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COMPANY USING INDEX APPROACH:

A METHOD AND APPLICATIONS
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ABSTRACT

The purpose of this study is to provide an aternative ap-
proach inimportance-performance anaysis (IPA) for improving
service performance. Two measures, service performance in-
dex (SPI) and service improvement score (SIS), will be devel-
oped and included in the proposed approach which attemptsto
utilize both information directly reported by the respondents
and indirectly estimated from model estimation as much as
possible in IPA. For illustrating the proposed approach, the
service performance improvement decision of an international
container shipping company is studied. Results indicate that
this company only deliveries 75% service quality desired by
the customers, and that the service ability of the front-line
employees of this company should be the first priority needed
to be improved. The differences between the proposed model
and the methods in the extant literature will provide managers
and researchers further insights for the study of 1PA.

. INTRODUCTION

Improving service performance by identifying the attrib-
utes with poor performance is the purpose of importance-
performance analysis (IPA) devised by Martillaand James [47].
Many methods which attempted to improve their origina work
have been proposed in all respects, particularly, in the respect
of the methods for determining the relative importance of ser-
vice attributes. The methodsfor determining the relative impor-
tance of service attributes can be broadly classified into two
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approaches. One approach estimates the attributes' relative
importance using the data directly surveyed from respondents;
the other uses the coefficients estimated by some statistical
models to be the relative importance of service attributes in-
directly such asthe method of regression analysis. The effica-
cies of the two approaches reported in the literature are mixed
dueto afact that only onekind of information, direct or indirect,
was employed by the methods in the extant literature. The
purpose of this study is to propose an alternative approach in
which both direct and indirect information will be included to
IPA. The proposed approach develops a service performance
index (SPI) in a way that the attributes included in SPI are
determined by a service performance model built according to
the knowledge of marketing theories, and then the relative
importance of the relevant attributes are determined by the data
directly surveyed from respondents. A service improvement
score (SIS) is aso devised for ranking the improvement pri-
orities for the attributes included in SPI. For illustrating the
proposed approach, the service performance improvement deci-
sion of aninternational container shipping company is studied.

Indexes have along and rich tradition in social science re-
search. Partia least squares (PLS) isarobust statistical method
which is capable of mitigating the problems of multicollinear-
ity and skewed service measurements; those are the critical
issuesinthestudiesof IPA. SPI and SIS are devised to contain
both direct and indirect information for the use of service per-
formance improvement. The differences between the proposed
model and the previous methods are (1) SPI provides a numeri-
cal descriptive measure for the service performance rather than
avisua judgment on an IP matrix, and (2) SIS can assess the
improvement priorities for each attributes explicitly.

Another feature of this paper isthat, instead of using service
quality (SQ) or satisfaction (SAT) as the performance in the
previous studies of IPA, the service performance used in the
paper refersto overall performance achieved by the firms; that
includes overall service quality (OSQ), service value (SV),
satisfaction (SAT) and customer behavior intentions (CBI).
This feature makes the SPI exclude some important attributes
perceived by customers but irrelevant to the firm's overall
service performance. This paper pays attention to the aspect
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of information utilization as much as possible. To the best
knowledge of the authors, the methodology of this paper is
unique in IPA. The authors believe that the proposed ap-
proach will provide managers and researchers further insights
for the study of IPA.

The rest of the paper is organized as follows. Section Il
briefly reviews the methods of determining the relative impor-
tance of attributesin IPA. Section 11 introduces the proposed
method including the descriptions of the assumptions and
procedures, and the definition of SPI and SIS. Section IV pre-
sents the methodology of the empirical study which includes
the description of the sample, domain of content for service
attributes of the studied company, as well as the empirical
results and their managerial implications. Finally, the discus-
sions and the directions for future research are concluded.

1. LITERATURE REVIEW

Service quality isone of most important drivers of customer
satisfaction and, in turn, has critical impact on the firms' prof-
itability [37, 64]. Firms usually monitor service quality per-
ceived by their customers for raising customer satisfaction
through identifying and improving important attributes with
poor performance. Martilla and James [47] developed IP ma-
trix as shownin Fig. 1.

After Martilla and James, many approaches used to deter-
mine the relative importance of the attributes for managerial
purposes have been appeared in the literature. Abalo et al. [1],
Crompton and Duray [18], Ennew et al. [27], O'Leary and
Adams|[54], Sambonmatsu et al. [65], Sampson [66] and Yavas
and Habib [72] proposed the direct method as the main tech-
nique to measure attribute importance. Danaher [22], Deng
[23], Dolinsky and Caputo [26], Jacoby et al. [42], Matzler et
al. [48, 49], Mittal et al. [52] and Taylor [69] used various
indirect methods to measure the importance of attributes. The
purposes of these papers using indirect methods attempted to
circumvent the problems of direct method [65].

Heeler et al. [39] compared the direct methods including
survey from respondents, conjoint analysis [35] and informa-
tion display board [42]; they concluded that the rankings of
attributes’ importance obtained from these methods could be
very different and that the direct method was the most reliable,

but information display board yielded the greatest face validity.

Neslin [53] compared the performance of direct method and
the analysis of variance and supported the use of analysis of
variance due to it's high predictive ability. Jaccard et al. [41]
compared six methods: direct survey method, open-ended lici-
tation, paired comparison, information display board; conjoint
analysis and regression analysis. They used structural equation
modeling and exploratory factor analysisto examine the conver-
gent validity of these six methods and concluded that strong
evidence for convergence was not apparent in the data. Bacon
[8] compared the efficacies of measuring the relative im-
portance used by direct survey method and obtained from
correlation coefficients or regression coefficients; he found

High importance

Quadrant [
Concentrate Here

Quadrant I
Keep Up the Good Work

Low satisfaction High satisfaction

Quadrant I11
Low Priority

Quadrant IV
Possible Overkill

Low importance

Fig. 1. Importance-performance matrix.

that the direct survey method was better than correlation co-
efficients or regression.

The above review reveals that, for determining the relative
importance of the attributes, two approaches, direct method
which obtains information directly from respondents and indi-
rect methods which obtain information from model estimation,
have been employed in the literature but the efficacy of the
two approaches has not concluded affirmatively. The efficacy
comparison through empirical study might be very difficult
not only because the methodologies used by the two ap-
proaches are unrelated, but also because it would also depend
on the quality of sample and model specification. This paper
attempts to provide an approach that is able to utilize both
information provided by the model which is constructed ac-
cording to the knowledge of marketing theories and information
directly surveyed from respondents to determine the relative
importance measures of service attributes and identify the at-
tributes with poor performance.

1. THE PROPOSED APPROACH

1. Assumptions

The proposed approach is based on the following assump-
tions of which the first three are summarized from the results
of literature review discussed above:

(@) Bothdirect and indirect methods can provide some but not
al of information for determining the relative importance
of the attributes.

(b) Statistical models are useful techniques for the examination
of which attributes should be considered in IPA [53], but
may not estimate the relative importance more precisely
than the direct method [8, 39].

(c) Methodsthat use both direct and indirect information ade-
quately are better than that of using only one source of in-
formation.

(d) The service performance used in the paper, instead of using
service quality (SQ) or satisfaction (SAT) as the perform-
ance in the previous studies of |PA, refers to overall per-
formance achieved by the firms which includes overall
service quality (OSQ), service value (SV), satisfaction
(SAT) and customer behavior intentions (CBI). One be-
lievesthat the profitability isthe most useful measurefor a
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firm’'s performance [37, 64, 75]. However, the profitability
is not only affected by product or service attributes but
also by the other factors, such as “situational influences”
and “monetary constraints’ [2, 28]. Most of the previous
I PA studies used SQ or SAT as the performance measures
intheir paper [1, 23]. However, CBI isdefinitely amedia-
tor variable between firm's action and firm's profitability
[37, 75]. Studies have aso shown that the much unex-
plained variations of modelsusing SV or CBI as dependent

variables and SQ or SAT asindependent variables[19, 45].

In this paper, evidence shows (refers to Fig. 4 below) that
about 30% unexplained variations expressed in R? of the
latent variable CBI |eft in the measurement model implies
that including these four variablesin the service perform-
ance are necessary and adequate. On the basis of these
results, variables SQ, SV, SAT and CBI and their relation-
ships will be included in the service performance model
used by this paper for exposing the firm’'s performance as
thorough as possible.

2. Procedure

Under the four assumptions, this paper proposes an alterna-
tive approach to improve service performance for firms. The
procedure of the proposed method is displayed in Fig. 2 and
illustrated in the following subsections. The first two steps
in Fig. 2 are generaly common in the empirical studies; in
particular, it is more important in a study using formative
variables to develope indexes which this paper will do than
that of reflective variables to develope scae [24, 43]. The
third step is to obtain the necessary data directly from the re-
spondents including the empirical distributions of the attributes
importance measures; invalid data also must be examined and
deleted. After that, the validity of the measurement model of
this paper will be examined using PLS. On the basis of the
results from the previous steps, a service performance model
which postulates the relationship between the attributes and
service performance delivered by service provider is built to
select the relevant attributes hierarchically. The selected at-
tributes will be considered as the relevant attributes to the
service performance perceived by the customers, and will be
employed to construct SPI.

After the relevant attributes are determined by PLS, the
relative importance of these attributes will be calculated using
the data surveyed from the respondents according to the for-
mula of SPI which will be described below. Combining the
relevant attributes and their associated relative importance
measures, SPl and SIS will be constructed and the index va-
lidity will be examined.

3. PLS

Literature has mentioned that some issues will be encoun-
tered when SQ is studied. Theseissuesinclude: (1) the meas-
ures of the relative importance and performance of attributes,
service quality and satisfaction are skewed [3] and dependent,
(2) the multicollinearity problem exists when various attributes

Choose an appropriate population

I

Specify domain of content

Does the measurement
model valid?

Choose attributes relevant to service
performance

l I

Construct SPI using relevant attributes
and thire relative important measures
obtained form the respondents directly

Obtain survey data

I

Delete invalid measures

I

Examine the validity of measurement
model using PLS

@ Make service performance decision

Fig. 2. Index development procedure.

Calculate SIS for each attribute and
rank improvement priorities

are considered in a model together [8], and (3) the model
specification problem may exist in the statistical models [16].

PLSisarobust statistical method having certain advantages:
(1) it does not suffer from indeterminacy problems like other
causal modeling techniques (e.g. covariance anaysistechniques
using structural equation modeling or LISREL), (2) itisanon-
parametric technique and, therefore, does not assume normality
of the data; in fact, the measures of service quality and satis-
faction might be skewed [3], (3) it does not require as large of
sample sizes as other causal modeling techniques, (4) it often
allows researchers to work with more complex models than
other causal modeling techniques, (5) it can be used to estimate
models that use both formative and reflective indicators [17]
and it is more robust to handle the multicollinearity problem
than the other competing models such as structural equations
modeling [16]. Researches suggest that the characteristics of
PLS analysis make it an especially useful tool for index con-
struction [5, 24, 30, 43].

The study employs PLS to verify the validity of measure-
ment model and select the relevant attributes one by one
hierarchically [34] for excluding attributes irrelevant to the
service performance. All relevant attributes which are tested
significantly in hierarchical step will be selected for construct-
ing the SPI. The validity of the developed index will then be
assessed by examining how the index is related to other latent
variables and aso by examining the statistics R and Q° of the
structural model. The Q? statistic, which is a jackknife ana-
logue of R?, represents a measure of how well the observed
values are reconstructed by the model and its parameters
estimates [33, 68]. If Q* > 0, the model has predictive
relevance; conversely, if Q? < 0, the model lacks predictive
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relevance[17].

4. The Nature of Indexes

Index is a valuable manageria tool with many potential
applications. It has a long and rich tradition in economical
research. Examples of indexes used in marketing research
include the American Customer Satisfaction Index (ACSI)
[30], the Swedish customer satisfaction barometer [29]. The
Deutsche Kundenbarometer [51] and the retailer equity index
[5]. A managerial index should be able to assist managersin
making decisions. Therefore, an index should possess at |east
the following appealing properties. (1) the included attributes
should have formative property [24]; (2) the contribution of
attributes to the index should be presented in their coefficients
[11]; (3) anindex should include all relevant attributes; and (4)
the values of a performance index shall fall into an closed
interval.

The above mentioned properties are the necessary conditions
for developing auseful index. McColl-Kennedy and Schneider
[50] asserted that the criteria that a useful index has to meet
were as the following: precision; validity; reliability; predictive
power; coverage; smplicity; diagnostics; and comparability.
These criteria could not be satisfied if the four mentioned
properties were not satisfied. For example, the index would
not be valid if it was not developed from the formative per-
spective, or unable to diagnose the deficiency of service quality
provided by afirm if it did not include al relevant variables.
The other criteria should depend on the correct definition of
the index and the estimation method used to develop it [3, 50].

5. Definition of SPI and SIS

SPI, amanagerial index that can meet the properties above-
mentioned, is define as follows:

1 & im,
SPI:VZ ——*X

j=1 Zlm

1 K
=—=2.7% )
M ; 177
where im = importance score of attributei,

m

= relative importance of attributej,
i=1

x; = performance score of attribute j, which takes an integer
fromltoM;j=1,2, ...,K.

The SPI is normalized by M and is weighted by relative
importance perceived by customersdelivered by afirm. SPI =
1 (100%) means the service provided by a firm matches the

highest level or desired level perceived by its customers [9].
The value of SPI will be between 0 (0%) and 1 (100%); the
greater the value of SPI is, the better the service is perceived
by the customers. Since

a-3y. @
M

X.
The term (1_Vj) can be interpreted as the room for im-

provement of attribute j. Let ARJ.2 be the incremental AR?

when attribute j is added in the model for selecting attributes;
thus, ARJ.2 can beinterpreted astheincremental impact of addi-

tional unit performance of attribute j on the service perform-

X.
ance perceived by the customers. Combining (1_V]) and

ARJ.Z, the service improvement scores (SIS) is defined as the
following:
1

SIs= Z[(l—%)2 +(AR?)?]2 * (AX;)

=1

:Zﬂj (ij) ©)
j=1

X. 1
where 3, = [(L-—1)" +(AR))?,
Ax; = incremental performance of attribute j, j = 1,
2,...,K

The coefficient 5; of Ax in SIS is devised as the distance
X.
fromthe origin to the point ( _VJ' ARJ.Z) inthe first quadrant

of a coordinate system as shown in Fig. 3. In Fig. 3, the
horizontal axis denotes ARJ.2 and the vertical axis denotes

) X
(1_%). The pairs [(1—~ 1 ARF) ] = 1, 2, .., K] will be
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Direction of improvement priority
A

1-(x/M) A

Maximum f influential point

.

1 AR?

Fig. 3. Improvement priority region.

within and on the boundary of the square of area 1, but exclud-
ing two axes. The coefficient of an attribute having maximum
pis J2 which is represented by the point on the northeast
vertex of the square. Each circumference of acircle of radius
lessthan /2 within the squareis an iso-priority curve on which
all attributes have the same coefficient . Thus, according to
thevaluesof 4 (j =1, 2, ..., K), the priority of which service
activities should be improved could be determined.

It is worth to note that SPI and SIS are devised to contain
both direct and indirect information for improving service per-
formance.

IV. THE EMPIRICAL CASE

To illustrate the proposed method, the service quality im-
provement decision of an internationa container shipping com-
pany is studied.

1. The Sample

A total of 320 questionnaires were sent to the employees
who handled shipping affairs of the studied company in 2007.
Totally 219 copies of questionnaires were returned, which in-
cluded 9 copies of incomplete responses. In the end, 210 re-
sponses were analyzed which achieved 65.6% response rate.
Among the 210 responses, 110 came from forwarders and an-
other 100 responses were from shippers. Regarding company’s
total assets, 38% of the respondents are between US$ 0.3-1.5
million, while only 2% have assets exceeding US$ 156 million.

2. Measures

The domain of content for service attributes includes two
dimensions:. the sacrifice and service quality. Measures were
designed to reflect the sacrifice and service quality dimensions
of the studied company.

1. Sacrifice. Sacrifice represents the negative effort offered
by the service provider, which including such non-pecuniary
costs asthetime, effort, and risk that customers have to pay
in a particular purchase. Some measures of sacrifice have
been studied extensively intheliterature[19, 25, 45, 73]. In
this paper, monetary price was assessed by two direct meas-
ures of freight rates for sea or inland transportation. Direct
measures of time and mental (effort) that have to be paid by
customers in shipping process are employed to measure
the nonmonetary cost. These measures which have been
adapted by Cronin et al. [19] are adequately modeled as
formative indicators in the domain of sacrifice. The risk
for customers is measured by the mishandlings and the
damage/loss that arises when the cargo is in the delivery
process. Thus, the measured variables of sacrifice in this
study include six items: ocean freight rate; inland freight
rate; negotiation time cost; mental cost; risk of mishandling;
and risk of damage/loss. The formative property of these
measures has examined by [45]. Since the skewed measure-
ments will affect validity, literature prefers to increase the
use of more categoriesin the scale[4] to remedy the problem.
For example, American customer satisfaction index was
measured using 10-point Likert scale [3]. In this paper, a
nine-point Likert-type response format, ranging from “very
low” to “very high” was used for ng the performance
and the importance of all six items.

2. Service quality. For developing formative measures for

SQ, with reference to the previous studies [13, 46] and
consulting with senior managers of the studied company,
the confirmatory process [36, 59] was determined to be
employed. In addition, the attributes that were considered
in the process were examined in accordance with the criteria
proposed by [43]. After that, the following steps were
implemented subsequently: (1) dividing all businesses into
distinguishable 7 categories including export sales (S1),
export document (S2), export business (S3), import docu-
ment ($4), import business (S5), customer complaint & ser-
vice (S6), and cargo claim settlement (S7); (2) proposing
five constructs from the practical viewpoint of managers:
employee ability (Em), service design ability (Sd), operation
ability (Op), administrative ability (Ad), and equipment sup-
ply ability (Es); and (3) reviewing the activities and the
resources (human and capital) involved in each business
category and selecting the necessary service items that will
affect the five service constructs perceived by customers as
the formative attributes. Finally, 30 service attributes were
assigned by these consultants. Among them, 21 out of the
30 attributes were included in the study of Lu [46]. In
addition, all attributes mentioned by [13] were included
except for two attributes. “freight rates’ and “goodwill”.
“Freight rates’” was characterized as an element of the sac-
rifice construct, and “goodwill” was deleted because it was
usually treated as an effect variable of service quality [63].
A nine-point Likert-type scale was used, ranging from “very
low” to “very high”, to assess the performance and the im-
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portance of service quality attributes.

In the last decade, the validity of the measurements in
the studies of service quality (SQ) or satisfaction (SAT) was
examined by assessing the rel ationships between overall ser-
vice quality (0OSQ), service value (SV), satisfaction (SAT)
and customer behavior intention (CBI) [19, 44, 45] because
these latent variables were the most important factors of ser-
vice effort delivered by service providers. In this study,
except the attributes of sacrifice and service quality, the
measurements of OSQ, SV, SAT and CBI which are re-
quired to examine the model validity will be measured as
follows.

3. Overdl service quality. OSQ has been widely studied [7,
14, 15, 19-21, 45, 57, 58, 60-62, 70] OSQ isthe consumer’s
judgment of an entity’soverall excellence or superiority [73].
Ten questions derived from 10 dimensions of SQ [59] that
were used by Cronin et al. [19] are used as the measurements
of OSQ in this study. A nine-point Likert-type scale,
ranging from “very low” to “very high”, is employed to
assess the measurements of OSQ.

4. Service value. The need for a measure of SV and its po-
tential influence on CBI was first acknowledged by Stokes
[67] and Olshavsky [56]. As pointed out by Bolton and
Drew [12] and [73], SV is a measure of customers overall
evaluation of a service. Two direct measurements of SV
wereincluded in the survey. A nine-point Likert-type scale
ranging from “very low” to “very high” was used.

5. Satisfaction. The service management literature argues that
SAT is the result of a customer’s perception of the value
received [6, 30, 38, 55]. Moreover, its potential influence
on CBI and customer retention has been recognized by
empirical evidence [19, 45]. Three measurements of SAT
was employed for this study, which were the same as the
measurements used by [19]. The scoring format for SAT is
a nine-point Likert-type scale ranging from “strongly dis-
agree’ to “strongly agree”.

6. Customer behaviora intention. Theory suggeststhat increas-
ing customer retention, or decreasing customer defection, is
the major key to the ability of aservice provider to generate
profits [74]. To measure this latent variable, this study
employs three items that were similar to the domains as-
sessed in the first four of the five outcomes suggested by
[74]. Theitems are also similar to those reported and used
throughout the service marketing literature [7, 19, 20]. A
nine-point Likert-type scale, ranging from “very low” to
“very high”, was used.

7. Control Variables. Finaly, each respondent is required to
answer the following questions.

(a) Your company is (1) forwarder or (2) shipper.

(b) Your company is (1) domestic or (2) foreigner.

(c) The capital of your company is (1) under 10 million (2)
10-50 million (3) 50-100 million (4) 100 million -1
billion (5) 1 billion-5 billion (6) over 5 billion

(d) The amount you shipped per month is (1) under 10 TEUs
(2) 10-100 TEUs (3) 100-500 TEUs (4) 500-1000 TEUs

R>=0.443
0*=0316

0.664
(13.845)

0.162

(2.680) R =0.680

0*=0.570

R*=0.690

0*=0.614

Note: PLS standardized estimates are shown on arrows and their
t-values in the parenthesis.

Fig. 4. Thestructural model.

(5) 1000-2000 TEUs (6) over 2000 TEUs.

(e) The amount you shipped per month in the last three
yearshas (1) greatly decreased (2) dightly decreased (3)
remained the same (4) dlightly increased (5) greatly in-
creased.

3. External Validity of Attributes

To verify the external validity of these 36 attributes (6 sacri-
fice and 30 service items), the mean scores and standard errors
of these attributes’ performance and importance measurements
are presented in the second and third column, respectively, in
Table 1. It is apparently that mean scores of the attributes,
except “Risk of damage/lossin process’, areall significant at a
level of 5%.

4. Validity of M easurement Model

Because the measurements of OSQ, SV, SAT and CBI lent
from the extant literatures such as Cronin et al. [19] and Lages
et al. [44] appeared applicable to end-customers rather than
business, the validity of the measurements hasto be examined.
VisualPLS [32] software is employed to examine the validity
of the measurement model for the latent variables OSQ, SSV,
SAT and CBI. After deleting the item, “Compared to what |
had to give up, the overall service of company XXX to satisfy
your wants and needsis’ which causes SV invalidity, the results
of the model using an inner model path weighting scheme[17]
show a substantial R? of 0.69 for SAT and of 0.68 for CBI, a
moderate level of 0.443 for SV; al values of Q? are positive
and larger enough. Besides, all structural paths arefound to be
significantly examined by the bootstrap re-sampling testing
method.

The examination of correlation or internal consistency for the
formative model have been argued as inappropriate and illogi-
cal [10]. Therefore, theonly internal consistency of the reflec-
tive part of the research model is assessed by their composite
reliability [71] and the average variance extracted (AVE) [31].
As shown in Table 2, the first four rows and columns of this
table provide the correlations among the four latent variables
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Table 1. Summary of values of theindexes (SPI).

Attributes Performance, | Importance, Marginal Relative Weighted Distance
{1} {2} impact, importance, Performance, Coefficient
AR? % %*{13/9
. 6.319 7.980 .001 irr.t irr. na’
Ocean freight rate (1.653) (1.326)
. 6.280 7514 .001 irr. irr. n.a
Inland freight rate (1.438) (1.731)
Timing cost 5314 7.080 .01 irr. irr. n.a
(1.987) (1.726)
5219 6.919 .006 irr. irr. n.a
Mental cost (2.028) (1.731)
. . . 4.042 7.490 .002 irr. irr. n.a
Risk of mishandling (2.150) (1.912)
4
Risk of damage/lossin process ( 24 ';34 (Zgg% delete delete delete na
. 3.642 7.957 342 3.8909 3.304 373
Professional knowledge (1132) (1.211) (95.8)2 [8°
Problem-solving capability 7.542 8.009 .315* 3.9074 3.274 .354
(1.241) (1.136) (94.2) [10]
Active cusiomer care 7.223 7.733 279* 3.7728 3.027 341
(1.553) (1.269) (93.4) [11]
Courtesy and patience 7.300 7.833 .319* 3.8216 3.10 .370
(1.362) (1.180) (93.2) [9]
Prompt settlement of customer 6.961 7.880 .215* 3.8445 2974 312
complaint (1.680) (1.323) (88.3) [18.5]
Communication/interaction with 7.247 7.823 .389* 3.8167 3.073 435
customers (1.381) (1.234) (92.6) [3]
Availability of cargo space 6.719 7.838 19* 3.824 2.855 .316
(1.474) (1.268) (85.7) [15]
Frequency of ssiling 6.685 7.566 .195* 3.6913 2741 322
(1.456) (1.293) (88.3) [12]
Service coverage of ports 6.742 7.438 .16* 3.6289 2.718 .297
(1.477) (1.400) (90.6) [21.5]
Onv-time cargo loading 6.985 7.828 .347* 3.8191 2.964 412
(1.346) (.193) (89.2) [5]

. 6.909 7.857 .351* 3.8333 2.942 420
Punctuality of schedule (1.426) (1173) (87.9) (4]
Warehouse aperation 6.547 7.609 J2* 3.7123 2.700 .297

(1.576) (1.294) (86.0) [21.5]
Convenience of Consolidation service| (2;12) (12(7)‘11) 008 - - na
Convenience of booking procedure 7.157 7.304 .388* 3.5635 2.834 438

(1.205) (1.726) (98.0) [2]
Convenience of cargo pick-up and 7.004 7.723 A72* 3.7679 2932 .280
delivery (1.380) (1.237) (90.7) [25]
Intermodal service 5.628 7.633 .028 irr. irr. n.a

(2.631) (1.356)

*
Free time of delivery and redelivery (iggg) (1:21812) 194 34542 (29203 [?i{1325]
) 5.052 7.414 .042%* 3.6171 2.030 440

Prompt settlement of cargo claim (1.748) (1.650) (68.1) [1]
Convenience of business location 6.452 7.257 .276* 3.5406 2.538 .395

(1.160) (1.603) (88.9) [6]
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Table 1. (Continued)

Attributes Performance, | Importance, Marginal Relative Weighted Distance
{13 {2} impact, importance, Performance, Coefficient
AR % %*{13/9
Flexible pricing 6.109 7.690 .192* 3.7518 2.547 374
(1.864) (1.435) (79.4) [7]
L ow record of damage and loss 5.990 7.561 .015 irr. irr. n.a
2.304) 1.527)
- 6.204 7.214 .055** 3.5196 2.426 315
EDI capability (1522) (L773) (86.0) [17]
Cargo tracing ability 6.947 7.614 .223* 3.7147 2.867 .319
(1.274) (1.393) (91.2) [13]
Acauracy in documentation 6.909 7.690 .215* 3.7518 2.88 .316
(1.469) (1.364) (89.8) [15]
o . 6.423 6.847 .135* 3.3405 2.384 .316
Reliahility of advertised schedules (1612) (1.789) (93.8) [15]
Ecuipment in good condition 7.671 7.471 .109* 3.645 2.702 .280
(1.239) (1.441) (89.3) [25]
Availability of container 7.133 7.400 .189* 3.6103 2.861 .280
(1.406) (1.468) (96.4) [25]
Containersin good condition 6.966 7.685 .196* 3.749 2.902 .299
(1.325) (1.321) (90.6) [20]
Special equipment availability 6.595 7.719 .045** 3.766 2.760 .270
(1.665) (1.283) (85.4) [27]
Ship with good capacity 6.733 7.471 .15* 3.645 2.726 .293
(1.333) (1.589) (90.2) [23]
Sum of importance scores of relevant 204.96 100(%) 75.67(%)
indicators

Note: * p-value < 0.01; ** p-value< 0.05. * Irr. = irrelevant. 2 (in column 6) The valuein the parenthesis of this columnistheratio {1} {2} of
the attribute. 3 (in column 7) Thevaluein the square bracket of this column istheimprovement priority.  Thisattributeisinsignificant at level

of 5%. ®n.a. = not available.

Table 2. Correlationsamong latent variableswith AVE in diagonal and composite reliability.

Overall Service Service value Satisfaction Customer Behavior
Quality Intentions

Overall Service Quality 0.676
Service value 0.664 1.000*
Satisfaction 0.746 0.769 0.917
Customer Behavior Intentions 0.686 0.707 0.815 0.878
Composite reliability 0.954 1.000* 0.971 0.956
Cronbach alpha 0.945 na** 0.955 0.930

Note: * 1.000 points out the fact that only one measured variable in the SV; ** n.a. = not available.

with AVE in diagonals. Thediscriminant validity of these latent
variables is verified because all AVE measures are greater
than the squares of correlations. The last two rows of Table 2
provide the measures of composite reliability and Cronbach
alphaof thefour latent variables. Therdiability of OSQ, SAT
and CBI isalso verified because all composite reliability meas-
ures exceed 0.95 and all values of Cronbach alphas exceed
0.9. The composite reliability of SV is equal to 1.00 because
only one measured variable is contained in it; henceforth, its

Cronbach aphais not available. In summary, all statisticsin
Fig. 3 and Table 2 indicate that the model is fitted well.

5. Selecting Relevant Attributes

The selection of relevant attributes to the service perform-
ance is conducted one by one hierarchically. Two consecutive
stepsareinvolved intheanaysis. First, the PLS processisap-
plied to the model with the five control variables contained in
the service effort and control variables. Second, except five
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X1 0.089

X 20.008

X3 0133 Service Effort

and

-0.046
X4 >\ Control Variables

X5 -0.014

gpy 1005
(AR*=0.548);
0*=0435
(AQ* =0.998)

Fig. 5. Model validity of service performance index.

control variables, an attribute is added to “service effort and
control variable”, and the incremental R? (AR?) of latent vari-
able “service performance” which includes all variables and
their relationships used to measure the service performance of
the studied company is evaluated (see Fig. 5). A statistically
significant AR? in the second step indicates that the attribute s
relevant to the performance delivered by the studied company
and AR? would be interpreted as the marginal impact of this
attribute on the latent variable “service performance’. Then,
the attribute would be remained in the index; otherwise, it
would be deleted from the index. The fourth column of Table
1 shows the marginal impacts AR? of all attributes obtained
from the hierarchical analysis. In the process of hierarchical
analysis, as shown in Table 1, all attributes of the sacrifice are
examined to be irrelevant; another three attributers of service
quality (including convenience of consolidation service, inter-
modal service, and low record of damage and loss) are also
found to be irrelevant. Finally, 27 attributes are selected to
construct the SPI for the company shown in Table 1.

The relative importance of each relevant attribute (expressed
in percentage) is calculated and shown in the fifth column of
Table 1. The sum of relative importance of all relevant attrib-
utes is 100%, which is the maximum value of the SPI and can
be interpreted as the desire service of the customers [9]. The
weighted performance of each relevant attribute is shown in
the sixth column of Table 1. In our case, the value of the com-
pany’s SPI is 75.67%, which is the sum of the weighted
performance of each relevant indicator shown at the end of the
sixth column of Table 1. Thisfigureindicatesthat the level of
service performance perceived by the customers of this com-
pany is about 75% of the customers desire[9]. Thetwo worst
ratios of performance to importance of attributes are “ Prompt
settlement of cargo claim” and “Flexible pricing”, whose rela
tive performances are 68.1% and 79.4%, respectively.

6. Index Validity

According to Diamantopoul os and Winklhofer [24], the ex-
ternal validity of an index should be further assessed by ex-
amining how the index relates to another variables. Thus, the
correlation coefficients of SPI and the latent variables of OSQ,
SV, SAT and CBI are calculated, and they were 0.73, 0.623,
0.693 and 0.674, respectively. These values are great enough
to verify the external validity of the index. The SPI was fur-

0.680
(11.441)

R>=0.463
0*=0.353

1.000
SP >
0.200 @
(3.200) R*=0.697
0°=0.58

Note: the values in parentheses are the t-values estimated by
boostrapping method.

Fig. 6. Thereduced structural model with SPI.

ther assessed using the PL S approach with AR? and AQ?. Note
that all OSQ, SV, SAT and CBI and their relationships are
included in Fig. 5. The path coefficients between OSQ, SV,
SAT and CBI which are ailmost identical to the valuesin Fig. 4
are not shown in the figure for the sake of simple presentation.
Theresults shown in Fig. 5 indicate that the model fits the data
well because AR? of the SPI was 0.548, which is much larger
than those AR? derived from every single attribute shown in
Table 1.

Note that Q% which was used for measuring the predictive
power of a PLS model [17], showed a great increase from
-0.563 to 0.435 and having AQ? was 0.998. In addition, the
path estimates between the SPI and “ service effort and control
variables’ is 1.005, which is much larger than its residual.
Finally, the loading between the service effort and control
variables and latent variable “service” was 0.759; and the
loadings between “service” and OSQ, SV, SAT, and CBI were
0.889, 0.828, 0.933, and 0.911, respectively. The magnitudes
of those loadings are all much larger than those of their
residuals. All these evidences strongly supported the validity
of the developed SPI. It is also found that the five control
variables and latent variables OSQ and SV are insignificantly
when the index isincluded in the model. The reduced model
after deleting OSQ and SV is shown in Fig. 6 which implies
that for the purpose of predicting CBI, the SPI could take the
places of OSQ and SV. Thisresult indicates the validity of the
SPI again.

7. Ranking Improvement Priorities

The values in the square brackets in the last column of
Table 1 are the improvement priorities of the 27 relevant
attributes. Ties in the attributes are handled by averaging the
priorities that would have been assigned to the tied attributes
and assigning this average to each of them. According to the
priorities, one can find that the attributes should be improved
inthefirst six priorities are: prompt settlement of cargo claim,
convenience of booking procedure, communication/interaction
with customers, punctuality of schedule, on-time cargo loading,
and convenience of business location.

8. Managerial Implications

X.
Figure 7 is the scatter plot of pairs (1- V] ARJ.Z) of the 27
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Note: the square brackets are the improvement priorities of the
points near them.

X
Fig. 7. Thescatter plot of pairs (l—v,ARf).

service attributes. The values in square brackets are the im-
provement priorities of the points near them. From the infor-
mation displayed in Fig. 7 and Table 1, some valuable cuesfor
service improvement to the studied company are discovered
and discussed as follows:

(1) The six points corresponding to the attributes within the
first six improvement priorities (as pointed out in section
4.7) are the farthest points from the origin, as shown in
Fig. 7. Fiveof these six attributes belong to the construct
of operation ability of the studied company; thisimplies
that the operation ability of the company perceived by
the customers should be considered to improve in the
first priority.

(2) Thefirst 11 improvement priorities of attributes (as shown
in Table 1) are fallen into two constructs: operation abil-
ity and employee'sability. Thefact that 11 attributesthat
are perceived by the customers as the lowest scores of
SIS concentrate in these two constructs implies that the
service performance provided by the employees at the
front line need to be raised for improving the service
performance of the company. A training program for
enhancing their concepts and technologies on customer
relationship management may be a suitable scheme to be
adopted by the company.

(3) The attributes ranked in the least three priorities belong
to the construct of equipment supply ability. Thisfactim-
plies that the equipment of the company has well enough
and there is no need to place huge investment on purchas-
ing equipment in the near future.

V. CONCLUSIONS

1. Discussion

Under the four assumptions, the SPI isdevised in away that
the attributes included in SPI are determined by a service
performance model which is built according to the knowledge
of marketing theories and the relative importance of the rele-
vant attributes determined by the data directly surveyed from
respondents. A service improvement score (SIS) is also de-
vised for ranking theimprovement prioritiesfor the attributes
included in SPI. For illustrating the proposed approach, the
service performance improvement of an international con-
tainer shipping company isstudied. On the basis of the belief
that both direct and indirect sourceswill contain some but not
all valuable information to the service performance, this paper
emphasizes on the utilization of information as broad as pos-
sible. The PLS analysisis employed for model examination
and attribute selection. Development of SPI and SIS makes
the implementation of service performance improvement easier
than the previous methods in two aspects: (1) SPI provides a
numerical descriptive measure for the service performance
rather than a visual judgment on an IP matrix, and (2) SIS can
assess the improvement priorities for each attributes explicitly
which isaso a property that Abalo et al. (2007) pursued.

The hierarchical PLS procedure gives the managers an
opportunity to grasp at al relevant attributes for managerial
control propose. Comparing the previous studies conducted
by Arnett et al. [5] and Helm [40], they only included a small
numbers of attributes or factorsin their indexes. For example,
the RE index developed by [5] comprised only five out of 18
factors to avoid the high correlation between indicators. The
current study attempts to include more service attributes into
SPI which would provide a practical tool for the managerial
application because managers would hardly concentrate on a
few attributes and ignore some deleted attributes with great
importance scores when they monitor the performance of their
services delivered to the customers.

On the contrary, instead of using service quality (SQ) or
satisfaction (SAT) as the performance in IPA, the service
performance model of this paper includes overall service qual-
ity (0OSQ), service value (SV), satisfaction (SAT) and customer
behavior intentions (CBI) to alow the service performance
model excluding some importance attributes perceived by
customers but irrelevant to the firm's service performance.
For example, the ocean freight rate which is undoubtedly an
important factor recognized by customers of the container
shipping industry and its importance score is 7.98 ranking the
second highest score among those 36 attributes; but it is
excluded in the SPI duetoitsrelative small standard deviation
(1.326). The current proposed method provides the research-
ers and managers an alternative approach to analyze service
quality instead of choosing methods from the extant literatures.
The authors believe the proposed approach will provide
further insights for the study of IPA.

2. Limitation and Future Research
Although this research is conducted in the context of a
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single company, the proposed method could benefit from addi-
tional tests using other marketing setting or other shipping
companies or industries. Studies using the SPI and SIS to
investigate complex issues would provide further validation
of the indexes. For example, linking SPI and SIS to other
marketing variables such as actual repurchase behavior, or
comparing SPI and SIS of competitors are possible directions
for the future study. In addition, an aternative way to develope
SIS is by giving weights to the relative importance and the
marginal impact of the coefficients of indicators in SIS; that
might reflect more of the service characteristics for a specific
company. Besides, although the R? and Q? of both SPI and
SAT were significant for CBI, alot of exploratory power and
predictive relevance gaps exist between SPI, SAT and CBI;
that also requires further improvement.
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