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An Empirical Sudy on Evaluation Model of Port Service Quality
: Based upon SERVPERF

Chang Jae Gon

University of Antwerp

Institute of Transport and Maritime Management Antwerp

Abstract

Due to increasing cargo traffic by sea transpanatshipping companies have focused
on large container vessels and “Hub & Spoke” sipator economy of scale. Thus,
ports have struggled to concentrate on port dewadop, port marketing, hinterland
development, incentive policy, etc. However, ihecessary for ports to be aware of port

service quality to take competitive advantage fant pompetition.

The purpose of this study is to suggest evaluatiodel of port service quality and find
out causality of port service quality which affemtstomer satisfaction and customer
loyalty. In this paper, we examined the impact oftpservice quality on customer
satisfaction and customer loyalty based on sugdestaluation model. From 137
acceptable data from questionnaire survey respohgeshipping companies calling to
ports in Korea, we conduct factor analysis and cdaral Equation Modeling (SEM)
using SPSS 15.0 and AMOS 7.0.

We establish 8 hypotheses based on SERVPERF ir eodéest correlation of 5

dimensions of port service, port service qualitystomer satisfaction, and customer
loyalty. From the result of the hypothesis testiwg, accept 6 hypotheses out of 8 with
high Significance level and reject 2 hypothesegpfsingly, the result shows that

customer satisfaction and port service quality dbaifect customer loyalty in spite of



high effect of port service on customer satisfactidherefore, it is reasonable to
suppose that other factors (port charge, port imcatinterland, etc.) instead of port

service quality are highly considered when shipgiogpanies choose ports.

On the other hand, the result of direct, indirectofal effects analysis shows that all
five port service dimensions have high indireceetff on customer loyalty via port

service quality and customer satisfaction.

For additional analysis, Importance-Performance lysis (IPA) approach is used for
strategy of port service. The result of IPA indesathat port's performance of a contract,
port workers’ skill, constant efforts for port démgment, etc., have high importance
and low satisfaction. On the contrary, CIQ procdsd] performance, prompt cargo
handling through check gate, notice about porasita, etc., have high satisfaction and

low importance.

This research provides deep view of port servicarnslyzing effects of port service on
port service quality, customer satisfaction, andt@omer loyalty. Besides, IPA shows
gaps between perceived service satisfaction andriaopce in order to help ports or

port authorities to establish reasonable strategies

Key Words: Port service quality, Customer Satisfet Customer Loyalty, SERVPERF,
Structural Equation Modeling (SEM), Importance-Barfance Analysis (IPA)
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1. Introduction

1.1. Background and purpose of study

The effect of globalization has integrated worldmamy. Due to the world economic
cooperation and development, international tradsvédxen nations or continents has
been rapidly increased. In particular, each natias attempted to have competitive
advantage through regional economic integratiorhsas ASEAN (Association of
Southeast Asian Nations), APEC (Asia-Pacific Ecolmo@ooperation), NAFTA (North
American Free Trade Agreement), and EU (EuropeaorinFurthermore, the issues
of trade liberalization, economic cooperation, aledegulation are currently discussed
through negotiation of FTA (Free Trade Agreementid aWwTO (World Trade
Organization).

Table 1.1. Top 10 container service operators

Rank Cartier 2004 2005 2006
TEU(a) Ship(b) TEU Ship TEU Ship
1 | AP Moller Group 900,509 346| 1,523,347 570/ 1,630,693 533
2 | MSC 618,025 237 736,301 268 977,417, 312
3 | CMACGM 373,191 178 424,494 188 624,709 253
4 | Evergreen Group 437,618 151 470,234 155 542,898 166
5 | Hapag-Lloyd 186,610 48 221,763 57 446,825 135
6 | COSCO 253,001 125 308,223 123 389,738 126
7 | CSCL 236,079 106 317,541 111 375,904 120
8 | APL 295,321 91 326,291 106 347,395 108
9 Hanjin 284,71( 75 291,207 75 334,444 81
10 | NYK 265,192 96 292,304 110 313,629 115
Total 3,850,262 1,453 4,911,705 1,763] 5,983,652 1,949

Source: Containerization International Year Bool2&007
(@) TEU in service
(b) Vessels in service

The regional economic cooperation as well as ecamdavelopment, based on advance



in information accessibility, caused the significancrease of international trade
volume by sea transportation. According to IMF €hmiational Monetary Fund), the
growth rate of world economy in 2006 was 5.0% afrewth of 4.4% in 2005.

On the other hands, total cargo traffic on the dancreased by 6.5% on average 2000
to 2006 (ISL, 2007), which is mostly handled by s@asportation. From the result of
traffic increase, shipping companies have focusednot only M&A and strategic
alliance but also technology development of vesgekd and size for economy of scale.
In terms of economy of scale, large ship serviceain routes is the appropriate way to
reduce transport cost by decreasing frequency df qalling. That is why shipping
companies need to allocate enough vessel capacit&A or global alliance. Table
1.1 summarizes that, in 2006, the 10 biggest shgppompanies handled 5.98 million
TEU (65.3%). In addition, the 20 biggest shippilngnpanies handled 8.12 million TEU
(87.3%).

Table 1.2. Total cargo traffic of the fastest growing ports (2005-2006)

Port oS Total traffic in mill t % change over
2005 2006 previous year
Saigon New Port Vietnam 14.6 20.0 37.3
Paranagua Brazil 24.9 32.6 31.0
Guangzhou China 241.7 302.8 25.3
Qinhuangdao China 167.5 204.9 22.4
Qingdao China 184.3 224.2 21.6
Shanghai China 443.0 537.0 21.2
Philadelphia us 42.0 50.6 20.4
Bremen/Bremerhaven  Germany 54.2 64.6 19.1
Dubai Ports UAE 92.5 110.0 18.9
Nhava Sheva India 37.8 44.8 18.7

Source: 2007, Shipping Statistics and Market Review Institute of Shipping Economics and
Logistics, Vol. 51, No. 12, p. 3 (www.isl.org)

Particularly, due to global trade of Asia-Europel &sia-America increased by China
Effect, Chinese mainland ports (Shanghai, Shenz@emgdao, Ningbo, Guangzhou,
etc.), have been grown rapidly. Furthermore, ssarae ports developed recently with a



good advantage of vessel calling and great econguoiential took part in a

competition, the competition in certain regions hasn more accelerated.

Above table 1.2 shows the fastest growing ports 2005-2006. Due to “Hub &

Spokes” strategy, shipping companies input vergdacontainer ships to main routes
and uses feeder network to nearby ports. Thuscpaonpetition for a hub port appears to
be stiff in a region. Accordingly, it is necessdoy ports to be aware of the needs for
port service and struggle for competitive advantagdocusing on port development,

port marketing, hinterland development, incentieéqy, etc.

The purpose of this study is to suggest evaluatiodel of port service quality and find
the impact of port service quality on customersfatition and customer loyalty. Many
attempts based on SERVQUAL have been made in twd®raluate port service quality.
On the other hand evaluation using Structural EgnaModeling (SEM) based on

SERVPERF gives a good account of a structural madekhipping companies’

satisfaction and loyalty without the conceptual ifation of the expectation. In this
paper, we are going to examine the proposed maudkfiad port service items to meet
customers’ demand. We perform questionnaire suoveshipping companies in order to
approach current port service situation from tlewof service users. For reliability and
validity of the research model, we separate facp@ixeived by shipping companies,

and examine the model with SEM.

1.2. Sudy structure

This study consists of 6 chapters. In chapter 1,mesntion study background, the
purpose of this study, summarized outline of cotstezind introduction of methodology
used for analysis. In chapter 2, through literatesgew, we define port service quality,
customer satisfaction, customer loyalty. In chaftesperational definitions of variables
are given and 8 hypotheses of the model are es@aliwith conceptual framework. In
addition, we confirm the application possibility thie concepts from previous studies.
Chapter 4 is the empirical study: sampling desighability and validity test, structural

equation modeling, and hypothesis test. Besidesctliindirect and total effect analysis



is examined for effects between factors. In ordezdtimate importance and satisfaction

of each service attribute, additional analysisoisduicted in chapter 5 using Importance-

Performance Analysis (IPA). Finally, in chaptervde summarize the research results

and mention the limitation of this study and sugiges for future research. Figure 1.1

shows the structure of this research.

Figure 1.1. The structure of research
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hypotheses of the suggested model. For the resedrsbcial science and behavior
science, this analysis has been widely used diig &nlvantage of analysis composed of
factor analysis and regression analysis (Bae, B2B07). Factor analysis is statistical
method which makes new summated scale after exigadactors by common

characteristics based on correlation between asalRegression analysis is used to
expect future throughput, experiment results, @oaisition by calculating dependent
variables by independent variables. Simple regpassind multiple regressions are
included in regression analysis. In general, SEMalso known as “analysis of

covariance structure” or “causal modeling” (Arbugk2006).

SEM is developed to analyze a model with holistid aystematic view (Kim, G. S.,

2005). The SEM model consists of measurement mauhel structural model.

Measurement model reflects characteristic of faatwalysis. Structural model reflects
characteristic of regression analysis or path amly

Figure 1.2. Sructure of Sructural Equation M odeling
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Source: Kim, G. S., 2005, Analysis Structural EguaModeling, SPSS Academy, p. 399

From figure 1.2, SEM has measurement models coadebly structural model.

Measurement model is designed by observed variéblag, latent variables (F), error



variables (E), and residual variable (D). Strudtun@del connects the measurements
(latent variables). Through factor analysis of indata (x, y), the latent variables and

path coefficients are calculated.

Another characteristic of SEM is error and residwaiables. Particularly it overcomes
disadvantage of regression analysis which ignoresr ef measurement variables.
Therefore, SEM is now widely applied for socialesgie and behavior science. For the
analysis of SEM, LISREL, CALIS, EQS5, LISCOMP, SHPA M-plus, and AMOS
are used (Bae, B. R., 2007). However, we use AMA@&lfysis of Moment Structure)
developed by Arbuckle (1999ue to the advantage of easy use.

For additional analysis, Importance-Performancelysis: (IPA) is performed in chapter
5. IPA is the method which helps to find strategl®s evaluating attributes of
importance and performance on scatter plot. Frombates plotted on a two
dimensional matrix (importance and performancedeaechers or managers are easily
find strategies by analyzing the position of eatthlaite. In this study, we use IPA for
additional analysis based on reliability and vajidest performed chapter 4. Detailed
information of IPA will be explained in chapter 5.

1 Professor, Department of Psychology, Temple University, Philadelphia
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2. Literature Review

The purpose of this chapter is to review previowslies on service quality, customer
satisfaction, and customer loyalty. Besides, we alsamine previous studies on port
competition for port service and port service gyaBased on literature review, we will

be able to establish hypotheses for the analygis®tudy.

2.1. Service quality

2.1.1. Concepts of service quality and characteristics

In spite of a great deal of weight on importanceaifvice in modern society, academic
approaches to service have just started in the’4.9D0ie to the late awareness and
characteristics of service, academic achievememts been attempted and recognized
in the 1980’s by Gimoroos, Parasurman, and Zeithaml, etc. Besides, tadutne
increasing attention to service quality for addedug and benefit, companies and
researchers have recently focused on importanceenfice quality in earnest. In
addition, recent business researches show thatetdrop of service among companies
IS more important than non-service components. &slhe service marketing in the
field of marketing is getting popular in terms offerentiation of competition between

service providers and product providers (Roh, Harfsl Lee, C. Y., 1996).

In contrast to production of goods, service is stangible and invisible that it is
difficult to be defined and measured. Parasuranigithaml, and Berry (1985)
mentioned that it is more difficult for the consume measure service quality than
product quality, and Roh, H. S. and Lee, C. Y. @)98lso demonstrated that service

quality cannot be defined and estimated as eapyoasict quality.

Lewis and Booms (1983) mentioned that service ualia measure of match between
delivered service level and customer expectatiBasasurman, Zeithml & Berry, 1985).
After that, Parasurman, Zeithml and Berry (1988findel service quality as a

consumer’s judgment or attribute about the oveeatiellence of service provider’s



performance. They also emphasized that perceivediceequality is determined by a
comparison between perceived service and expeetwits. Likewise, the conceptual
approach was considered with not only the restiltservice but also process of service.
Parasurman, Zeithml and Berry (1985) mentioned ihgtortance of interaction
between service providers and customers needs teigogficantly considered for

service evaluation.

Table2.1. Thesummary of the former studies on service quality

Researcher Content

Oliver (1980) A model proposed to expresses exfpientaffect and disconfirmatio

—

effect for consequences of satisfaction decisions

Churchill & Suprenant | The efficiency of using only performance percemitm measure servide
(1982) quality

Lewis & Booms (1983)| Focused on meeting customers’ needs and requirspaerd how well the

service delivered meets customers’ expectations

Gronoroos (1982) service quality is the result of eatibn between technical quality apd

functional quality

Gronoroos (1984) Perceived quality of service qual#grvice is dependent on the
comparison of expected service, and thus the owooira comparativg

process

Parasurman, Zeithml & Customers’ perceptions of overall service qualégpehd on the differende

Berry (1985, 1988) between the actual performance and their expentatio

Zeithaml (1988) Service quality refers to a constsngidgment or attribute about the

overall excellence of service provider’s performanc

Bolton & Drew (1991)
Woodruff, Cadotte & | An additional support for performance-only measwfeservice quality
Jenkins (1983)

Bolton & Drew (1991a) Performance ratings strongly affect the measurseofice quality, while
the effects of disconfirmation(SERVQUAL) are getigransignificant
and transient

Source: modified based on former literature, andLil.2007, Measuring Service Quality in
Hotel Restaurants - A Study of Restaurants' PatmrShina, for master degree, Chungwoon
University, pp. 16"

According to Génoroos (1982), service quality is the results ohleation between

technical quality and functional quality. In semviproviding activity, functional quality

8



is more important than technical quality. Techniqaklity is the results of “What”
which consumers can get, on the other hand, fumaitiquality is the process of “How”

which consumers can experience or access.

Oliver (1980, 1981) insisted that service qualgyevaluated by comparison between
expectation and performance. Performance suppatsfaction increase as the
performance/expectation ratio increase. Likewisensamers have expectation of
something provided, and estimate service qualitgrgberformance which they are

provided.

When numerous studies for service have been atéeinhte characteristic of service is
also studied by several researchers. Although ogtéoe divergent on characteristic of
service, it can be generally categorized by objectjuality and perceived quality.
Several researchers (Swan & Combs, 1976, Holbro@o&man, 1985, Zeithml, 1987)
emphasized the difference between perceived quality objective quality. However,
many studies preferred perceived quality rathemn tbajective quality. Especially,
Parasurman, Zeithml and Berry (1988) compared Sedsions (tangibles, reliability,
assurance, empathy, responsiveness) as perceivality.qurhe classification by

characteristic is as following table 2.2.

Table 2.2. Classification by characteristic of service

Researcher Service Quality

Objective quality Perceived quality
Swan & Combs (1976) Instrumental performance  Exgivesperformance
Grénoroos(1982) Technical quality Functional quality
Lethinen, U. & Lethinen, J. R. (1982) Physical dpyal Interactive quality
Holbrook & Corfman (1985) Mechanistic quality Hunmgtit quality
Parasurman, Zeithml & Berry (1985) | Outcome quality Process quality
Groénoroos (1984)

According to Swan and Combs (1976), service quatitproduction performance has

instrument performance and expressive performamestrument performance for



service quality is technical dimension as the texdinresults of service process.
Expressive performance for service quality is psjmgical level resulted by contact
between customers and companies. As mentionethoBryos (1982) divided service
quality into technical quality and function qualifihe technical quality is the concept
of “What”. The functional quality is the concept ‘tdow” to estimate service quality.

Technical quality is what customers get, and fumal is the delivery of how service
providers perform service to customersq@roos, 1982). SERVQUAL and Gap model
are based on the concept of service expectationsandce performance which was
suggested by Gnoroos. Holbrook & Corfman (1985) suggested medtmnquality as

objective characteristic and humanistic qualitysabjective reaction. Lethinen, U. and
Lethinen, J. R. (1982) introduced physical qualitfgeractive quality, and corporate
quality. Physical quality is about physical chaesistics of service and corporate
quality is about impression or profile of compahyteractive quality is about quality
resulted by the relationship between consumerseanmployees. Parasurman, Zeithml
and Berry (1985) focused on process quality, anuhrsg¢e process quality to 10

dimensions.

2.1.2. Measurement of service quality

For strategies for service differentiation, companneed to meet customers’ expected
service level or provide better service (Roh, H.a8d Lee, C. Y., 1996). Thus, the
necessity of measurement for service evaluatistressed, and academic approaches

for service quality have been made since 1970’s.

Especially, experimental service measurementsdorice quality called SERVQUAL
and gap model was devised by Parasurman, ZeithtnBarry (1985). They proved that
there are 10 measurement criteria of SERVQUAL wldah be universally applied to

service industries. The measurement consists dfri®nsions as table 2.3.

SERVQUAL suggested by Parasurman, Zeithml & Bert®86) give important

meaning to service research based on measurenitentacHowever, due to disputation

10



of criteria redundancy, SERVQUAL including 5 dimemsl scales with 33 items was
proposed after assurance and empathy was modifyedten-to-total correlations

analysis and factor analysis (Parasurman, ZeithiBe&y, 1988).

Table 2.3. 10 dimensions of SERVQUAL (1985)

Dimension Definition
Tangibles Appea_lrance of physical facilities, equipment, per&b, and communicatioh
materials
Reliability Ability to perform the promised servicdependably and accurately
Responsiveness Willingness to help customers and provide promptise
Competence Possession of the required skills andlkdge to perform the service
Courtesy Politeness, respect, consideration aaddliness of contact personnel
Credibility Trustworthiness, believability, honestiithe service provider
Security Freedom from danger, risk or doubt
Access Approachability and ease of contact
... | Keeping customers informed in language they carerstand and listening fo
Communication them
Understanding Making the effort to know customers and their needs
the customer

Source: Zeithaml, V. A., Parasuraman, A. and Bedrryl.., 1985, Problems and Strategies in
Service Marketing, In: Journal of Marketing, Vo8,54p. 33-46

Table 2.4. 5 dimensions of SERVQUAL (1988)

Dimension Dimension Definition

The appearance of physical facilities, equipmentsgnnel,

Tangibles Tangibles and communication materials

The ability to perform the promised service depéhdand

Re'lablllty Re“ab”lty accurately

Responsiveness Responsiveneg-she.W'”mgness‘ of_the employees to help custonemg
provide prompt service

Competence

Courtesy

Communication | Assurance The knowledge and courtesy of employees and thditydo

convey trust and confidence
Credibility y

Security

Access

Empathy The provision of caring, individualizedeation to customers

Understanding

Source: Parasuraman, A., Zeithaml, V. A. and Bdtnyl,.., 1988, SERVQUAL: A Multiple-item
Scale for Measuring Consumer Perceptions of SeQigality, In: Journal of Retailing, Vol. 64,
No. 1, pp. 12-40

Based upon previous studies on service qualityori@oos, 1982), Parasuraman,
Zeithaml, and Berry (1985) introduced gap modelsienvice quality measurement. The

characteristic of the model is that it considerthbgide of marketer and consumer to

11



estimate service quality in detail. Service quatign be determined by gap between
expected service and perceived (Gap 5). In addititarketer need to improve service
quality by analyzing the other gaps: expected servperceived service, service
delivery, service quality specifications, exterm@mmunications to customers, and
expected service and management perceptions obroastexpectations (Gap 1),

management perceptions of customer expectationssandce quality specifications

(Gap 2), service quality specifications and serdekvery (Gap 3), service delivery and
external communications to customers (Gap 4). Eigud shows the service quality

Gap model describing gaps of each component.

Figure 2.1. Conceptual Gap modd of service quality

CONSUMER

Word of Mouth

L Personal Needs Past Experience
Communications p

W

Expected Service [€

N N

Perceived Service [€
A

MARKETER
Service Delivery GAP 4 External
(including pre- < > Communications
and post-contacts) to Consumers
F Y Iy A
GAP1 GAP 3w

Translation of
Perceptions into
Service Quality
Specifications

A~ N
GAP2
\ 4

Management
— Perceptions of
Consumer Expectations

Source: Parasuraman, A., Zeithaml, V. A. and Bdury,., 1985, A Conceptual Model of Service
Quality and Its Implications for Future Researa, Journal of Marketing, Vol. 49, p.44

However, Hopkins, etc al. (1993) found great digpaof five gaps of SERVQUAL
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proposed by Parasuraman, A., Zeithaml, V. A. andryB€1985), after testing the
difference of perceptions from shippers and casrieJ.S. Carman (1990) also applied
SERVQUAL to four service industries (business st¢haacement center, tire store,
dental school patient clinic, and acute care hahpiand found that all the results were
not same although construct of SERVQUAL was stalblé firm. In addition, focusing
on ten service industries in Korea (hospital, hotéépartment store, regional
administration office, airlines, amusement parkepgmr service company, fast-food
restaurant, bank, and service company of educatiok delivery), attempts to measure
and compare components were made by Yi, Y. J., KinY, and Kim, J. I. (1996). The
results of this study also show that each indusasydifference of importance.

Since SERVQUAL was devised, many modified modetsskrvice quality have been
introduced and discussed. Cronin and Taylor (19%9@ked the 22 variables of 5
dimensions (Parasuraman, A., Zeithaml, V. A. and\yBd985), but raised the problem
of the concept of expectation, and suggested SERWVPESs they insisted that
customer’s expectation is included in performampegformance-only scale was used in
the model. In order to demonstrate the superiaitERVPERF, service quality was
measured and compared by four different equatamd.they showed the performance-
based measure is more appropriate for servicetgu&@ronin and Taylor, 1992). The
four equations used for the study are SERVPERFVERRL, weighted SERVPERF,
and weighted SERVQUAL:

Service quality = Performance - Expetiat (2-1)
Service quality = Importance* (Perfornwm- Expectations (2-2)
Service quality = Performan (2-3)
Service quality = Importance*Performar (2-4)

On the other hand, Teas (1993) suggested evaluatémmpance model (EP model) and
normed quality model (NQ model) based on SERVQUAL. ERlehds a perceived
quality model including ideal point concept, and N@d®l is proposed based on EP

model and revised SERVQUAL model (Teas, 1993). In otdexplain the conceptual
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problems raised by Parasuraman, A., Zeithaml, V.l Berry (1994), Teas (1994)
distinguished the NQ model from the SERVQUAL mixed model

2.2. Port service quality

2.2.1. Port selection criteria

It is difficult to define port service and deterrmimeasurement variables. However, in
regard to port service, measurement variables wszd to be extracted from the former
studies of port selection criteria and port contpeti Most of the studies for port

selection criteria were conducted mainly througle timethod of questionnaire or

interview with shipping lines, forwarders, shippersiransport companies. In order to
find port selection criteria or to compare competitlevel of ports, analysis has been

carried out with the collected data.

Table 2.5. Former studieson port selection criteria

French Willingale Slack Peters Kim, H. S.
Year 1979 1982 1985 1990 1993
Criterid -Terminal facilities | -Location factor | -Calling -Service level -Annual handling
-Tariffs -Technical factor | frequency -Available facility volume

-Connectivity -Operational -Port accessibility| capacity -Cost per cargo
-Service level factor -Tariffs -Status of the facility | -Transport
-Port congestion | -Fiscal factor -Port congestion | -Port operation policy| distance

-Port operators -Manpower -Inter-linked -International politics | -cost for inland

-Economy of factor transportation -Change of social transport
hinterland network environment -Loading time

-Trade policy -Trade market -Average port

-World economy
trend

-Economic status
of the nation

-Economic factors
-Features of
competitive ports
-Functional changes
of transportation
-Materials handling

time

First of all, French (1979) divided port selectwiteria into internal factor and external
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factor. Internal factor includes terminal facilgietariffs, service level, port congestion,
and connectivity. External factor is separated conemy of hinterland, trade policy,
world economy, economic status of the country (Fnert979). Willingale (1982)
investigated 20 shipping companies in Europe tgaektport selection criteria. He
identified the process of route plan and selectibport depending, and considered 5
factors (location factor, technical factor, fisdakctor, manpower factor, operational
factor) as port selection criteria (Willingale, 98 According to Slack (1985),
important criteria for port selection is callingfuency, tariffs, port accessibility, port
congestion, and inter-linked transport network. Témection criteria of Peters’s
research (1990) also were classified into interaatdr and external factor such as the
research of French (1979). It includes service lJestatus of the facility, operation
policy, trade market, etc. In addition, Kim, H. S99B) shows the criteria in terms of
import and export. In export group, transport distg annual handling volume, loading
time, average port time, cost per cargo tonnage,cast for inland transport have high
priority. On the other hand, the number of callwegsels, transport distance, cost for

inland transport, etc., are shown in import group.

Besides, Murphy, et al. (1987) conducted ANOVA analgsid T-test to find priority of
selection criteria. He expanded his research usirfgcfors: large and/or odd-sized
freight, low freight handling shipment, low frequencf/loss and damage, available
equipment, large volume shipment, convenient pigkand delivery times, information
concerning shipment, assistance in claims handhing, flexibility in meeting special

handling requirement (Murphy, et al., 1992).

2.2.2. Measurement of port service quality

Due to the rising attention to service in maritimalustries, several studies on
evaluation of shipping service have been conduaieti990’s. However, since ports
faced cutthroat competition for hub port, port sswvas realized as important part of
port competition. Terminals and port authoritiesédhdocused on evaluation of port
service. While generally shippers or forwardersleat@d quality of shipping service,

port service is likely to be measured by port userainly shipping companies, inland
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transport companies, shippers, etc. Measuremesewice quality in port industries
have been conducted mainly in terms of customasfaation. However, due to its
subjective characteristics of evaluation, it isessary to establish port service criteria

and make evaluation model for decision making.

Kim, B. J. (2000) carried out ANOVA analysis in order estimate the perception
difference of importance, expectation, and perforoeaof terminal service quality
between users (shipping lines) and providers (coetaierminals). He used 6 factors
(capacity of terminal facility, tariffs competitiaess, productivity, flexible operation,
reliability, and additional support service) withllested 104 data from shipping lines
(41) and container terminals (11). Especially, hevgs that importance of each factor
perceived by shipping lines is not that differeapending on the characteristics (calling
frequency, handling volume, the number of serviessel, etc.) of respondents. In
contrary to importance, perceived satisfaction ignificant different depending on

terms of shipping lines

Su, S. W. and Bang, H. S. (2002) used analysisrattiral Equation Modeling (SEM)
which has good advantage of factor analysis anessgmn analysis with error variables.
He estimates the effect of perceived logistics serguality on repurchasing intention
in port with 3 factors of functional quality, teclal quality, and physical quality. The
variables of functional quality are conveniencenreection, security, growth, and
accuracy, but, variables have 18 sub-variableshriieal quality consists of loading, CY,
CFS, transport, and information and physical quaticludes berth length, depth, crane,
reefer plug. The results of their study supporteat functional and physical quality is

significant determinant of logistics service qualit port.

Song, C. H. and Song, S. Y. (2004) evaluated pezdeport logistics service quality
with a focus on the shipping lines calling Busan &dangyang port. He used
moderated regression analysis for hypothesis tgstith 50 acceptable responses from
shipping companies. He also used the concepts aftifunal quality and technical
quality. However, variables for functional qualityeamostly related to employees’

attitude such as kind attitude, faithful attituderious attitude, cooperative attitude, and
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quick response to customers’ claim. On the othemhé#echnical quality factor has

facilities and equipment, working accuracy, workimgdjability, technical handling of

equipment, and knowledge for work.

Table 2.6. Recent studies on evaluation of port service quality

Kim. B. J Su, S.W. & Song, C. H. & Kim, E. S. & Kim,B. l. &
im, B. J.
Bang, H. S. Song S. Y. Pak, M. S. Cho, C. H.

Year 2000 2002. 09 2004. 08 2006. 06 2007. 09
Evaluated [Perception of the |Perceived service |Perception of port [Perception of the Effect of Port Service
for service quality at quality to container |ogistics service  service quality at Quality on the

container terminal |ports quality container terminalCustomer Satisfaction
and Post-Behaviors
Measured 41 shipping lines |69 shipping lines {79 shipping lines Shipping lines [Shipping lines
by 11 terminals 16 terminals Shipping agencies
IAcceptable106(82.7%) 157(78.5%) 50 96 215
response
Scale 9 point Likert scale’ point Likert scale - 7 point Likert scale -
Variable | capacity of terminiFunctional quality [Functional quality [Tangibles External quality
facility -convenience -kind attitude Reliability -cargo volume
-Tariffs -connection -faithful attitude = |Responsiveness |-size of hinterland &
competitiveness |-security -quick response  |Assurance FTZ
-productivity -growth -serious attitude ~ |[Empathy -accessibility &
-flexible operation -accuracy -cooperative attitude distance
-reliability Technical quality [Technical quality Internal quality
-support service -loading -facilities & -port cost
-CY equipment -berthing capacity
-CFS -working accuracy -incentive policy
-transport -working reliability -schedule reliability
-information -technical handling I nter active quality
Physical quality of equipment -kind attribute
-berth length -working knowledge -performance skill
-depth -port total information
-crane -port sales
-reefer plug -partnership with
customers
HypothesisSANOVA analysis | Structural EquationModerated Regression analys&ructural Equation
testing Modeling(SEM) regression analysis Modeling(SEM)

Kim, E. S. and Pak, M. S. (2006) used 5 dimensidriSERVQUAL model (tangibles,
reliability, responsiveness, assurance, empathygvimuate the effects of perceived
service quality of container terminal on customatis$action. He used regression

analysis with acceptable 96 responses from shipfireg and shipping agencies in
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Korea. Their research shows significant positiveat$f@f terminal service on customer

satisfaction and customer loyalty.

Kim, B. I. and Cho, C. H. (2007) developed measutow for service evaluation and
estimated effects of port service quality on thstomer satisfaction and post-behaviors
focusing on Incheon and Shanghai port. He definéatt®rs (external quality, internal

quality, and interactive quality) and used SEM gsialfor evaluation of port service.

2.3. Customer satisfaction and loyalty
Customer satisfaction is so psychological thas ihot easy to estimate the state with
quantitative figures. However, through the effortsrteet customer satisfaction, service
providers can get more benefit and added value.s Tiperceived satisfaction by

customers makes it possible to improve purchagaiion.

Table2.7. Formal studieson customer satisfaction and loyalty

Researcher Component Result

Woodiside, et al. | Service quality Effect of service quality on overall customer dattion

(1989) Customer satisfaction | and effect of overall customer satisfaction on védra
Behavior intention intention are acceptable

Cronin & Taylor | Service quality Effect of service quality on customer satisfactonl

(1992) Customer satisfaction | effect of customer satisfaction on purchase inbenéire
Purchase intention acceptable

Boulding, et al. Service quality Effect of service quality on overall service quakind

(1993) Overall service quality | Effect of overall service quality on behavior infen are
Behavior intention acceptable

Taylor & Baker | Service quality Both of service quality and customer satisfactiffiaca

(1994) Customer satisfaction | purchase intention
Purchase intention

Soruce: Yoon, T. S. and Goo, J. D., 1999, A Studyhe Relationship between Customer’s
Perception of Service Quality and Purchase Intantim: Journal of Commodity Science &
Technology, Vol. 21, pp. 238

Regarding customer satisfaction, the concept dfoousr satisfaction has difficulties in

measurement due to the characteristic of redundavitty psychology or behavior
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studies in social science. However, mainly in the ketang literature, response to
evaluation of perceived and expected service has tdely used to define the concept.
For instance, Oliver (1981) considered customersfsation as the discrepancy of

perceived service and expected service.

Customer loyalty is the resource to sustain cortipetiadvantage which service
providers or service producers (Kim, S. Y., 2004)ug, by improving customer loyalty,
companies can get more benefits and added valuasi®aman, Zeithaml, and Berry
(1996) mentioned that customers’ behavioral intergtiare influenced by service quality.
Cronin and Taylor (1992) evaluate relation betweeanvise quality, customer
satisfaction, and purchase intention. And they edothat the effect of service quality
on customer satisfaction and the effect of custosaéisfaction on purchase intention.
The former studies about causality of service d¢yadin customer satisfaction and

customer loyalty is as table 2.7.
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3. Conceptual Framework and Research hypothesis

In this chapter, we extract items related to pervise, and then operational definitions
of variables are stated based on former literatun@ pilot test. Besides, we establish

hypotheses for analysis and present conceptuakfreamk of suggested model.
3.1. Development of measurement variables
3.1.1. Extraction of items

Port service items are extracted from former swidieout port selection criteria, port
competitiveness, port service quality which wasussed in chapter 2. Furthermore, we
added more items from interviews, research papeagazines, internet websites, class
materials, and discussion with graduate student®nngjin ports and logistics. We
choose 62 items through pilot test, and after wieer with specialist group (professors,
researchers, and managers in container terminasapging lines), we fixed 45 items

for this research.

Table 3.1. Extracted itemsfor measurement of port service quality

z
©

Item

Enough handling equipment

Enough port facilities and berths

Deep water draft

24hrs/holiday cargo handling service

Incentive policies for high frequency of vessaling

Prompt process of CIQ (Custom Clearance, Immimmand Quarantine)

Quick response to customer claims

Prompt dangerous cargo handling

O ONOURAWN -

Immediate information about cargo location

10 | High productivity of port equipment to minimipert time

11 | Notice about current local marine condition

12 | Safe port arrival through vessel passage

13 | Communication between yard and control center
14 | Flexible and prompt berth allocation

15 | Notice about information of port situation

16 | Report of local weather forecasts
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Table 3.1. - continued

17 | Efficient performance by EDI(Electronic Datadrice)
18 | Free time of container freight station

19 | Quick decision making process in terminal

20 | Port's performance of a contract

21 | Prompt cargo handling through check gate

22 | Well-skilled port workers

23 | Communication with port workers(language)

24 | Port workers' supportive and cooperative atteibu

25 | Stable supply of workforce

26 | Safety awareness training for port workers

27 | Low possibility of cargo damage, missing, arltepge
28 | Low failure rates of handling equipment

29 | Safety operation of port equipment

30 | Efforts for security and safety in port

31 | Well-equipped Navigation aids for safe vessBinta
32 | Evacuation policy for emergency case

33 | Clean port spaces and facilities

34 | Periodic inspection for equipment and facilities

35 | Restricted entrance

36 | Quick ship repair services

37 | Convenient arrangement for spare parts andsghigterials delivery
38 | Convenience for bunker and water supply

39 | Convenience facilities for crews

40 | Emergency services for crews

41 | Port authority' constant efforts for port deysient

42 | Port authority' positive marketing activity

43 | Try to listen to customer request

44 | Efficient use in multi-modal transportation

45 | Proximity of CY, CFS, and warehouses

Parasuraman, A., Zeithaml, V. A. and Berry (1985) tio@ed that criteria measured by
consumers fit 10 dimensions, in addition, the disi@ms and their descriptions are used
as basic structure of service quality model (Paeaman, A., Zeithaml, V. A. and Berry,
1985). Thus, after sufficient review based on li@r about port selection criteria, port
competition, and related resource, we designatétetbs as measurement variables.
Besides, since 5 dimensions of SERVQUAL and has varpmiential as application
method for service industries (Parasuraman, A.hZeit, V. A. and Berry, 1988), we
give operational definitions of variables using Bnensions (tangibles, reliability,
assurance, empathy, and responsiveness). Howeveradnef SERVQUAL, we use

SERVPERF to focus on performance. That is becausectimcept of performance

3.1.2. Operational definition of variables
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includes customer expectation (Cronin and Tayl882), and expectation will not be
able to be measured consistently due to the siNgecharacteristic of service quality.
In other words, consumers may not distinguish thellef expectation measurement,

and it is possible for consumers to give good stmrall the variables.

In our study, tangibles are defined as physicditglof port facilities and equipment,
and assurance is reliable and believable attitdfdeod key players (port authority’s
attitude, workers’ attitude or manner, or terminalfitude, etc.). Reliability is defined
as reliable and accurate ability to promise calleedule of vessel, and empathy is
other support activities to enhance customer satisin. In addition, the definition of

responsiveness is given as immediate responsestongar needs.

Moreover, port service quality in this study reer@s level of overall port service
quality, customer satisfaction is appointed as llexe perceived satisfaction about
facilities, information, development plan, and atBepport activities. Finally, customer

loyalty is defined as customer behavior intentitnmeugh service satisfaction.

Table 3.2. Operational definition of variables

Dimension Operational definition
Tangibles Physical ability of port facilities angugpment
Assurance Reliable and believable attitude of keytplayers
Reliability Reliable and accurate ability to promschedule
Empathy Other activities to enhance customer satisih
Responsiveness Immediate response to customer needs

Port service quality Level of overall port servipgality

—

Level of perceived satisfaction about facilitiesformation, developmer

Customer satisfaction g
plan and other support activities

Customer loyalty Customer behavior intentions tlgfogervice satisfaction

3.2. Conceptual framework and research hypothesis

Although many empirical studies have been attemfaetbtermine relationship among
service quality, customer satisfaction, and custofogalty, the causality of their
attributes are different depending on industriesnm@arket status. As mentioned in

previous chapter, the purpose of this study is egetbp evaluation model of port

22



service quality and find out service items whicheeff customer satisfaction and
customer loyalty. Thus, in order to revile caugabf port service quality, customer
satisfaction, and customer loyalty, we propose theceptual framework of this study
with hypotheses established (See figure 3.1). Tamdwork includes 5 dimensions
(tangibles, assurance, reliability, empathy, anspoasiveness), port service quality,

customer satisfaction, and customer loyalty.

Figure 3.1. Conceptual framework

Tangible
Customer
Satisfaction
Assurance
— Port Service
Reliability Quality
Empathy Customer
Loyalty
Responsiveness

The 5 research hypotheses regarding paths to porice quality in the suggested

model are identified as below;

H1. Tangible perceived by customer is positivelated to Port Service Quality.
H2. Assurance perceived by customer is positiveteel to Port Service Quality.
H3. Reliability perceived by customer is positivedyated to Port Service Quality.
H4. Empathy perceived by customer is positivelytegldo Port Service Quality.
H5. Responsiveness perceived by customer is pdyitigkated to Port Service

Quality.

From the literature review about port service gyalitustomer satisfaction, and
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customer, 3 hypotheses are added for analysisuaftstal model.
H6. Port Service Quality is positively related tostamer Satisfaction.

H7. Port Service Quality is positively related tostamer Loyalty.
H8. Customer Satisfaction is positively relatetesstomer Loyalty.
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4. Empirical Sudy

4.1. Sampling design

For the accuracy and reliability in measuremeniabdes of this study, literature review

and specialist interview with researchers, professand managers are conducted.
Questionnaire form is made with the final 45 itefke questionnaire form used for

this study is in consideration of SERVERF Model sgigd by Cronin and Taylor

(1992), and also significantly takes into accoum# tharacteristics of port service.
Although there are warehouses, transport compameght forwarders and other users

using port service, we just focus on shipping commgeafor the purpose of this study.

4.1.1. Data collection and sample characteristics

For the data collection, the questionnaires fos #tudy were distributed to shipping
companies calling domestic ports in Korea. Faceate finterview and e-mail survey
were used, and completed forms were returned byefasjl, or collected by company
visit. This survey conducted for total 6 weeks fréme 14" of January to the 32 of

February.

Table 4.1. General characteristics of respondents

—_

Status

Number of respondent

Working period

Number of responden

(Percent %) (Percent %)
Staff 32(23.4%) Under 2 years 22(16.1%)
Assistant Manager 38(27.7%) 2 years — 4 years 28148
Manager 34(24.8%) 5 years — 9 years 43(31.4%)
Deputy General Manager 16(11.7%) 10 years — 1dyear  35(25.5%)
General Manager 15(10.9%) 15 years -19 years 705.1%
Director 2(1.5%) over 20 years 5(3.6%)
Total 137(100%) Total 137(100%)

Due to subjective characteristics of this study, 4egbestionnaires (total 185
questionnaires) were distributed to each company,1di (76%) questionnaires were

returned. However, we practically analyzed our studyn WB7 (74%) forms except 4
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inappropriate forms. The general characteristiceespondents are as following table
4.1. The number of acceptable respondents is 18 (100 to 200) so that we consider

the data to be suitable for our analysis (Hair]).etl898).

4.1.2. Questionnaire design

The questionnaire form is totally 4 pages and &issif 4 parts; general information
about respondent (4 questions), port service vi@sa45 questions), port service
quality & customer satisfaction (5 questions), andtomer loyalty (4 questions). The
general information part includes company name, imgridepartment, job title, and
working period. The part of port service variablesrieasured by 5 point likert scale,
one of rating method, in order to find how much ortgnt the each questions are (1 =
very unimportant, 3 = neutral, 5 = very importasud how satisfied the respondents are
with the each questions (1 = very dissatisfied,r@estral, 5 = very satisfied). The parts
of port service quality & customer satisfaction antomer loyalty are also measured
by five point likert scale (1 = Strongly Disagrees eutral, 5 = Strongly Agree). The
part of customer satisfaction includes the satigfadevel of port facilities, information
service, other support activities, and developnptsut. The last part is about customer
behavior intentions.

The questionnaire design of this research is foromby analysis of structural equation
modeling but also IPA (Importance and Performannalysis). Therefore, in the second
part, participants are required to answer importamcéd satisfaction together. The

questionnaire form for this study is included in &pdix B.

42.  Rdiability and Validity

Reliability is the possibility to get consistensuits when measurement is conducted
continuously by similar or same method. In otherdsoithe concept of reliability may
be described as stability, consistency, prediatgpdccuracy, and dependability (Chaiy,
S. I, 2005:179). In order to measure reliabildy fesearch, Test-retest method, parallel-
forms technique, split-half method, and internalngistency are normally used.

However, internal consistency by Cronbactsa measure of reliability to find same
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characteristic from different items, is widely ugedrecent researches.

Validity indicates how exactly the developed measumet model can explain the
concept or attributes. If the result of validitynst applicable, the result of analysis may
be consistent with the purpose of the study. Thedyqf validity are content validity,
criterion-related validity, and construct validig@haiy, S. I., 2005); content validity for
representative of the measurement method, criteglated validity for the prediction

of certain standard, and construct validity for th@acept of model design.

4.2.1. Internal consistency reliability

Generally data from over 200 respondents is suitilanalysis of Structural Equation
Modeling (SEM). However, due to limited number of taner shipping companies
calling Korean ports and characteristic of maritiemvironment, we start the analysis

based on the corrected data from 137 respondeiniy 88SS software ver. 15.0.

Prior reliability test, preliminary analysis is pemed to remove items which are not
really irrelevant to each factor. Item-to-Total-@dation analysis suggested by Joshi in
1989 is used for the preliminary analysis. Thiansilysis method to extract acceptable

items by analyzing the correlation of each item.

Table 4.2. Theresult of reliability analysis

Number of ltems
Dimension Initial stage After After Cronbachu
preliminary reliability
analysis analysis
Tangibles 7 4 3 0.739
Assurance 7 6 6 0.775
Reliability 11 7 5 0.873
Empathy 15 8 6 0.838
Responsiveness 5 4 4 0.823
Customer Satisfaction 4 4 4 0.819
Customer Loyalty 4 4 4 0.829

If one of the items has low correlation Item-Totalue (¢<0.4) in correlation analysis,

we will remove the item one by one and keep analyzingl Corrected Item-Total
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(CIT) value are all acceptablex0.4). Then we finally extract total 24 servicenite
after exploratory factor analysis as reliabilityabysis. The result of exploratory factor
analysis for reliability is as follow table 4.3. Atthgh there are many research
attempted to discuss the proper Cronbactalue, Cronbactu over 0.7 is generally

acceptable.

In order to run exploratory factor analysis, we havelarify extraction method first.
There are several extraction methods for factotyaisa Principle Component Analysis
(PCA), Common Factor Analysis (CFA), Maximum Likeldd (ML), and Generalized
Least Square (GLS), etc. Principle Component Anslysithe most popular method
with Common Factor Analysis, but the difference betwd®rinciple Component
Analysis and Common Factor Analysis is depending oiclwtrariance it uses from the
matrix results (Kim, G. S., 2005:197). That is, Pjhe Component Analysis uses total
variance in comparison with Common Factor Analysisgisommon variance. In this
research we use Principle Component Analysis to eéactors by minimizing loss of

information and retaining data.

The second thing we notice for factor analysis @@ of rotation method. The types of
rotation are divided into basically orthogonal tmta and oblique rotation depending on
independence and correlation of each item. In shigly, we choose Varimax from
orthogonal rotation which properly separates therattaristics of each factor. This
Varimax rotation is also frequently used due todteantage of clear explanation (Kim,
G. S., 2005:199).

Table 4.3 summarizes the result of exploratorydiaanalysis based on 24 items. Eigen
value, the size of variance explained by a facsoralculated by the sum of square of all
variables’ factor loading by each factor. In factoralysis, when the Eigen value of
factor exceeds 1.0, the number of factors is decide follow table 4.3 indicates, Eigen

values of each factor are 1.325, 1.995, 2.387,5/.68d 1.471. Thus, it shows that all

the Eigen values about 5 factors are acceptable.

In order to determine collected data appropriatatbor analysis, Kaiser-Meyer-Olkin
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(KMO) Measure of Sampling Adequacy and Bartlett's t&@ssphericity inappropriate

are performed. Hair, et al. (1998) considered a KM@exnof higher than 0.6 and

Bartlett's P value of less than 0.5 as suitableféotor analysis. The result of this

analysis shows that construct validity is signifitaracceptable to this factor analysis

(KMO index= 0.869, x*of Bartlett’s test=1503.878, P value of Bartletigsst=.000).

Besides, the five factors explain 61.803% of var&an

Table 4.3. Theresult of exploratory factor analysis

Z
o

Measurement variables

Factors

F1

F2

F3

F4

F5

Enough handling equipment

0.774

Enough port facilities and berths

0.825

Deep water draft

0.711

Port's performance of a contract

0.4

85

Well-skilled port workers

0.722

Communication with port workers(language)

0.7

Port workers' supportive and cooperative attribut

0.737

Safety awareness training for port workers

0.649

O ONOORAWNEF

Port authority' constant efforts for port developitn

D

0.454

24hrs/holiday cargo handling service

0.7

20

Prompt dangerous cargo handling

0.7

16

Prompt cargo handling through check gate

.782

Stable supply of workforce

0.70

Low possibility of cargo damage, missing, and
pilferage

0.747

15

Incentive policies for high frequency of vessel
calling

0.520

16

Prompt process of CIQ
(Custom Clearance, Immigration and Quarantine

0.780

17

Notice about information of port situation

0767

18

Quick ship repair services

0.51

19

Convenient arrangement for spare parts and ship'

materials delivery

0.817

20

Convenience for bunker and water supply

0.9

45

21

Quick response to customer claims

0.9

22

Immediate information about cargo location

a.1

23

Efficient performance by EDI
(Electronic Data Interface)

0.594

24

Quick decision making process in terminal

07

Cronbach's:

0.739

0.775

0.873

0.838

0.823

Eigen value

1.325

1.995

2.387

7.695

1.471

% of Variance

5.522

8.144

9.947

32.062

6.128

Kaiser-Meyer-Olkin Measure of Sampling Adequacy

69.8

Bartlett’s Test of Shphericity

Chi-Square = 150887
Sig. = 0.000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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From the result of exploratory factor analysis,astérs are determined as table 4.3.
Each factor is regarded as 5 dimensions of seuedity according to the operational
definition: Tangibles (x01~x03), Assurance (x04~x@gliability (x10~x14), Empathy
(x15~x20), and Responsiveness (x21~x24). It alsmvshPort service quality (y01),
Customer Satisfaction (y02~y05), and Customer Ligy@l06~y09) as latent variables.
Table 4.4 shows all dimensions as latent varialsled measurement variables as

observed variables. The correlation matrix for éheariables is attached in Appendix A.

Table 4.4. Measurement variables by dimensions

Dimensions No. Measurement variables

x01 | Enough handling equipment
Tangibles x02 | Enough port facilities and berths
x03 | Deep water draft

x04 | Port's performance of a contract

x05 | Well-skilled port workers

x06 | Communication with port workers(language)
x07 | Port workers' supportive and cooperative atteb
x08 | Safety awareness training for port workers

x09 | Port authority' constant efforts for port deyghent

Assurance

x10 | 24hrs/holiday cargo handling service

x11 | Prompt dangerous cargo handling

Reliability x12 | Prompt cargo handling through check gate

x13 | Stable supply of workforce

x14 | Low possibility of cargo damage, missing, ailfiémage

x15 | Incentive policies for high frequency of vessalling
x16 | Prompt process of CIQ (Custom Clearance, Inmatign and Quarantine
x17 | Notice about information of port situation

Empathy x18 | Quick ship repair services
x19 | Convenient arrangement for spare parts an¢sshigterials delivery
x20 | Convenience for bunker and water supply
x21 | Quick response to customer claims
. x22 | Immediate information about cargo location
Responsivenes

x23 | Efficient performance by EDI (Electronic Datddrface)
x24 | Quick decision making process in terminal

Port Service

Quality y01l | A port which | use has high level of overalhsee quality

y02 | I'm satisfied with port equipment and facilitie

Customer y03 | I'm satisfied with provided port information
Satisfaction | y04 | I'm satisfied with other support activities
y05 | I'm satisfied with port development plan

y06 | I'll recommend a port by word of mouth
Customer y07 | When I need to change, I'll consider a pompasrity
Loyalty y08 | I'll maintain the number of vessel's callingraeke it crease
y09 | I'll continuously use a port if there is no woalable reason
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4.2.2. Confirmatory factor analysis

Validity is about how exactly the concepts or atttds can be explained, and it is
considered as the essential phase for further sisalZontent validity is how the
concept of measurement variables reflects the mooetept. For content validity in
this study, most of the measurement variables ased on previous studies, and then

deeply discussed with specialist group (researcpesfessors, and managers).

After exploratory factor analysis and reliabilityste confirmatory factor analysis for
each dimension is performed in order to estimatesicact validity. Confirmatory factor
analysis is useful for convergent validity and disinant validity of construct validity.
In terms of construct validity, convergent validityeans that the correlation should be
high when variables are measured by different mefiood same concept. For instance,
service, price, and taste have high correlatioreutite concept of restaurant quality. On
the other hand, discriminant validity means thahea different concepts have low
correlation. For example, in the case when satisfaaif product and the number of
employees have low correlation, it can be interpreas high discriminate validity.
Multi Trait-Multi Method matrix (MTMM) and factor ralysis are the method for
construct validity (Kim, G. S., 2005:150).

For the fitness evaluation of confirmatory factoalysis, we use GFI (Goodness of Fit
Index; =20.8), AGFI (Adjusted Goodness of Fir Index;0.8), P value £0.05), RMR
(Root Mean Square Residuat0.05), NFI (Normed Fit Index0.90). x*, GFI, and
RMR are included in absolute fit index, overall rabdit index. On the other hand,
incremental fit index including AGFI and NFI is fihdex of proposed model when
compared with default model. The details of thénfitexes will be explained in chapter
5.

Based on the above theories of validity, confirmattactor analysis for 5 service
dimensions (tangibles, assurance, reliability, emmparesponsiveness) is performed.

This is basically for the validity of all exogenouseasurement variables. Although
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some fit indexes of this analysis are relativelyvl@and unsatisfactory, they are

acceptable due to sample size and attributes @thlas.

Figure4.1. 5 dimensionsfor confirmatory factor analysis
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Table 4.5. Theresult of confirmatory factor analysisfor total service dimensions

Tangibles

Reliability o

Responsiveness

A2

GFI

AGFI

RMR

NFI

XZ

P

CFlI

0.851

0.815

0.178

0.394

243.569

0.460

0.982ll

The 5 service dimensions for confirmatory factoalgsis and the result of the analysis
are as figure 4.1 and table 4.5. It shows that Gl AGFI are higher than 0.8. The

above model in figure 4.1 hasin order to include error variables which measumrme



variables cannot explain.

For the validity of further analysis, we also penfioconfirmatory factor analysis of each
dimension. From the result of analysis presentethlite 4.6, we confirm convergent
validity for all the dimensions (GBI0.8, AGFI=0.8, P value0.05, RMR<0.05,

NF1>0.90). Especially, GFI and AGFI indexes for all dirsiems show higher than 0.90.

However, when the number of variables is less thamddel fit index is definitely

perfect. Therefore, in case of tangibbes, GFI, NFI, CFI values show 1.000.

Table 4.6. Theresult of confirmatory factor analysisfor each dimension

Dimensions No. of NG P GFI | AGFI| RMR | NFI | CFI
variables

Tangibles 3 0.000 1.00( 0.000 | 1.000| 1.000
Assurance 6 14.675 0.100 | 0.964 | 0.916 | 0.049 | 0.760| 0.877
Reliability 5 7.609| 0.179 0978 | 0.933 | 0.023 | 0.877 | 0.950
Empathy 6 13.268 0.151 0.967 @ 0.924 | 0.035 | 0.805| 0.919
Responsiveness 4 0.663  0.7180.998 | 0.988 | 0.009 | 0.986 | 1.000
Customer 4 4503 | 0.105 0.983 | 0.917 @ 0.020 @ 0.919| 0.949
Satisfaction
Customer Loyalty 4 2777 0249 0.990 | 0.949 | 0.012 | 0.945 0.983

4.3. Hypothesis Testing

4.3.1. Mode design

Based on previous reliability and validity test, aserement variables are determined,
and research model using Structural Equation ModelfSEM) is suggested as
following figure 4.2. We will evaluate model fit anqmérform hypothesis test with this

proposed model using AMOS 7.0 which is well known fas\eto-use statistic software.

SEM is designed by using exogenous observed vasgag) and exogenous latent
variables §), endogenous observed variab{@ énd endogenous latent variable3, (

error variables of X{), error variables of yj, residual variables of({) and path values
of each link ¢, B, 1) (Cho, H. C., 1999). The 5 service dimensions (talag, assurance,

reliability, empathy, responsiveness) extracted dxploratory factor analysis and
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confirmatory factor analysis are used as exogenatent variables &1~£5), and
endogenous latent variables indicate port serviity (n1), customer satisfactiomZ),

customer loyalty{3).

Figure 4.2. Path diagram of research model
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& : exogenous latent variable (service dimensions)
n : endogenous latent variable (port service quatigtomer satisfaction, customer
loyalty)

X : exogenous observed variable

: endogenous observed variable

. error variable ok
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: residual variable of

: causality betweef andn

: causality ofy

AX : causality betweeg andx

Ay : causality between andy
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Observed variables are divided to tangibk&l(x03), assurancex@4~x09), reliability
(x10~x14), empathy X15~x20), responsiveness21~x24), port service qualityyQl),
customer satisfactiory@2~y05), and customer loyalty@6~y09). The definitions of all
variables are shown in table 4.7.

Table 4.7. Definitions of variablesfor research model

Sign Name of variables Sign Name of variables
x01 | Enough handling equipment g1 | Tangibles
x02 | Enough port facilities and berths g2 | Assurance
x03 | Deep water draft £3 | Reliability
x04 | Port's performance of a contract &4 | Empathy
Xx05 | Well-skilled port workers £5 | Responsiveness
Communication with port workers Port service quality
x06 nl
(language)
Port workers' supportive and cooperative Customer Satisfaction
x07 ; n2
attribute
x08 | Safety awareness training for port workers3 | Customer Loyalty
Port authority' constant efforts for port The level of service quality about a poit |
x09 yo1 >
development use is high
x10 | 24hrs/holiday cargo handling service %gg:i";ztslsfled with port equipment arjd
x11 | Prompt dangerous cargo handling yJém safusﬂed with  provided  poft
information
x12 | Prompt cargo handling through check gatg04 | I'm satisfied with other support activitiefs
x13 | Stable supply of workforce y05 I'm satisfied with port development plah
x14 Low p'OSSIblllty of cargo damage, mlssmgyOG I'll recommend a port by word of mouth
and pilferage
15 Incentive policies for high frequency of 07 When | need to change, I'll consider] a
vessel calling y port as priority
Prompt process of CIQ (Custom Il maintain the number of vessells
x16 S . y08 : !
Clearance, Immigration and Quarantine calling or make it crease
Notice about information of port I'll continuously use a port if there is rlo
x17 | o y09 .
situation unavoidable reason
x18 | Quick ship repair services
Convenient arrangement for spare parts
x19 - . .
and ship's materials delivery
x20 | Convenience for bunker and water supply
x21 | Quick response to customer claims
Immediate information about cargo
x22 ;
location
x23 Efficient performance by EDI
(Electronic Data Interface)
X24 Quick decision making process in

terminal

SEM has structural model reflecting path analysid anultiple regression analysis,
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based on measurement model including characteristitactor analysis. By calculating
the endogenous latent variables for structural madesality equations of the proposed

model are estimated as below;

M=y1KylZ 2+y 13 3y 14 4y 15 (4-1)
n2=p62nl1+l 2 (4-2)
n3=B3p1+ L3 2 (4-3)

4.3.2. Measures of modd fit

Researchers need an assessment for model fitp dostenodel validity test. Model fit
means consistency of data used for analysis, iarotlords, evaluates the difference
between the characteristics of sample date and ke®rdtical characteristics.
Assessment of model fit for structural equation giad not that simple like general
statistical methods, that’s because error and wesitgeed to be considered together for
estimate. Therefore there is no only absolute nmreakr the analysis, but three fit
measures are basically used for overall model Basares; Absolute Fit Measures,
Incremental Fit Measures, Parsimonious Fit Meas(Hedr, et al., 1998). Absolute Fit

Measures, indexes based on the information diftergdistance) between a fit model

and data, includg’, GFI, AGFI, RMR, and RMSEA. Incremental Fit Measires
indexes comparing a baseline model and a fit madelyde NFI, TLI, BFI, CFI, and
RNI. Parsimonious Fit Measures, index reflectingnadel complexity, include PNFI,
PGFI, AIC, BIC, etc.

Firstly, if x* value is so high,x* test, called test of independence or test of

homogeneity, rejects null hypothesis of ‘there asdifference’. However,x* criterion

is sensitive depending on sample size (Schumaak@rLamax, 1996) so that it is
necessary to show how® value changes depending on increase (or decrefify
(Degree of Freedom). The value is represente’ad®F, but the options are divergent

on acceptable level ok?/DF. Wheaton, et al. (1997) suggested a ratio ofagpmately
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five of less for reasonable model. Carmines andvbtc{(1981) mentioned the ratios in
the range of two to one or three to one. Marsh ancetAer (1985) recommended it as

low as tow or as high as 5, and Byrne (1989) insigtatia ratio less than 2 is adequate.

Secondly, Joreskog and Sorbom (1984) introduced Gs=dof Fit Index (GFI) for
parameter estimation of Maximum Likelihood (ML) amgneralized least Squares
(GLS), and it was expanded to other parameter estimhy Tanaka and Hunda (1985).
It is the rate of sample covariance matrix (or elation matrix) explained by proposed
model, which indicates how proposed model explaihshal data (Cho, H.C., 1999).
The GFI value of 1.00 indicates perfect fit, andriduege of value is 1.00 to 0.00.

Another fit index generally used for SEM is Adjustedodness of Fit Index (AGFI). It
takes into account the Degree of Freedom (DF) edailtor testing model (Arbuckle,
2006). This index uses the information of DF forlaadion of model fit based on GFl,

which has also the same range of value as GFI (&.0®0).

Root Mean Square Residual (RMR) represents the ddizariance/covariance which
cannot be explained by the model from sample dRMR, called residual average,
explains the difference of average between vargafiae, B. R., 2007:189-190). The
lower the RMR value, the better the model is. BesiRMR of 0.00 indicates perfect fit.
In regards to Root Mean Square Error of ApproxioraRMSEA), as it is not affected
by sample size, the model will be able to have sbescy by considering model
complexity. Thus, that is the excepted index fraspydation (Bae, B. R., 2007). Steiger
(1990) suggested the RMS, and Browne and Cudeck3j1®9@ntioned that RMSEA
value less than 0.05 is close fit, less than 0sQ&asonable error of approximation, and
higher than 0.1 is inadequate.

James, Mulaik, and Brett (1982) introduced Parsyn@oodness of Fit Index (PGFI)
adjusted from GFI. In comparison with AGFI estimatethvdegree of freedom, PGFI
Is estimated by considering parsimony of model. fdrge of PGFI is 1.00 to 0.00, the
value close to 1.00 is recommended. Another indexrfodel fit is Normed Fit Index

(NFI). This index shows how the proposed model is owpd compared with null
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model, and it has the

range of 1.00 to 0.00.

Table 4.8. M easures of mode fit

Index

Description

Related literature

X’ (Chi-square)

Measure which tests homogeneity

sample data and model

olVheaton, et al.(1997)
Carmines and Mclver(1981)

& X°IDF
Marsh & Hocever(1985)
Byrne(1989)

GFlI The rate which proposed modeBollen(1989)

(Goodness of Fit Index)

explains sample covariance matr

generally used as overall model

xJoreskog and S6érbom (1984)
fiTanaka and Hunda(1985)

index
AGFI Modification of GFI that takes into
(Adjusted GFI) account the degrees of freedom
available
PGFI Modification of GFI that takes intp James, Mulaik, and Brett(1982
(Parsimony GFI) account parsimony of model
NFI Index which indicates how propose®enttler & Bonett(1980)
(Normed Fit Index) model is improved compared withBollen(1989)
null model
RMR The rate which proposed model
(Root Mean Squarecannot explain covariance In contrast
Residual) to GFI
RMSEA Index developed to overcome thé&teiger(1990)

(Root Mean Square Errg

rlimitation of sample size considerin

oBrowne and Cudeck(1993)

of Approximation)

model complexity

~—

Source: summarized and modified by author basegrevious literatures and Amos 7.0 User’s
guide written by Arbuckle, J. L., 2006

4.3.3. Assessment of moded fit

As parameter estimation method, Maximum Likehood YMteneralized Least Squares
(GLS), Unweighted Least Squares (ULS), Scale-freasteSquares (SLS), and
Asymptotically Distribution-free (ADF) are suggestedAMOS 7.0. Although ML is
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widely used for Structural Equation Modeling, we pdGLS to minimize the distance

of data from the model.

After the initial analysis, we improve model fit ual by using Modification Indices
(MI) which represents the improvement possibilitynobdel fit values. The model fit

indexes and the result of assessment of modsal & ifollowing table 4.9.

Table 4.9. Theresult of model fit index

Index Acceptable level Recommended level Analysssiit

X’ (Chi-sqaure) Low and close to DF | 431.363
DF(Degree of Freedom) The higher, the better 486
x° IDE <5 Close to 1.000 0.888
GFI(Goodness of Fit Index) 0-~1 =0.8 0.808
AGFI(Adjusted GFI) 0~1 =0.8 0.778
PGFI(Parsimony GFI) 0~1 Close to 1.000 0.700
NFI(Normed Fit Index) 0~1 =0.9 0.332
RMR(Root Mean Square

) <0.05 0.192
Residual)
RMSEA(Root Mean Square

o < 0.05 0.000

Error of Approximation)

Source: modified based on ‘Schumacker, R. E. amdako R. G., 1996, A Beginner's Guide to
Structural Equation Modeling, Lawrence Erlbaum’,h& H. C., 1999, Structural Equation
Modeling with Lisrel, Suk Jung, p. 111’, 'Kim, G, 2005, Analysis Structural Equation
Modeling, SPSS Academy’, ‘Bae, B. R., 2007, Straicitquation Modeling with AMOS 7 —
Principles and Practice, Chung Ram, p 252’, and @#Reference Guide, SPSS 7.0 software’

From the result, the values of’ /DF (0.888), GFI (0.808), PGFI (0.700), RMSEA
(0.000) are appropriate, and the values of AGFI7®)are rather close to 0.8. On the
other hand, NFI (0.332) and RMR (0.192) is not atat@p for the term of less than
0.05, in other words, the value of NFI (0.332) reprgs that the suggest model is
improved only 33% compared with the null model. Aligb it shows that several
indexes are not acceptable, this model is congidasesuitable from the view of multi-

criteria evaluation.
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4.3.4. Theresult of Hypothesis Test

From below figure 4.3, the estimated structural nhatiews path coefficients, relative
effect relation, for hypothesis testing. Concretagsurance (0.51), reliability (0.68),
and responsiveness (0.44) have high path coeftscienport service quality. Besides, it
shows port service quality (0.99) to customer satigbn, and customer satisfaction

(0.73) to customer loyalty.

Figure4.3. Theresult of SEM analysis (standar dized)
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Although there are low coefficients of port servipgality to customer loyalty (-0.22),

port service quality affected by several serviagdes, customer satisfaction affected by
port service quality, and customer loyalty affecbydcustomer satisfaction represents
structural relation. All the coefficients in the patdiagram are calculated by

standardized estimates.

The following table 4.10 summarizes the test resofithypotheses established in the
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previous chapter. In regard to the path from tdegilto port service quality, the

estimated path coefficient of 0.266 (t=2.310, p2@)0shows significant difference so
that the hypothesis 1 (H1), which tangibles peratig customer is positively related
to port service quality, is accepted. Hypothesid2), which assurance perceived by
customer is positively related to port service guais also accepted with significant
difference at the level of p<0.05 (t=3.124, p=0)002om the results of hypothesis 3
(H3), reliability perceived by customer to port deev quality shows statistically

significant difference at the level of p<0.001 ($35). In addition, hypothesis 5 (H5),
which responsiveness perceived by customer is pelitielated to port service quality,

is also accepted (t=2.888, p=0.004).

Table 4.10. The result of hypothesis paths

Hypothesis Hypothesis path Estimate(a)s.E.(b) t P Result
Tangibles
H1 Port Service Quality 0.266 0.092| 2.310 | 0.021| Accepted
Assurance
H2 Port Service Quality 0.515 0.236| 3.124 | 0.002| Accepted
Reliability x
H3 Port Service Quality 0.684 0.180| 3.925 Accepted
Empathy .
H4 Port Service Quality 0.076 0.081| 0.731 | 0.465 Rejected
Responsiveness
H5 Port Service Quality 0.437 0.166| 2.888 | 0.004| Accepted
He | FortService Quality 0988 | 0139 8053 | ** | Accepted
Customer Satisfaction
H7 | Customer Satisfaction 0727 | 2873 0222 0824 Rejected
Customer Loyalty
g | FortService Quality 0108 | 3.278| -0.033 | 0974 Rejected
Customer Loyalty

(a) Path coefficient
(b) Standard error
*** Significance level p<0.001

On the contrary, hypothesis 4 (H4), which empathggiged by customer is positively
related to port service quality, is rejected (t880p=0.465) with low estimate value
(0.676). Empathy defined as additional activiti@s eénhance customer satisfaction
includes incentive policy, CIQ process, ship regaivice, bunker and water supply, etc.
However, it seems that empathy as port service ity not related to port service

quality in comparison with the other service factors
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Hypothesis 6 (H6), which port service quality is pesly related to customer

satisfaction, is accepted with significant differerat the level of p<0.001 (t=8.053). On
the other hand, hypothesis 7 (H7) and hypothesid483 &re rejected since significance
level of H7 (t=0.222, p=0.824) and H8 (t=-0.033, ®5@) do not meet the level of
p<0.001 or p<0.05. Thus, it is inferred from thésult that customer satisfaction and
port service quality are not related to customgalky in terms of port service. It shows
that shipping companies do not make a decisiortrategly only due to satisfaction of
port service, in other words, they consider add#ldactors such as port rate, location,
hinterland size, etc. Even though hypothesis 7 @) hypothesis 8 (H8) are rejected,
the reason may be evaluated by several perspeutiaaalysis depending on sample
group, extraction of variables, or model designadiition, it's necessary to estimate

detailed path coefficients for correlation.

For more detailed paths estimation, effect analisdirect, direct and total effect) is
conducted. From the result of effect analysis surized in table 4.11, it shows that
tangibles give indirect effect (0.263) to custoreatisfaction and indirect effect (0.162)
to customer loyalty. Assurance has direct effed@1D) to port service quality, indirect
effect (0.509) to customer satisfaction, indireffea (0.314) to customer loyalty.

Meanwhile, indirect effects from tangibles, assueanceliability, empathy, and

responsiveness to customer satisfaction have ajppatx values of the direct effects to
port service quality. Thus, it shows that 5 servittenensions are highly related to

customer satisfaction as same as port servicetguali

The most noteworthy point is the indirect effectpafrt service quality to customer
loyalty. Even though the estimate value from perviee quality to customer loyalty is
estimated as -0.108, the indirect effect of thér pat0.719 via customer satisfaction. In
other words, we may say that port service qualitp alignificantly affect customer
loyalty although hypothesis H8 (port service qualdycustomer loyalty) is rejected. In
addition, reliability (0.417), assurance (0.314gxponsiveness (0.267), tangibles (0.162),
and empathy (0.047) show, in sequence, high indafects to customer loyalty.
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Table 4.11. Effects analysis (Standar dized)

Port service Customer Customer
quality satisfaction Loyalty
Direct effects 0.266 - -
Tangibles Indirect effects - 0.263 0.162
Total effects 0.266 0.263 0.162
Direct effects 0.515 - -
Assurance Indirect effects - 0.509 0.314
Total effects 0.515 0.509 0.314
Direct effects 0.684 - -
Reliability Indirect effects - 0.676 0.417
Total effects 0.684 0.676 0.417
Direct effects 0.076 - -
Empathy Indirect effects - 0.075 0.047
Total effects 0.076 0.075 0.047
Direct effects 0.437 - -
Responsiveness| Indirect effects - 0.432 0.267
Total effects 0.437 0.432 0.267
_ Direct effects - 0.988 -0.108
Port service
] Indirect effects - - 0.719
quality
Total effects - 0.988 0.610
Direct effects - - 0.727
Customer i
) ) Indirect effects - -
satisfaction
Total effects - - 0.727
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5. Importance-satisfaction assessment

5.1. I mportance-Performance Analysis

Apart from SEM used for hypothesis testing, Impore&®erformance Analysis (IPA) is
used to conduct additional analysis in this chapik is the method to estimate the
important attributes which are contained in goods$ service. This process, in the first
place, investigates which attributes are concerneckimportant for customers, then
let them evaluate the performance again in ordeptopare and analyze each attributes

of the importance and performance simultaneousiyn@gK@006:288).

Since Martilla & James (1977) used this method stineate business strategy in
automobile sales industry, it has been used irouarfields; travel and tourism, leisure
and recreation, education, healthcare marketing, éh, 2001:617). With the
advantage of easy and fast calculation, it has beshknown for useful method of

satisfaction or performance evaluation.

Figure5.1. Theoriginal IPA framework

Extremely Important

A. Concentrate Here B. Keep Up The Good Work

Fair Excellent

Performance Performance

C. Low Priority D. Possible Overkill
Slightly Important

Source: Matrtilla, J. A. and James, J. C., 1977, dntgnce-Performance Analysis, In: Journal of
Marketing, Vol. 41, No. 1, pp. 77-79.

Importance-Performance Analysis shows research seglgtted on a two-dimensional
matrix. As shown in figure 5.1, the original IPA framork is a graph designed by x-
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axis for performance and y-axis for importance. Hiels of the quadrants A, B, C, and
D refer to marketing effort. A (Concentrate here)K&ep up the good work), C (Low
priority), and D (Possible overkill) (Martilla andames, 1977:77-79). Each attributes

about importance and performance are marked irobtieese 4 quadrants.

Tableb5.1. 4 quadrantsof | PA grid

Quadrant Description

Importance of attributes is highly recognized tstomers, but performance leve
A is very low. Attributes positioning in this quadtareed more concentrated efforgs

for improvement.

[

Customers consider attributes very important, at $ame time, organization
have high level of fulfillment.

This quadrant has low importance and low perforraaAdthough performance i
C low, manager should not concentrate on the atg#hulue to low importanceg.
Limited resources need to be used for this part.

This quadrant has low importance and high perfoneagustomers are satisfiqd
D with performance of organizations, however, orgatins need to maintaif

current efforts.

Source: Byun, W. H. and Roh, C. C., 2002, A Courgasure Strategy of Tourism Marketing for
Activation of Backje Cultural Tourism : Applicatidm IPA Model, Journal of Tourism and
Leisure Research, Vol. 16, No. 4, pp. 30-31

In quadrant A, attributes are highly recognized ustemers, but satisfaction level is
very low. Hence, organizations are especially remglio concentrate on the attributes in
this quadrant. As quadrant B has high importance lagtd performance both, it's
important for organizations to maintain currentvgss level and strategy plan. On the
other hand, quadrant C shows low importance and lofonmeance, so lower priority
should be given. Finally, quadrant D is recognizedoav importance to customers, but

it shows high satisfaction. However, organizationsdi® maintain service level.

In order to separate 4 quadrants, decision forntiddle axis in IPA grid is a very

important step for further analysis. Although medadrdata scale, standard deviation,
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mean from minimum and maximum, etc. are used; nfrgam minimum and maximum
is generally used in previous literatures. We a&ignsider mean as middle axis in this

study.

5.2. Difference analysisfor satisfaction and importance of port service

We analyze IPA with 24 measurement variables resdiften factor analysis in chapter
4. To estimate service importance through questimanwe also use 5 point likert scale

like service satisfaction.

T-test is a method of hypothesis testing, which dgsléneans of the two groups are
equal’ (null hypothesis) or ‘means of the two groum® not equal’ (alternative

hypothesis) by calculating p-value. If p-value esd than significance level (0.01 or
0.05), null hypothesis will be rejected and alten®tvill be accepted. T-test includes
one-sample t-test, independent-samples t-testpamed-samples t-test. In this study, as
satisfaction and importance need to be comparediins, we use paired-sample t-test to

calculate mean, standard deviation, t-value, pejaand mean difference.

The results of paired-samples t-test for satisbactind importance is as following table
5.2. From the results, most of attributes show stasilly significant differences

between satisfaction and importance (p<0.01), armmpt cargo handling through
check gate (x12), convenient arrangement for spares and ship’s materials delivery
(x19) also show significant differences (p<0.05). tBa other hand, low possibility of

cargo damage, missing and pilferage (x14), promptegss of CIQ (x16), efficient

performance by EDI (x23) have no significant diéfece.

As a results of satisfaction mean, 24hr/holiday @angndling service (mean=3.72),
efficient performance by EDI (mean=3.70), conveoerior bunk and water supply
(mean=3.69), prompt process of CIQ (mean=3.65)veoient arrangement for spare
parts and ship’s materials delivery (mean=3.55)pugh handling equipment

(mean=3.53), quick decision making process in teainimean=3.46) show high sample
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mean in sequence. In terms of importance, stalpelglwof work force (mean=4.36),
enough port facilities and berths (mean=4.32), ghcwandling equipment (mean=4.31),
deep water draft (mean=4.18), 24hrs/holiday camudhng service (mean=4.18), port
authority’ constant efforts for port developmente@n=4.17), well-skilled port workers
(mean=4.12) have high sample mean in sequence.

Table5.2. Comparison of satisfaction and importance (Paired-samplest-test)

Satisfaction Importance Mean
Mean Std. Rank | Mean Std. Rank | Difference ! P
Deviation Deviation
x01 3.53 0.858 6 4.31 0.872 3 0.78 8.443| 0.000**
x02 3.44 0.726 8 4.32 0.822 2 0.88 10.568| 0.000**
x03 3.33 0.814 17 4.18 0.868 4 0.85 8.663| 0.000**
x04 3.07 0.921 21 4.09 0.836 8 1.01 10.323| 0.000**
x05 3.20 1.028 20 4.12 0.799 7 0.93 9.843| 0.000**
x06 2.71 0.941 24 3.40 0.919 23 0.69 7.411| 0.000**
x07 2.81 0.904 23 3.26 0.965 24 0.45 4.555| 0.000**
x08 2.88 0.883 22 3.87 1.035 14 0.99 8.948/| 0.000**
x09 3.31 0.845 19 4.17 0.836 6 0.86 9.463| 0.000**
x10 3.72 0.882 1 4.18 0.830 5 0.46 5.463| 0.000**
x11 3.39 0.877 11 3.69 0.983 19 0.29 3.272| 0.001**
x12 3.42 0.872 9 3.66 0.996 20 0.23 2.118| 0.036*
x13 3.39 0.926 11 4.36 0.820 1 0.96 11.005| 0.000**
x14 3.34 0.918 16 3.47 0.892 22 0.13 1.309| 0.193
x15 3.39 0.958 11 3.97 0.757 9 0.58 6.313| 0.000**
x16 3.65 0.879 4 3.7 0.870 15 0.14 1.450| 0.149
x17 3.39 0.918 11 3.73 0.920 17 0.34 3.286| 0.001**
x18 3.32 0.915 18 3.95 0.894 12 0.63 6.691| 0.000**
x19 3.55 0.890 5 3.73 0.791 17 0.18 2.303| 0.023*
x20 3.69 0.896 3 3.96 0.732 10 0.27 3.438| 0.001**
x21 3.35 0.871 15 3.96 0.817 10 0.61 7.112| 0.000**
x22 3.42 0.953 9 3.77 0.957 16 0.34 3.355| 0.001**
x23 3.70 0.926 2 3.53 0.948 21 -0.17 -1.722| 0.087
x24 3.46 0.899 7 3.90 0.760 13 0.44 5.057| 0.000**

Significance levels : *p<0.05, **p<0.01

The high mean differences of importance and satisia are shown from port’s
performance of a contract (mean=1.01), safety aveamenraining for port workers
(mean=0.99), stable supply of workforce (mean=0.96at is, there are the differences
of perception between ports and customers and cessoare not really satisfied with

those service provided by ports. In contrast, ibveh that satisfaction of efficient
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performance by EDI (x23) is higher than importance.

5.3. The result of importance-performance analysis of port service

As the figure 5.2 below, sample mean of importaanmoe satisfaction for port service are
each 3.89 and 3.35, which are used for middle akismportance (vertical axis) and

satisfaction (horizontal axis) in IPA grid.

Attributes belong to quadrant A are deep water dpedB), port's performance of a
contract (x04), well-skilled port workers (x05), pathority’ constant efforts for port
development (x09). Hence, there is a room to be orgat significantly due to high
importance and low satisfaction. Terminals needotacentrate on the attributes in this

quadrant in advance to meet customers’ satisfaction

Many attributes which ports consider important apsifoning in quadrant B, which
include enough handling equipment (x01), enough paxcilities and berths (x02),
24hrs/holiday cargo handling service (x10), stalpply of workforce (x13), incentive
policies for high frequency of vessel calling (x1§uick ship repair service (x18),
convenience for bunker and water supply (x20), quésponse to customer to customer
claims (x21), quick decision making process in ieah(x24). As this quadrant shows
high importance and high satisfaction, it's impaott& maintain or improve current

service level and strategy plan.

In quadrant C, there are port workers’ language comaation (x06), port workers’
supportive and cooperative attribute (x07), satetareness training for port workers
(x08), and low possibility of cargo damage, missiagd pilferage (x14). Even though it
has low satisfaction, low priority should be giverddimited resources need to be used

for the attributes due to low performance.
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Figure5.2. Mean data plotting of the satisfaction and importance
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It is inferred from figure 5.2 that Quadrant D ismguetitive advantage due to its high
satisfaction compared with low importance. However,sétems that the service
attributes here are over invested (Bang and Rof6:208) Therefore, ports need to
distinguish the service from others and to maintainrent satisfaction. Prompt
dangerous cargo handling (x11), prompt cargo hagdthrough check gate (x12),
prompt process of CIQ (x16), notice about informatiof port situation (x17),
convenient arrangement for spare parts and shiptenals delivery (x19), immediate
information about cargo location (x22), efficiemrformance by EDI (x23) are included
in this quadrant.
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6. Conclusion

6.1. Summary of study

The purpose of this study is to suggest evaluatiodel of port service quality and find
out causality of port service quality which affecistomer satisfaction and loyalty. In
this paper, we examined the impact of port servigaity on customer satisfaction and
customer loyalty based upon suggested evaluatiodem&rom 137 acceptable data
from questionnaire survey responded by shippingpaones calling to ports in Korea,
we carry out factor analysis and Structural Equatibodeling using SPSS 15.0 and
AMOS 7.0.

We establish 8 hypotheses based on SERVPERF in oodégst correlation of 5

dimensions of port service, port service qualitystomer satisfaction, and customer
loyalty. From the result of the hypothesis testiwg, accept 6 hypotheses out of 8 with
high Significance level and reject 2 hypothesespsingly, the result shows that
customer satisfaction and port service quality dbaifect customer loyalty in spite of
high effect of port service on customer satisfactidherefore, it is reasonable to
suppose that other factors (port charge, port imcatinterland, etc.) instead of port

service quality are highly considered when shipgiognpanies choose ports.

On the other hand, the result of direct, indirectofal effects analysis shows that all
five port service dimensions have high indirecteetf§ on customer loyalty via port

service quality and customer satisfaction.

For additional analysis, Importance-Performance ¥sia(IPA) approach is used for
strategy of port service. The result of IPA indesathat port’s performance of a contract,
port workers’ skill, constant efforts for port despinent, etc., have high importance
and low satisfaction. On the contrary, CIQ process| p&formance, prompt cargo
handling through check gate, notice about poriasitn, etc., have high satisfaction and
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low importance.

This research provides critical view of port seevity analyzing effects of port service
on port service quality, customer satisfaction, emstomer loyalty. Besides, IPA shows
gaps between perceived service satisfaction andrtarpze in order to help ports or

port authorities to establish reasonable strategies

6.2. Limitation of the study and suggestionsfor future research

The limitation of this study and suggestions fdufe research are as below;

First of all, the concepts of port service and anvice quality are not clearly defined
in spite of many attempts. In addition, questioowbvalidity of 5 dimensions which
are applied to port industries still remains untther unidentified concept of port service.
Therefore, future research about service qualilgedsions, and measurement variables

for port industries are required basically.

In this study, we use SERVPERF (performance-basdtadginstead of SERVQUAL

in order to focus on performance (perceived custa@atsfaction) only. That is because
expectation will not be able to be measured congigtedue to the subjective

characteristic of service quality (Cronin and Tayl992). In other words, consumers
may not distinguish the level of expectation measwant, and it is possible for
consumers to give the good score for all the véeglHowever, as SERVPERF simply
uses performance indicator, the limitation of suual causality may be occurred in the

result of analysis.

In the former business or marketing researchese thiee some cases that SERVQUAL
and SERVPERF are used together. On the other hatige iport industry, even though
SERVQUAL is sometimes used for service measuremewnuld like to suggest to
measure port service with SERVQUAL and SERVPERF togeimeorder to find

adequate method for evaluation model of port sergicality.
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Appendix B. Questionnaireform

g
Questionnaire for port service quality

-

Dear Sir/Madam,

Thank you for participating in this questionnaiféis survey form is designed for development of
port service quality measurement and for analysimportance-performance correlation. It consists
of 4 parts(58 questions), and It will probably tgkel 20 minutes to complete this form.

In this questionnaire you are asked importancet&fsation about port service and all your answers
will highly affect the result of this analysis. ptease answer the questions carefully in your view.
promise that all your detail will be confidentialdait will never be used for any other purpose.

If you have any other questions about this surveguestionnaire, please feel free to call me at
+82.(0)51.410.4911. After you complete this formplease fax this form back to
+82.(0)51.405.8822, or email melatgin3@gmail.com

| appreciate you taking the time to fill out thisesgtionnaire, and | wish you good luck for all your
future.

Sincerely yours,
Chang Jae Gon

1. This part is about generafarmation about respondent. Please read each dbitbeiing questions, and fi
or answer the questions.

1-1. What is the name of your company?

( )

1-2. What department are you belong to? Or what arergsponsible for?
( )

1-3. What is your job title in your company?

o Staff o Assistant manager o Manager
o Deputy general managen General manager o Director or higher
position

1-4. How long have you worked for your company?
o under 2 years o 2 years — 4 years o 5years—9 years
o 10 years — 14 years o 15 years -19 years o over 20 years
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2. This part is about service importance and satisfacif a port you usdRead each of the following questit
that most appropriately represents your opinion.

Importance Satisfaction
No. Questions Very Very Very Very
Unimportant  ImportantDissatisfied Satisfied
1 | Enough handling equipment o o o o oflo o o o o
2 | Enough port facilities and berths o o o o olo o o o o
3 | Deep water draft o o o o olo o o o o
4 |24hrs/holiday cargo handling service o o o o olo o o o o
5 | Incentive policies for high frequency of vesselinal o o o o olo o o o o
6 Z;c&rrgjap;;%ctﬁqses) of CIQ (Custom Clearance, Immignatéo 6 o olo o o o o
7 | Quick response to customer claims o o o o olo o o o o
8 | Prompt dangerous cargo handling o o o o oflo o o o o
9 | Immediate information about cargo location o o o o olo o o o o
10 | High productivity of port equipment to minimize pémejlo o o o o|lo o o o o
11 | Notice about current local marine condition o o o o olo o o o o
12 | Safe port arrival through vessel passage o o o o olo o o o o
13 | Communication between yard and control center o o o o olo o o o o
14 | Flexible and prompt berth allocation o o o o olo o o o o
15 | Notice about information of port situation o o o o olo o o o o
16 | Report of local weather forecasts o o o o olo o o o o
17 | Efficient performance by EDI(Electronic Datalnegé) |[o o o o o|lo o o o o
18 | Free time of container freight station o o o o olo o o o o
19 | Quick decision making process in terminal o o o o olo o o o o
20 | Port's performance of a contract o o o o olo o o o o
21 | Prompt cargo handling through check gate o o o o olo o o o o
22 | Well-skilled port workers o o o o oflo o o o o
23 | Communication with port workers(language) o o o o oflo o o o o
24 | Port workers' supportive and cooperative attribute o o o o olo o o o o
25 | Stable supply of workforce o o o o olo o o o o
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26

Safety awareness training for port workers

27

Low possibility of cargo damage, missing, and péfe

28

Low failure rates of handling equipment

29

Safety operation of port equipment

30

Efforts for security and safety in port

31

Well-equipped Navigation aids for safe vessel nglli

32

Evacuation policy for emergency case

33

Clean port spaces and facilities

34

Periodic inspection for equipment and facilities

35

Restricted entrance

36

Quick ship repair services

37

Convenient arrangement for spare parts and
materials delivery

9

38

Convenience for bunker and water supply

39

Convenience facilities for crews

40

Emergency services for crews

41

Port authority' constant efforts for port developine

42

Port authority' positive marketing activity

43

Try to listen to customer request

44

Efficient use in multi-modal transportation

45

Proximity of CY, CFS, and warehouses
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3. This part is about customer satisfaction of a pott use. Please read each of the follpwi

ng questions and mark your answerin the blank that most appropriately represents

your opinion.
3-1. Please answer the following question.
No. Question SFroneg Disagree| Neutral | Agree Strongly
Disagree Agree
1 | Aport !l use has high level of overall servicalify
3-2. Please answer the following questions.
No. Questions S_trongly Disagree| Neutral | Agree Strongly
Disagree Agree
1 |I'm satisfied with port equipment and facilities
2 | I'm satisfied with provided port information
3 | I'm satisfied with other support activities
4 | I'm satisfied with port development plan

4. This is about recommendation & word of mouth, riéVigention, etc. Please read each| of

the following questions and mark your answerin the blank that most appropriatel

y represents your opinion.

No. Questions S_trongly Disagree| Neutral | Agree Strongly
Disagree Agree
1 |I'l recommend a port by word of mouth
2 When | need to change, I'll consider a port| as
priority
3 I'll maintain the number of vessel’s calling or neak
it crease
4 I'll continuously use a port if there is no
unavoidable reason

o Thanks for your participation~!!
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