this paper,
the concepts of the fuzzy theory and fuzzy logic [28]
are applied to the CRM in the context of GSLPs.
Moreover, many applications of soft computing in
many different fields - e.g. Cheng and Tang [29],
Ding [4, 20, 26], Hajeeh [30], Jiang et al. [31],
Liang et al. [32], Neri [33] - were discussed in
academic literature.

(I). Triangular fuzzy numbers and the algebraic
operations

A fuzzy number 4 [34] in real line R is a triangular
fuzzy number if its membership function

f i R—>[0,1] is
(x—c)/(a—c), c<x<a
f,(x)=2(x-b)/(a-b), a<x<b
0,
with —co<c<a<bh<oo . The triangular fuzzy
number can be denoted by (c, a, D).
Let 4, =(c,,a,,b)) and 4, =(c,,a,,b,) be

fuzzy numbers. According to the extension principle
[27], the algebraic operations of any two fuzzy

numbers 4, and A4, can be expressed as

otherwise

® Fuzzy addition:

4,® 4, =(c,+¢y,a,+a,,b, +Db,),
® Fuzzy subtraction:

4,04, =(c,=b,,a,—a,, b,
® Fuzzy multiplication:

(i) k® A4, =(kc,, ka,, kb,), keR, k=0,

(i) 4, ® 4, =(¢,c,, a,a,, bb,),

_Cz)a
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¢ 20, ¢, 20,
® Fuzzy division:
) (1‘11)71 =(¢, a, b1)71
= (1/b,,1/a,,1/c)), ¢, >0;
(i) 4,34, =(¢,/b,, a,/a,, b /c,),
¢ 20,c,>0.

(ID). Linguistic variables

Linguistic variables [35] are represented by
triangular fuzzy numbers, which are employed to
express the fuzzy relationship strength between the
customer requirements and solutions of quality
technology deployment. According to the practical
needs and for matching the FQFD approach
developed in this paper, the triangular fuzzy

numbers are utilized to describe the set of
relationship degree as
S = {High, Medium, Low, Non} , where the

linguistic values are defined as High = (0.5, 0.75, 1),
Medium = (0.25, 0.5, 0.75), Low = (0, 0.25, 0.5),
and Non = (0, 0, 0), respectively.

(IIT). Ranking of fuzzy numbers

In a fuzzy decision-making environment, ranking
the alternatives under consideration is essential. To
match the FQFD approach developed in this paper,
and to solve the problem powerfully, the graded
mean integration representation (GMIR) method,
proposed by Chen and Hsieh [36] in 2000, is
employed to rank the final ratings of alternatives.

Let A4, =(c,a;,b), i=12,..,n,
triangular fuzzy numbers. By the GMIR method, the
GMIR P(4,) of A, i

P(A4,)=(c, +4a, +b,)/6.
Suppose P(4;,) and P(4;) are the GMIR

be =n

value is

values of the triangular fuzzy numbers 4, and 4,
respectively. We define:

() 4, >4, < P(4,)>P(4,);

(i) 4, <A4; < P(4,)<P(4,);

(iii) 4, =4, < P(4,)=P(4,) .

3.3.3 The proposed FQFD approach

The systematic steps of FQFD approach [26, 32] are
proposed below.

Step 1. Identify customer requirements. In this

paper, the refined CRM assessment indicators were
selected via IPA approach. These indicators are
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needed to be improved and are identified as the
customer requirements in this paper.

Step 2. Compare the CRM assessment indicators
between the importance and satisfaction degrees.
The CRM assessment indicators can be measured by
Likert’s 5-points [26, 32] to evaluate the gaps
between importance and satisfaction degrees. If the
latter is greater than the former, it implies the
indicator is acceptable. On the other hand, if the
former is bigger than the latter, this implies that
some measures or solutions should be identified,
and then proceeding with Step 3. In this paper, the
author will evaluate discrepancies in perceptions of
CRM assessment indicators via a questionnaire.

Step 3. Identify technical solutions. In this paper,
two dimensions with nine plans of quality
technology deployment are suggested, as shown in
Table 1.

Step 4. Calculate the priorities of the CRM
assessment indicators. As mentioned in the Step 2,
the importance and satisfaction degrees for each
CRM assessment indicators are compared to obtain
the arithmetic averages of all importance and
satisfaction levels. The priorities of selected CRM
assessment indicators have to be calculated to
evaluate the perception of the VOCs. This is
because that the higher the importance levels and
the lower the satisfaction levels, the higher the
selected CRM assessment indicators should be
improved.

LetI_t and ?t, t=12,...,
averages of importance and satisfaction levels for
each selected CRM assessment indicator C,
t=1,2,...,u . Since the priority of each CRM

assessment indicator has a direct relationship with
the importance level, whereas the priority has an
inverse relationship with the satisfaction level. Thus,

u, be the arithmetic

the original priority v, of C, can be denoted by

v, = 1_[(6—S_t) For being convenient to compare

with the priorities, these crisp weights are
normalized and denoted by w, = v, Z\/t .

t=l1

Step 5. Construct the fuzzy relationship matrix.
The fuzzy relationship matrix can be constructed to

link between the selected CRM assessment

indicators C, ( t=1,2,...,u ) and technical

solutions A4, ( s=1,2,...,z ). Let x,’; ,
E-ISSN: 2224-2678
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h=1,2,..., E, be the linguistic variable [35]
given to " CRM assessment indicator
corresponding to s™ technical solution by 4™ expert.
At first, the linguistic relationship degree in the
position (¢, s) of the matrix should be transferred
into triangular fuzzy numbers [26, 32]. Then, we
calculate the integrated fuzzy relationship degree
R, by arithmetic mean method. Hence, the
integrated fuzzy can be
constructed as [R,, ]

ts

relationship matrix

uxz *

Step 6. Calculate the fuzzy relationship strength.
Let R, =(c,,a,,b,) , t=1,2,...,u
s=1,2,..., z, be the triangular fuzzy numbers of
integrated fuzzy relationship degree in the fuzzy
relationship matrix. After integrating the opinions of
all E experts, the fuzzy relationship strength
corresponding to each technical solution can be
denoted by

g oo )

Step 7. Defuzzify the fuzzy relationship strength
to rank the priority. We use the GMIR method,
proposed by Chen and Hsieh [36] in 2000, to
defuzzify the fuzzy relationship strength RS .
Finally, the priorities of the fuzzy relationship
strength RS can be denoted by

P(RS)= (ZM: c, + 4i a, + Zu:bm ]/6u
t=1 t=1 t=1

s=1,2,...,z

4 Empirical Study

In this section, an empirical study of evaluating
CRM for GSLPs is carried out to demonstrate the
computational process of three methods as described
in the above-mentioned section.

4.1 Obtaining the suitable CRM assessment
indicators

The first-stage questionnaire is based on the
preliminary twenty CRM assessment indicators. The
valid questionnaires are designed and employed to
refine the suitable CRM assessment indicators. The
reliability [37], i.e., Cronbach o, of this stage
questionnaire is 0.906, obtained by using statistical
software SAS. The survey is conformed to the
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content validity and the construct validity [37]. A
total of 119 respondents (shippers/customers), most
are working over 5-15 years, participated in the
survey.

The participants were requested to record the
importance based on the Likert’s 5-point scale.
After coding these data and using the TIA approach,
we set the threshold value as 4 for the CRM
assessment indicators. The author refined the
numbers of suitable CRM assessment indicators
from twenty to sixteen. The results are shown in
Table 2.

Table 2. The results of suitable CRM assessment
indicators using TIA approach

Preliminary Geometric Retain (V) or
indicators mean Delete (x)
Cy 4.841 v
Ci 4.542 v
Cis 4362 \
Cls 4.169 \
Cis 4514 v
Cie 3.569 x
Cy, 4.192 v
Cy 4.249 v
Cy 4.364 v
Ch 4291 v
[ 4219 v
Cs 4261 v
Cs 4319 \
Cy, 4.169 \
Cs 3.469 x
C33 3.347 X
Cis 4.164 v
Cis 3.637 x
Ci 4.194 v
Cs, 4216 v

Note: The full names of all indicators can be seen in
Section 2.1.

4.2 Selecting the CRM assessment indicators
needed to improve

The sixteen suitable CRM assessment indicators are
designed in the second-stage questionnaire. We used
the IPA approach to identify the CRM assessment
indicators of the needed improvement. Regarding
the reliability analysis of the importance and relative
satisfaction, the Cronbach’s o of this stage
questionnaire were 0.912 and 0.901, respectively.
This indicated that there is a good consistency of
this stage questionnaire. As to validity analysis [37],
the survey is conformed to the content validity. The
total score was subtracted by the score of individual
items, the new total-item correlation coefficient was
0.3, which was significant and indicated good
construct validity. Since the correlation coefficients
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of items in this stage questionnaire were 0.478-
0.675, they were significant and indicated good
construct validity. A total of 116 effective samples
(shippers/customers), most are working over 5-15
years, were returned in the survey.

The participants were requested to record the
importance and relative satisfaction based on the
Likert’s 5-point scale. After coding these data and
using the IPA approach, we set the values of 4.265
and 3.451 to represent both threshold values of first
TV and second TV in this study. According to the
steps of the IPA approach and empirical
questionnaire surveys, the findings indicate that nine
suitable CRM assessment indicators were in
quadrant 2, four indicators in quadrant 3, one
indicator in quadrant 1, and two indicators in
quadrant 4. The thirteen CRM assessment indicators
plotted in the quadrant 2 and quadrant 3 were
needed to improve in this paper due to the fact that
the satisfaction values are lower than the threshold
values. The analytical results are shown in Table 3.
Table 3. The results of CRM assessment indicators

needed to improve

Suitable Geometric mean
.. ; ; Results

criteria Importance Satisfaction
Ch 4.526 3.241 Quadrant 2
Cp, 4,513 3.163 Quadrant 2
Ci3 4.249 3428 Quadrant 3
Cyy 4.110 3.489 Quadrant 4
Cis 4.524 3.397 Quadrant 2
Cyy 4218 3.249 Quadrant 3
Cy, 4.195 3.316 Quadrant 3
Cy 4.432 3417 Quadrant 2
Cy 4.294 3.267 Quadrant 2
Coy 4.124 3.364 Quadrant 4
Cys 4313 3.168 Quadrant 2
Co 4316 3.461 Quadrant 1
C5 4.339 3.268 Quadrant 2
Cyy 4311 3.249 Quadrant 2
Cs 4316 3.367 Quadrant 2
Cs; 4,163 3.267 Quadrant 3
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Note: The full names of all indicators can be seen in
Section 2.1.

4.3 Prioritizing the solutions of quality
technology deployment plans

In this paper, the author combined the nine quality
technology deployment plans (as shown in Table 1)
and the thirteen CRM assessment indicators of
needing improvement (as shown in Table 3) to
construct a matrix table to evaluate the relationship
strength. Due to the fact that the relationship
strength is generated by a group of professional
experts [38]; hence, the fifteen experts of senior
managers in the global shipping logistics services,
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most are working fifteen to twenty years, were
selected to fill in this stage questionnaire in this
survey. The author used the systematic steps of the
proposed FQFD approach to obtain the final results,
which can be shown as Table 4. Finally, the
empirical results show that the top four quality
technology deployment plans for GSLPs in Taiwan,
including ‘customized service (4;),” ‘interactive
marketing (4;),” ‘data mining (4g),” and ‘creation of
new value (4s),” respectively.
Table 4. The results of FQFD approach

Plans Ay A, A
Fuzzy (0.571, (0.414, (0.542,
relationship 0.689, 0.512, 0.637,
strength 0.784) 0.543) 0.751)
GMIR 0.6852 0.5008 0.6402
Ranking 1 7 2
Plans Ay As Ag
Fuzzy (0.501, (0.518, (0.516,
relationship 0.582, 0.618, 0.621,
strength 0.613) 0.728) 0.740)
GMIR 0.5737 0.6197 0.6233
Ranking 5 4 3
Plans A Ag Ay
Fuzzy (0.451, (0.375, (0.314,
relationship 0.541, 0.441, 0.392,
strength 0.584) 0.492) 0.413)
GMIR 0.5332 0.4385 0.3825
Ranking 6 8 9

Note: The full names of all plans can be seen in Table 1.

5 Concluding Remarks

In the face of an increasingly competitive global
shipping logistics market, successful CRM is the
key to customer satisfaction and loyalty for GSLPs.
In order to effectively achieve customer loyalty,
GSLPs must investigate the issue of CRM
assessment with an eye to boosting customer
satisfaction and loyalty. In light of this, the aim of
this paper is to empirically study the assessment of
CRM for GSLPs in Taiwan. The main contribution
of this paper is to construct assessment models of
CRM for business application of GSLPs.

At first, the preliminary twenty CRM assessment
indicators are conducted by literature review with
combination of experts’ opinions. Secondly, an
evaluation framework integrating three methods
(i.e., TIA approach, IPA approach, and FQFD
approach) and with combination of three stages
questionnaires are developed. Continually, an
empirical analysis for the evaluation is performed to
demonstrate the computational process of three
methods adopted by this paper. Finally, the
empirically results show that:
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(1)Sixteen suitable CRM assessment indicators are
evaluated via the TIA approach.

(2) Thirteen CRM assessment indicators of needing
improvements are selected to position on the
‘concentrate here’ in quadrant 2 and ‘low
priority’ in quadrant 3 by using the IPA
approach.

(3)The top four quality technology deployment
plans for GSLPs in Taiwan are prioritized by
experts via FQFD approach, including
‘customized service (4;),” ‘interactive marketing
(43),” ‘data mining (4s),” and ‘creation of new
value (4s),” respectively.

In summary, some discussions were presented
for the top four quality technology deployment
plans for GSLPs in Taiwan, as follows:

(1)For customized service. Especially in this
customer-oriented age, because the quality of
service provided by a GSLP may affect a
shipper's continued patronage, customized
service is a powerful means of securing customer
loyalty. In addition, custom-tailored services
addressing the needs of specific customers can
reduce customers' losses. It should be borne in
mind that developing a new customer requires
roughly five times the cost of maintaining an
existing customer.

(2)For interactive marketing. The greatest benefit of
the use of interactive database marketing lies in
its ability to reduce the time and cost of locating
and tracking potential customers. Not only can
interactive marketing allow companies to
continuously track marketing and sales
development, it also enables the maintenance of
close contact with customers, and creation of
opportunities through the establishment of
customer trust, via use of customer data, an
interactive database, and communications tools.

(3)For data storage. The emphasis of data storage
should be placed on data management, data
organization, and data display. Data from
different sources can be combined in a data
storage system, and mined for useful information
giving decision-makers a clearer view of the
situation. The management, sorting, and display
of data can not only yield a better understanding
of the status of existing customers, but also shed
light on potential customers. In view of the fact
that large amounts of data in existing customer
data systems, extracting the characteristics and
degrees of contribution of individual customers
can greatly facilitate the improvement of
customer service quality.

(4)For creation of new value. Creation of new value
enhances the perception among potential
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consumers that the organization is an excellent
company, and able to promptly respond to and
satisfy  customers' mneeds. Although the
development of potential customers can be quite
costly, inducing potential customers to
voluntarily seek out one's company and request
service will create limitless opportunities and
value.
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