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Abstract: Since China has entered the age of web-based mobile comationicMobile Instant Messengers are enjoying a rapid
development. Therefore, this research explores the ingiéation of web-based mobile CRM (Customer Relationshipdgament, a
system for managing a company’s interactions with curradtfature customers) from customers’ perspectives in tikibg sectors

of China. Most current studies of CRM implementation focangraditional channel CRM services while few researchedystive issue
from the perspective of customers, so authors of this papeiesl related literature, interviewed professional etgyecollected 388
valid questionnaires from targeted customers and used SHMotural Equation Modeling) to analyze the collectecddiustrate the
relationships among web-based mobile CRM, service atajlyelationship quality and customer intention and ei&hta new model

of web-based mobile CRM. The results of this research maybd in academic studies and routine management.

Keywords: Web-based mobile CRM, service attribute, customer intentielationship quality

1 Introduction communication service developed by Tencent in China, is

the largest standalone messaging app by monthly active
With the rapid development of China’s economy, moreusers. Developed by China Mobile, a Chinese
and more Chinese people use mobile phones. On Januatglecommunication company, Fetion is an instant
2014, Ministry of Industry and Information Technology messaging (IM) client which allows users to send and
of the People’s Republic of China announced that thereceive SMS free of charge between PCs and mobile
number of mobile phone users has reached 1.235 billionphones. The number of WeChat's users has exceeded 600
among which 0.5 billion use Smartphones and 0.527million on June 2014. Tencent Holdings Limited expects
billion use mobile phones to surf the internet (CNNIC’s WeChat's customers to reach 1 billion people at the end
report). Mobile phones have entered the lives of Chineseof 2015 (Tencent official website). The number of fetion’s
people and changed people’s life styles. More and moreisers has also exceeded 100 million on January 2014
netizens (a portmanteau of Internet and citizen) begin to/China Mobile Limited official website). Therefore the
use internet to deal with their business and personalveb-based mobile customer services have become
matters (See Figure 1). On June 2014, over 0.4 billionincreasingly important for corporations. The banking
people use mobile based banking service in Chinandustry finds this big opportunity and many banks start
(Iresearch’s report). Mobile banking has become one ofto enter the mobile internet service market and open the
the important channels for banks to provide services toofficial WeChat accounts to serve mobile banking
customers. customers.

In recent years, the mobile instant messaging is Another significant customer service channel is
developing quite fast. WeChat and Fetion are the mosmobile based blog. China Internet Network Information
popular instant messengers. First released in Januar@enter announced that there are 0.275 billion mobile
2011, WeChat, a mobile text and voice messaginginternet based blog users on June 2014 and the number is
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Fig. 1: Chinese mobile phone netizen

still increasing in China (CNNIC's report). Besides, 27 quality in their researches such as Zeithagjl Roloff
banks open the official blog accounts to serve mobileand Miller [4], Crosby et al. ], Hennig-Thurau and
banking customers on June 2014 Klee [6] The studies mentioned that relationship quality
(www.blog.sina.com.cn). Official blog account can could be recognized as the level of adequate fulfillment of
supply many different kinds of services, like recruitment the needs of the customer associated with the relationship.
information, promotion information, product Crosby et al. 5] considered that relationship quality was
introduction, product description, online customer segvi the overall assessment of the strength of a relationship
etc. So we can see the web-based mobile CRM in bankindgpetween two parties, namely, the quality of the
sector is becoming more and more important in China.relationship between corporations and customers that
Measuring mobile internet based CRM implementation indetermined the probability of continued interchange
banking sectors is also a significant issue in China. Sincéoetween the two parties in the future. In recent researches,
few researches focus on web-based mobile CRMSivaraks et al. 7 confirmed that e-CRM system
implementation, authors of this paper attempt to useimplementation had positive relationship  with
Structural Equation Modeling (SEM) to establish a relationship quality. Therefore, authors think web-based
web-based mobile CRM performance model and illustratemobile CRM may have an important relationship with
the relationships among web-based mobile CRM, servicgelationship quality in banking industry.

attribute, customer intention and relationship quality.

SEM is a statistical technique for testing and
estimating causal relations through the use of
combination of statistical data and qualitative
assumptions. SEM has been widely used in healthcaret
logistics, information management, banking, psychology, ; :
marketing and tourism management. Structural equatio orporations and their customer8].[Wong and Sohalq]

model has become a preferred data analysis method forg faq%ngﬁft ;,':/:;Iitan a'nn&p%cgp;" f?gfgﬁoﬁghiaﬁecjaﬁhe
empirical research. Following the trend in empirical P Y p_quality.

L, S oS v e Wb % 810 e isome Sl
data from survey. 9

their personal experiences across all service episodes
within the relationship. Gundlack et all]] illustrated
that commitments by both parties were powerful
indicators of relationship quality. Authors believe that
relationship quality can reflect CRM system
2.1 Relationship quality implementation. Through the thorough study of related
literature, the major factors of relationship quality were
Following the early works of Hamilton 1] and  selected as interactivity, trust, satisfaction, commitme
Terman P], many scholars have studied relationship loyalty and recommendation.

Relationship quality comprises several key factors
hat reflect the overall nature of relationships between

2 Literature Review
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2.2 Service attribute 3 Construct and Hypothesis

There are many academic articles related to servicdlany researchers selected SEM to be the statistical tool
attributes. The indicators of service attributes are diffie ~ for their studies. Cheng et al.2f used SEM to
among different industries. In banking industry, Waite Understand customers’ intention to adopt internet
and Harisson 12 believed that it was essential for Panking.Lu etal.23 adopted SEM to reveal intention of
accurate information to be introduced into e-bankingShippers to use Internet services in liner shipping.
services since it is an important benchmark throughKelly [24] employed SEM to calculate the magnitude and
which banking customers can judge the service qualitySignificance of explanatory variables on residential eperg
Another service attribute in web-based mobile bankingconsumption. So the SEM is a suitable statistical tool to
service is convenience. Most banks' customers want tg€veal consumers’intention. _

use bank services at their convenience. Web-based mobile According to the possible connection among
banking services empower customers to meet their needyeb-based mobile CRM, service attribute, customer
at any time, any place, in any way and even novices canténtion and_ relat!onsh|p quality in handlmg privatealat
have immediate access to vital internet banking functiong? direct relationship might be established among the four
24 hours a day and 7 days a we&][ Web-based mobile ~concepts. F_ollowmg prior studles,. one construct is
banking has changed the business of retail bank§ddressed in the present study involving web-based
significantly in increased convenience for the Mobile CRM, service attribute, customer intention and
customers 14]. Therefore, convenience is an important relationship quality, all of which have been elaborated in
attribute for web-based mobile banking service. The thirdPrevious paragraphs. The relationships among web-based
important attribute is communication in web-based Mobile CRM, service attribute, customer intention and
mobile banking service. Communication involves relationship quality, as embedded in the hypotheses, are
increased credibility, timeliness and accuracy of NoW illustrated in Figure 2. _ .
information exchangedl]. Good communication could Taking into account the previous studies, the
help to resolve disputes and align perceptions andeélationship among web-based mobile CRM, service
expectations]6]. In recent researches, Sivaraks et @. [ att.rlbute_, customer intention qnd relationship quality ar
confirmed that CRM system implementation had positive€videntin personal data handling and should be examined
relationship with service attributes. By studying preiou in greater details. With the aim of testing these
researches, service attribute indicators were listed ag§onnections, the following hypotheses are proposed:

information, convenience and communication. H1. There will be a positive relationship between web-
based mobile CRM and service attribute.
H2. There will be a positive relationship between web-
2.3 Customer Intention based mobile CRM and relationship quality.
H3. There will be a positive relationship between web-
based mobile CRM and customer intention.
{-|4. There will be a positive relationship between service
attribute and relationship quality.
H5. There will be a positive relationship between
customer intention and relationship quality.

With the rapid development of IT industry and web-based
service, consumers can compare the services of differen
firms through the internet more easily, so customer
intention related studies turn out to be really important.
Davis [17] developed the Technology Acceptance Model
(TAM) to measure web-based customer intention. Tan &
Teo [18] and Cheng et al.1]9] have extensively verified .
using factors that affect consumers’ intentions toward4 Materials and Methods

using web-based mobile markets. In these studies,

perceived ease of use and usefulness are two importadt.1 Data collection

factors used to measure customer intention. Another

factor to measure customer intention is empathy, whichThe generation of the initial questionnaire was
focuses on individual customer's care and attention.ascertained by interviews with experts and scholars in
Through the understanding of customers’ care andbanking industry as well as in-depth discussions with
attention, firms will know their intention more clearly. web-based mobile banking customers. Pre-tests of the
Fishbein et al. 20] specified that behavioral retention initial 22-item questionnaire were carried out with 40
constitutes the most immediate representative of actualargeted customers to improve the questionnaire. The
behavior. The studies of Garbarino and Johnsa?l] [ resulting modified 16-item pool was presented to
regarded customer retention as surrogates for actuakeb-based mobile banking customers in drop survey.
behavior. So authors could treat retention as a factor tdRespondents were asked about their attitudes towards
represent customer intention. The major factors ofweb-based mobile banking CRM service in the
customer intention are retention, empathy, ease of use anguestionnaire. Non-random method of collecting the data
usefulness. (volunteer sampling) generated 388 valid questionnaires.
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Fig. 2: Research Factors and Hypotheses in the Present Study

So authors compared some of the results in the surveyeliability. All factor loadings were larger than 0.5,
with available information about the population and representing an acceptable significant level of internal
found that the results are very similar. As a consequenceyalidity. The factor loadings ranged from 0.642 to 0.836
authors may conclude that our sample represents théor web-based CRM; from 0.677 to 0.836 for service
profile of the average mobile banking service. attribute; from 0.774 to 0.905 for customer intention;
from 0.674 to 0.882 for relationship quality. All factor
loadings were of an acceptable significant level, so all
4.2 Exploratory Factor Analysis ii)xteen items were retained for further analysis (see Table

An exploratory factor analysis using SPSS 17 (SPSS is a

software package used for statistical analysis produced by . .

SPSS Inc. 17 means No. 17 version.) was conducted o .3 Confirmatory Factor Analysis

all the data. The rotated factor matrix, resulting from a ,

Direct Oblimin rotated principal axis factor extraction of Authors developed a Structural Equations Model (SEM)
the independent variables using the 1.0 eigenvalue cut-offVith the objective of testing the proposed hypotheses
criterion (see Table 1), indicates that sixteen factors(Figure 3). Authors observed that the hypothesis was
emerged and reports their factor loadings. supported at the 0.05 level and, in a similar way. Model fit

The data were tested using the SPSS 17 Explorator{#@s acceptable (Chi-square =159.457 df=95; .05,
Factor Analysis to evaluate the Cronbach alpha, anormed Ch|—Square:1.678) Through calcula'upn., authors
coefficient of internal consistency commonly used as anobtal_ned Structural Equations M.odel (SEM) fit indexes,
estimate of the reliability of a psychometric test for a @nd listed the process in the coming paragraphs.
sample of examinees. Some scholars consider that it 1he GFI (goodness of fit index) was devised by
underestimates reliability (reliability in quantitative J0reéskog and Sorbor2] for Mi and Ul estimation, and
research can be translated into legitimate correspondin§€neralized to other estimation criteria by Tanaka and
operations for qualitative researcr35]. Consequently, HubaPg|. The GFlis given by
the use of composite reliability has been sugges2épitp .
adopt a cut-off value of 0.7. The results show the value GFl=1_ i (1)
for web-based mobile CRM'’s Cronbach alpha is 0.88; the
value for service attribute’s Cronbach alpha is 0.856; the .
value for customer intention’s Cronbach alpha is 0.899;Where F is the minimum value of the discrepancy
the value for relationship quality’s Cronbach alpha is function and F, is obtained by evaluating F with
0.932. This is satisfactory. Each item was evaluatedz@ =0,0=1,2,---,G. An exception has to be made for
individually to ensure convergent validity and item maximum likelihood estimation, since (D2) is not defined
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Table 1: Factor Loading
Factors Factor loading | Cronbach alpha | Construct Reliability (CR) AVE
WB CRM 0.880 0.8801 0.710
MA 0.836
SA 0.714
CcC 0.642
S-Attribute 0.856 0.8558 0.6643
IN 0.677
CON 0.777
COM 0.836
C-Intention 0.899 0.8999 0.6922
RE 0.774
EM 0.895
EU 0.789
us 0.905
R-Quality 0.932 0.9303 0.6920
IN 0.674
TR 0.686
SA 0.769
CO 0.820
LO 0.706
RE 0.882

Used SPSS Principal Axis Factoring extraction with Direbti@in rotation method.

for 2(9) = 0. For the purpose of computing GFI in the of the baseline model. By using the formul),(authors

case of maximum likelihood estimatidify(@,S9) is  calculated the Model's NFI as 0.970.
calculated as: The comparative fit index (CFI;3[]) is given by

f (z(9>’s(g))

with K@ = 5O (), where yy is the maximum

NCP
NCR,

1 -1 ONE maxC —d,0)
Ztr KO (89 — 2 2 =1-——= 7
2” { ( )} 2) CFl=1 S d.0)

VIt , : WhereC, d and NCP are the discrepancy, the degrees of
likelihood estimate of. By using the formulal) and @), freedom and the noncentrality parameter estimate for the
authors calculateq the Model’'s GFI as Q.951. _ model being evaluated, anG,d, and NCR are the

The AGFI (Adjusted Goodness of Fit Index) takes into giscrepancy, the degrees of freedom and the noncentrality
account the degrees of freedom available for testing the)arameter estimate for the baseline model. According to
model. Itis given by the formula 6), authors figured out that the Model of the
study’s CFl is 0.987.

Fo incorporates no penalty for model complexity and
tends to favor models with many parameters. In the
comparison between the two nested modejsiyH never
favor the simpler model. Steiger and Lin82] suggested
G compensating for the effect of model complexity by
(4)  dividing Ry by the number of degrees of freedom for

(6)

AGFI:l—(l—GFI)% 3)

Where

Through the use of the formul8)(and @), authors got that
the model's AGFI value is 0.930.

The Bentler-Bonett norme@9] fit index (NFI), orA;
in the notation of Bollen30Q] can be written as

C

NF|:A1:1—A—:1—£
Co

Fb

WhereC = nF is the minimum discrepancy of the model
being evaluated and, = nF, is the minimum discrepancy

(5)

testing the model. Taking the square root of the resulting
ratio gives the population "root mean square error of
approximation”, called RMS by Steiger and Lin87,
and RMSEA by Browne and Cudecg3].

Population RMSEA= i (7
Fo
Estimated RMSEA= r (8)

The results show that the RMSEA index is 0.042.

(@© 2015 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

3292 NS 2 Z Ma, J. Zhao: Application of Structural Equation Modelimg.t

Service
Attribute

58

@ hAA
A=
[ 2

SA

Je—e5)
=

Web-based
CRM

Relationship
Quality

Customer
Intention

RE

- 26
Chi-square=159.457

CMIN/df=1.678
P=.000
GF1=.9511Fi=.988 TLI=.984 CFI=.987 AGFI=.930
RMSEA=.042 RMR=.059 NFI=.970

Fig. 3: The Structural Equation Model

In conclusion, our model exhibited a reasonable fit4.4 Construct Reliability Analysis

with the data collected. We assessed the model fit using

other common fit indices: goodness-of-fit index (GFI), The construct reliability of the latent variables is an

adjusted goodness-of-fit index (AGFI), normed fit index evaluation standard for the inner quality in a structural

(NFI), comparative fit index (CFl), root mean square errorequation model. If the construct reliability (CR) is higher

of approximation (RMSEA) and root mean square than 0.7, the inner quality of the model is considered to be

residual (RMR). The model exhibited a fit value acceptable 34]. The authors will use the model

exceeding or close to the commonly recommendedstandardized regression weights to calculate the Cortstruc

threshold for the respective indices and the commonlyreliability, presented asp.. Construct reliability of

suggested valued would be listed in Table 2. web-based mobile CRM, service attribute, customer
intention and relationship quality were calculated at a
suggested lower limit of 0.70 with equatio®)( The

results have been shown in the Table 1.
Table 2: Fit statistic of final model

Fit statistic Suggested| Obtained . (z )\1)2 9
Chi-square 159.457 Pe1= [(z M)2Z+S 91] ©)
Df 95
Chi-square significance| P <0.05 0.000 Another index, similar to construct reliability, is "avera
Chi-square/df <3 1.678 variance extracted (AVE),” presented pg. This index
GFI > 0.90 0.951 can explain how much variance explained in the latent
AGFI > 0.90 0.930 variable comes from the observed variables. The higher
NFI > 0.90 0.970 the average variance extracted, the better the observed
CFI > 0.90 0.987 variables could explain the latent variable. Generally
RMSEA < 0.05 0.042 speaking, the model’s inner quality is considered to be
RMR <01 0.059 good when the average variance extracted is higher than

0.5. The average variance extracted from web-based
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mobile CRM, service attribute, customer intention andrelationship quality significant, but also the indirecteeff
relationship quality were calculated at a suggested loweof web-based mobile CRM through customer intention
limit of 0.50 with equation 10). The results have been was significant, with a path coefficient of 0.54. Therefore,

shown in the Table 1. H5 was supported. The conclusions of the indirect effect
) hypothesis testing and the indirect path coefficient are

o =| (3AD) l (10)  both shown in Table 3.
(z/\12)+261 Therefore, this research study found that banks that

implement web-based mobile CRM can make customers
feel positive because web-based mobile CRM enables the

4.5 Results of hypothesis testing banks to provide customers with complete information,
greater convenience, empathy, ease of use and usefulness.

After establishing an acceptable measurement model,

authors evaluated the structural model shown in a path

diagram in Figure 2. The Path coefficients and their5 Conclusions and Implications

significance values are reported in Table 3. The results of

the SEM analysis show that H1, H2, H3 and H5 were5 1 Academic implications

supported, while H4 were not supported.

To test the statistical significance of the parameterThis study helps infilling researches on web-based mobile
estimates from SEM, the Critical Value (C.R.), which CRM measurement since it provides a measurement
represents the parameter estimate divided by its standangodel of web-based mobile CRM from the perspective of
error (S.E.), is used. Based on a significance level of 0.05¢customers. Service attribute and customer intention were
the C.R. needs to be +1.96. The factor loading between developed into a construct to measure web-based mobile
service attribute and relationship quality (Table 3) wasCRM'’s relationship quality from the consumers’
0.14 (with C.R= 1.050, p=0294), which was not viewpoints. The factor analysis results demonstrated that
significant. The first column in Table 3 expresses theseven factors (information, convenience, communication,
influence degree of each independent variable for theetention, empathy, ease of use and usefulness) are central
dependent variable. And Figure 4 illustrates theto the evaluation of Chinese commercial banks’
significant structural relationships among the studyweb-based mobile CRM implementation.
variables. Path analysis found that customer intention plays an

The results of hypothesis testing express that theessential mediating role in the relationship between
customer intention has the biggest influence compared toveb-based mobile CRM and relationship quality.
service attribute and web-based mobile CRM as well asRelationship quality, which comprises interactivity,stu
relationship quality for consumers to adopt mobile satisfaction, commitment, loyalty and recommendation, is
commercial banking service. Since mobile commercialthe result of customers’ recognition of the major banks’
banking service is a new service of banks, most customergieb-based mobile CRM  through information,
would like to have a try first. Therefore, customer convenience, communication, retention, empathy, ease of
intention is the preferential issue when adopting mobileuse and usefulness factors.
commercial banking service. Besides, web-based mobile This research also described the mediating role of
CRM to service attribute have high coefficient. The service attributes. The causal-effect results show that
reason of this result is that web-based mobile CRM canweb-based mobile CRM has a direct effect and service
improve customer service quality and service attribute.  attributes do not have a mediating effect on the

The results from path analysis showed that the directelationship path between web-based mobile CRM and
path coefficient of web-based mobile CRM to service relationship quality.
attribute was positive and significarg & 0.93); thus, H1
was supported. As shown in Fig.3, the path coefficient of
Web-based mobile CRM to relationship quality was 5.2 Managerial implications
positive and significantg = 0.32); thus, H2 was also
supported. In additionthe path coefficient of web-basedThis study focused on customers’ perspectives on the
mobile CRM to customer intention was positive and aspects of the major banks’ web-based mobile CRM. The
significant = 0.84); thus, H3 was also supported. scope of the study is fundamentally characterized by the
Moreover, the path coefficients, shown in Table 3, context of Chinese commercial banks. Findings from this
indicated that there were statistically significant directstudy show that many Chinese commercial banks still
effects of web-based mobile CRM on all of service have not put enough emphasis on web-based mobile
attribute relationship quality and customer intention. CRM. Only ten banks have implemented web-based

To test the mediating role of customer intention on themobile CRM, one of which is WeChat banking account.
relationship paths between web-based mobile CRM and'hat is to say, there is still enough room for the
relationship quality, the indirect effect was analyzedt No improvement of web-based mobile CRM in Chinese
only was the direct effect of web-based mobile CRM on commercial banks.
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Table 3: Path coefficients and their significance values

Path Standardized coefficients| S.E. C.R. P
service attribute— web-based mobile CRM (H1) 0.87 0.053 | 16.438| sxx
relationship quality— web-based mobile CRM (H2 0.32 0.162 | 1.976 | 0.048*

customer intentior— web-based mobile CRM (H3 0.783 0.052 | 14.961 | ***
relationship quality— service attribute(H4) 0.148 0.141| 1.050 | 0.294
relationship quality— customer intention(H5) 0.585 0.075| 7.805 Fkk

Note: *p< 0.05, **p< 0.01, ***p < 0.0001.

Significant Paths —  »
Insignificant Paths

Fig. 4: Structural equation results model

When banks implement web-based mobile CRM, interactivity, trust, satisfaction, commitment, loyaktind
customers recognize that the major banks can provideecommendation. These results indicate that if banks
them with (1) more convenience, like 24 hour banking implement web-based mobile CRM, the customers will
service, (2) access to latest and accurate information, antecognize additional service attribute and customer
(3) more communication channels that allow them tointention and their relationship with the banks will be
contact the major banks anywhere. One of the greatmproved.
benefits of web-based mobile CRM is that consumers can
recognize the increase in convenience.

This study confirmed the important role of web-based
mobile CRM in Chinese commercial banks. The results
show that web-based mobile CRM has statistically
significant effects, both direct and indirect, on We would like to express our deepest appreciation to all
relationship quality. The statistical results show thatthe individuals who have helped us in the completion of
web-based mobile CRM is a viable means of increasinghis study. The project was sponsored by Beijing
the bank-customer relationship quality, which comprisesMunicipal Social Science Foundation, ID: 14JGC121.
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