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Chapter 1
Introduction

1-1 Background and Purpose of the Study

In international trade deals, more than 80% ofgieds are transported by sea. The
overall objective of a shipping operation might defined as “to transport cargo

safely and cost-effectively from origin to destinat™

Contradictorily, it is well
known that shipping is a high risky industry. Ag tmain mode of seaborne transport
trade, container liner shipping industry is somewtisky not only because of its
transportation environment but also of its uniqharacteristics. Firstly, due to its
highly capital intensive nature, every liner shigpicompany must possess shipping
systems including several container vessels netedaavide liner services, container
boxes, and corresponding logistical systems. Thegmt order price of new container
vessel is increasing due to the booming shippinketafor instance, the order price
of a 2,750TEU container vessel increased with #te of 47% from 38 million US
dollars in January 2003 to 55.8 million US dollarsNovember 2004. Worldwide,

the liner shipping industry has purchased or asduegponsibility for approximately
155 billion US dollars in direct operating asssisch as vessels, containers, chassis,
and marine terminafs.Secondly, there are existing fluctuations in fréigates,
bunker prices, exchange rates and even interess,ravhich bring a lot of
uncertainties. Thirdly, liner shipping companies getting harder and harder because
of the continually decreasing freight rates reaglfirom the gradually intense market
competition. In view of these characteristics, éss®f damage arising from the
unexpected incidents, poor maintenance, or acddeiit do great harm to the

L W.A. O'Neil, “Why Risk Management in ShippindMO Executive Session on Maritime Risk
ManagementMalmos, Sweden, 9 October 2000.

2 3SY, “Recent Developments in Commercial Shippiraykéts,”"OECD Workshop on Maritime
Transport Paris, France, 4MNovember 2004,

® World Shipping Council “Liner Shipping: Facts aRigjures: Partners in America’s Tradé# Online
Paper, 2005.
http://www.worldshipping.org/liner_shipping-faéigures.pdf
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shipping companies. In order to reach shipping afg@r’'s overall objective and to
strengthen the competitive advantage in the fishgpping market, risk management
is called for in liner shipping industry.

Although many shipping companies have carried isitmanagement (abbreviated
as RM) when recognizing its necessity, not allte#m have sound effects. In other
words, some have low risk management performantéchwis a direct index to
represent the quality of risk management in an roegaion’ Therefore, it is
necessary to identify the factors affecting risknagement performance (abbreviated
as RMP) for any shipping company no matter impleimgrRM or not. The factors
identification process is helpful for the companieghout sound RM effects to
examine where the problems are and for the comparithout RM to avoid taking
detours when carrying out RM in future.

Every organization should have performance indrsatioat allow them to monitor
the key business, financial activities, and pro¢essrd objectives and to identify the
development that requires intervention. Howeverpraisent, no specific indicators
exist in the countries, widely accepted, to valuditectly the performance of risk
management or other relevant issues that refleett wie want to measure as risk
management. Since this type of measure has besideoed subjective and arbitrary,
properly determining the indicators becomes sigaiit if the company tends to well
define its RMP.

All players in the maritime industry are linked &dlger through risk. The success in
risk management enables to strengthen each playengpetitive advantage in the
booming shipping market by improving the performreaad achieving more efficient,
productive and profitable results as a sequenceveMer, except for several main
liner shipping companies including COSCO, Chinap$img, and Sinolines, most
China’s container liner shipping companies (ablaied as CLSCs) are full of
clouding of consciousness in RM. In addition, tteekl of past loss data and
professional RM department is another direct réf@cof the problem. Moreover, the

4 Y. L. Lu, “Assessment of Aviation Safety and Comgite Risk Management Using Systematic Risk
Modeling Approach, Doctoral Dissertation Taiwan, Nation Cheng Kung University, 2004, p.83.
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RM of shipping company, if has, concentrates omyoeganization’s financial risks.

Obviously, the present situation of RM in China'spping industry does not match
the image of an important maritime country. At theme time, China’s CLSCs’
increases in the market share are liable to be degpeby such one-sided and
insufficient RM. It is extremely urgent for China®LSCs to realize their difficulties

in implementing RM and take proper measures themefio improve the quality of

RM.

There is enormous disparity in enterprise cultune development background
between China and developed Western countries.efidrer it is not practical for
China’s CLSCs to follow these countries’ mature Ribdel. Instead, the well
developing RM system of the proper country may ibute to the construction of
their RM system. Thanks to the similar developmistkground of RM and some
results achieved through RM, Republic of Koredésright choice.

Under such circumstances, this study aims to:

(1) Test the theory-based model concerning facaffiecting risk management
performance using structural equation models.
(2) Examine the differences between Chinese CL80©del and Korean CLSCs’
structural model.
(3) Provide suggestions to improve RMP for bothn@ls and Korea's CLSCs.

1-2 Scope of the Study

Since the global economy develops continually angimmunication &
transportation technology advances rapidly, coetaghipping mode, depending on
its features of speed, simplicity, convenience andnomy, has become the main
mode of seaborne trade transport. Liner servicactwis provided on the basis of
fixed schedules and itineraries, is dominated bgeldleets of specialized container
vessels operating on major trade routes arounediniel.

Generally speaking, RM in both China’s and Kor&zl'SCs is at the start-up stage.



Although China and Korea are respectively locatesl fifth and the eighth of the
most important maritime countries in terms of thetal merchant fleet hanging both
national flags and foreign flayseither correspondingly has the well-developed RM
system. But Korea’s CLSCs have paid higher attartioRM, which are reflected by
the public statistical loss data provided by th@atBnent concerned, periodicals
concerning RM, and more relevant studies on RM. gaing the attitudes toward
factors affecting RMP of China’s and Korea’s CL3Dables to examine the disparity
in RM from which we can discover each other's deficy and, as a sequence,
recommend the practical suggestions for both taangthe quality of present RM.

In summary, this study focuses on the RM in botin&k and Korea’s container
liner shipping companies.

1-3 Research Methodology
(1) Literature-Based Hypotheses

This study is based on a literature review thatvidles a verbal description and
explanation of many previous studies on the riskagament in shipping industry.
The preliminary idea of the object and structure tbis paper are gradually
ameliorated during the explorative research ontiegigmaterials. At last, this paper
proposes five hypotheses of factors affecting reknagement performance as the
summary of literature review and as the start s€aech process.

(2) Questionnaire

To perform the objective of testing hypothesesexainining the different attitudes
toward factors affecting RMP of China’s and Kore€&SCs, a questionnaire is

5 United Nations, “Review of Maritime Transport, 200United Nations Conference on Trade and
DevelopmentGeneva and New York, 2004, p.33.
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designed to collect the data to be used in thesstal calculation. The questionnaire
copies are dispatched to several departments inguzperating department, claim
department, equipment control department, finanaapartment, and general
manager office of 23 China’s CLSCs or branches2fhHorea’s CLSCs or branches.

(3) Statistics Package

Once the data are obtained from the answer shéele @uestionnaire, they are
anglicized by utilizing statistics package incluglirdescriptive analysis, factor
analysis and reliability analysis. The descripstatistics analysis aims to find out the
respondent’s viewpoint and attitude toward eaclofa&ffecting the risk management
performance of liner shipping company. Factor asialynd reliability analysis are
used to reduce the number of variables and to ertberinternal consistence of the
newly built hypothesized structure model.

(4) Structural Equation Modeling

Structural Equation Modeling (abbreviated as SEMpivery general statistical
modeling technique invented by geneticist Sewaligitr (Wright, 1921) and is
widely used in the behavioral sciences. SEM prav@eery general and convenient
framework for statistical analysis that includesvesal traditional multivariate
procedures, for example factor analysis, regresai@bysis, discriminate analysis. In
this study, SEM approach, through which we can fivitether there is a causal
relationship between each factor and performanieetedf risk management as well
as whether there are correlations between eaclorgacis chosen to test the
hypotheses.



1-4 Structure of the Study

Chapter 1 depicts the background, purposes ancesobphe study and briefly
introduces the research methodology and outlirtbeotlissertation.

Chapter 2 focuses on the literature review of nislnagement in shipping industry,
on which the preliminary idea and structure of thesertation are based and goes
further into the risk management performance (RMmg literature background, on
which the factors affecting RMP to be hypothesizaed variables to be tested are
based, is introduced here, too.

Chapter 3 dwells on the study procedure and on ehgirical research
methodologies applying to corresponding processtliibuild the structure of study
on the basis of previous literature review. Secgrdifine the variables pertaining to
the study. Thirdly, propose the hypotheses to bie Eourthly, design and explain the
questionnaire including scale, target populatiamtents according to the purpose of
the dissertation. Finally, introduce the statidticgethods to be used in later data
analysis.

Chapter 4 carries out the concrete comparativeysisabf questionnaire answer
sheets. This finally confirmatory analysis include® parts: 1) analysis of data from
Chinese respondents, and 2) analysis of data fromedf respondents. Suggestions
for both Chinese and Korean liner shipping compaai® provided after getting the
comparative analysis results.

Chapter 5 is the summary, limitations and futuceligs.



Chapter 2
Literature Review

2-1 Researches Related to RM in Shipping Industry

Researches related to RM in shipping industry eagémerally classified into two
categories: studies on pure RM and studies on fgge@IRM. Pure risks exist when
there is a chance of loss but no chance of gaiilevepeculative risks exist when
there is a chance of gain as well as a chancessf lo

2-1-2 Studies on Speculative RM

Recognizing the risks emanating from fluctuatiomdreight rates, bunker prices,
the price of the vessels, even from fluctuationghe level of interest rates and
exchange rates, many studies have been made oulapec risk management of
shipping industry.

i. Market risk management (Gwak, 1995; Chen and W\20@¢4)

il. Financial risk management (Huang, 1995; Kim, 2001)

iii. Both financial and market risk management (Menaemaf Dicer, 2001;
Nomikos and Alizadeh, 2002)

iv. Political risk management (Lee, 1995)

Gwak (1995) reviewed the market risk from the viewp of shipping companies.
According to his study, fluctuation in market riblas significant influence on the
operation of risk companies. Although insuranca iy effective control method of
risk management, it is necessary to prepare otregegic control techniques for more
risks confronted by the shipping industry. Chen &wang (2004) investigated an
estimation of optimal hedge ratios by applying bathdom coefficient autoregressive
(RCAR) and bivariate GARCH model to estimate tinaying hedge ratios in bulk



shipping market.

Huang (1995) analyzed the financial risk managenwnsix listed shipping
companies of Taiwan. With the help of the regressiwdel, he found that paper
interest rate, currency exchange rate, long-teterést rate, and the voyage charter
rate are the main financial risk exposures in &f¢he six investigated companies. As
described by Kim (2001), the risk of shipping comiea is even higher than that of
other industries because it is very uncertain fop@ng companies to obtain stable
revenue and sustain their growth rate. The studysisehypotheses and multiple
regression analysis and T-test model to examineshifgping-related risk and those
factors including fluctuation of vessel, fluctuatiof debt, fluctuation of charter cost,
fluctuation of operation profits, fluctuation oftarest, and fluctuation of cash flow.
The six hypotheses were the following: Four fact@isctuation of vessel volume,
fluctuation of debt, fluctuation of operation ptsfiand fluctuation of cash flow) had
a negative correlation with the shipping risk wlardawo factors (fluctuation of
charter cost and fluctuation of interest) had atpescorrelation with the shipping
risk.

Menachof and Dicer (2001) pointed out that thetstia use of oil commodity
futures contracts would be a much more effectivéhoe for hedging the risk arising
from fluctuating bunker prices. By strategic usecofmmodity futures, the shipowner
was able to better reduce his/her risk exposuresfearing it to willing parties at the
futures exchanges, thereby eliminating the needherbunker surcharge. Besides
discussing and analyzing different methods for eglpunker prices risk including
petroleum and petroleum product futures, forwarsaps and option contracts on
bunker oil, Nomikos and Alizadeh (2002) identifiedother unanticipated change in
the level of freight rates in shipping operations.

Lee (1995) considered the international conventmn®gulations that are made to
reduce maritime casualties, such as SOLAS Convertioensure ship’s structures
and equipments, MARPOL Convention to prevent oillyion form ships, and
STCW Convention to establish standards of traingegtification and watch keeping
for seafarers. Lee drew his conclusion that safatlicy is one of the factors



positively correlating with the safety management.

2-1-2 Studies on Pure RM

Studies on pure RM include:
i. Pure operation risk (Shiau, 1996)
il. Maritime risk (Nam, 2000; Yun, 2000; Xu et al., BQ®uang, 2002; Liu,
2004)
iii. Documentation risk (Guo, 2003)
Shiau (1996) classified the pure operation risks thsult from the maritime pefils
confronted by container liners into three catego(#ee Figure 2-1):
(1) Property risk including risk exposures to lossesf container vessel,
container itself, and other properties.
(2) Net income risk including risk exposures to loseédreight income and
operating cost.
(3) Third Party Liability (TPL) risk including risk exgsures to injury of crew
and to losses of container vessel and contairedf ressulting from collision.
Yun (2000) and Nam (2000) discussed the risk mamage of oil tanker transport
and container transport from the point of marinumance cover. Xu et al. (2000),
from the cargo owner’s point of view, analyzed tis& factors of cargo transportation
by sea through a post-loss analysis study thaased on the data collection from
insurance companies. They concluded that the tege thisk peril$ of cargo were 1)
wet damage, contamination. 2) Car accidents. 3y&dipe failures of dockers. Huang
(2002) went further into evaluating the factorsefing the pure risk management in
liner shipping. The study of Liu (2004) analyzed potential problems relating to the

® The Marine Insurance Act 1906, Article 3.
“Maritime perils” means the perils consequent arinoidental to, the navigation of the sea, thdbis
say, perils of the seas, fire, war perils, piratesers, thieves, capture, seizures, restraints, an
detainments of princes and peoples, jettisonsatrgriand any other perils, either of the like kord
which may be designated by the policy.

" Exposures to loss or gain are the objects ort@inmfacing possible loss or gain.

8 Perils are causes of loss.



implementation of liner ship security and suggeditagl's establish a security system
of container ships for reference in order to enkanaritime security.

<Figure 2-1> Main Operation Risks of Liner ShippingIndustry

Container Vessel Risk

Property Risk Container Itself Risk

Other Property Risk

Freight Risk

Main Operational Risk of
Liner Shipping Industry

Net Income Risk

Operating Cost Risk

Personal Liability

TPL Risk Cargo Liability Risk

Other Liability Risk

Source: Shiau (1996)

After examining mechanism of electronic transactiBono (2003) pointed out that
the problem of risk management relating to the &dopf Electronic Bills of Lading
resulted from the immature technology. As a negggsart in the shipping operation,
any problems in electronic transaction of docunt@maor payment would have
effect on the whole shipping operation.
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(3) Studies on general RM

On the basis of an interview with ocean freightwfarders and literature review,
Hsiao (2002) found most of ocean freight forwardersTaiwan did not have risk
management department and lack training of prasaasrisk management. The same
conclusion was drawn by Jang (2001) after he inyatstd the actual situation of risk
management in container terminal by implementimgestionnaire and an interview
with the four container terminals (HBCT, PECT, UTGCT) in the port of Busan.
Jang recognized the shortage of general recogniiorthe risk management in
container terminal and suggested the concept of &Muld be attached great
importance from the executives. In other words, cakee’s support in risk
management was the key answer to improve the riakagement in Korea’s
container terminal.

It is obvious that the necessity for risk managemmershipping industry has been
already recognized. All these previous studies rdmrted much help for the deep
understanding of RM. However, not all companiesehagund effects even if they
carried out RM for a period of time. In other wardbey are with low risk
management performance, which is a direct indexefwesent the quality of risk
management in an organization.

2-2 Researches Related to RMP
2-2-1 Definition of RMP
There is no consensus in the definition of RMP. Huoholars defined RMP

differently according to the specified circumstasic&able 2-1 concludes several
common definitions of RMP.

_11_



<Table 2-1> Summary of RMP Definition

Representative Definition of RMP

Head (1985) RMP is the variance in the actual te$tom the pre-settled standards.

RMSTA (2005) RMP is a mechanism that monitor ancticd risk management.

RMP provides a qualitative measure of managemergedaon
Carreno et al. (2005) predefined “targets” or “benchmarks” that risk mgement effortg

should aim to achieve.

Zhou (2003) RMP is used to examine whether thedsgtevel of safety is achieved

by the least costs.

Lu (2004),
Huang (2002),
Kim (1994),
This study

RMP represents the quality of risk management inrganization.

The risk management program must have a built-iohameism of self-monitoring
to determine if the program is meeting its objextivA monitoring and control
mechanism is accomplished by RMP that should betiizble and measurabfe.

The process of RMP evaluation consists of thrges$te

(1) Determine performance standards

(2) Compare actual performance to the pre-settled atdad

(3) Take actions to amend risk management activities uorealistic
standards.

In Carreno, Cardona and Barbat’s points of view, REfrovided a qualitative
measure of management based on predefined “targetSbenchmarks” that risk
management efforts should aim to achféve

® What is Risk Managemer®RMSTA Vol.1, Section Two, 2005, p.5.

10 George L. Head and Stephen HorrB$sentials of the Risk Management Prockfsvern, Pa.:
Insurance Institute of America, 1985.

11 M. L. Carreno, O. D. Cardona and A. H. Barbat, &fation of the Risk Management Performance,”
International Conference of 2§O\nniversary of the 1755 Lisbon Earthquakisbon, Portugal, 1%
November 2005.
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Zhou (2003) regarded RMP as the indicator showihgther the highest level of
safety was achieved by the least costs.

Lu (2004) defined RMP as the quality of risk marragat in an organization. The
evaluation of RMP aims at controlling the effectieas of RM plan implementation.

Kim (1994) made an empirical study on the expomdir risk management
performance in Korean. By applying T-test, multipdgression, and path analysis to
the study, Kim found the factors including entespricharacteristics, scale and
experience of Export & Import; export trade feafmdirect export & indirect export;
characteristics of credit risk management, recagmivf credit risk & control method
of credit risk had influence on the quality of dtetsk management.

Huang (2002) indicated the degree of executive'ppett, organizational
formalization and information system were found ifpealy related to the
performance of pure risk management. In other wotbsse three factors had
significant influence on the quality of RM.

Holding the same view as Lu’s, Kim’s, and Huangss study defines RMP as the
quality of RM, too.

2-2-2 Indicators of RMP

Every organization should have performance indrsatioat allow them to monitor
the key business and financial activities, procesgard objectives and identify
development which require interventianHowever, at present, no specific indicators
exist in the countries, widely accepted, to valuditectly the performance of risk
management or other relevant issues that refleett wie want to measure as risk
management. In all cases this type of measure @éas bonsidered subjective and
arbitrary due to their normative charaéterTable 2-2 is the summary of RMP
indicators developed by previous studies.

2 A Risk Management StandaAlRMIC, ALARM, IRM, 2002, p.9.
13 carreno, Cardona and Barbap,cit.,p.1.

_13_



<Table 2-2> Summary of RMP Indicators

Representative Indicators of RMP

Wang (2001), RM cost indicators, such as insurance premiumsajmed losses,

Huang (2002) administrative costs, risk control and loss preisenéxpenses.
Kim (1994) Ratio of credit RM cost and the sum@fenue and asset.

Result indicators, such as the variation in lossgjdiency and loss
Wang (2001) ) ) )
severity achieved through the regular loss anahggiert.

Ration of decreased risk losses and the sum of aisks and
Zhou (2003) _
opportunity cost.

Lu (2004) Ratio of the detected risk and the realidigk.

Carreno et al. (2005) Risk Management Index (RMI)

Activity indicators, such as the quantity of RM rtiegs and

This study publishing home RM periodical, quality of RM traigj, quality

management.

The main three standards of RMP evaluation werevsanized by Wang (2001):

(1) Result standard: Regarding the variation in losgency and loss severity
achieved through the regular loss analysis repotha evaluation indicator
of RMP. By comparing the result variation rate witie pre-supposed
variation rate, it is easy to find out the leve R¥IP.

(2) Activity standard: Regarding the quality and quigntif RM activities as the
evaluation indicator of RMP. RM activities includegularly hosting RM
seminar, publishing home RM periodical, implemegtsafety inspection,
providing RM training for employees, etc.

(3) RM cost standard: Regarding the economic cost of Bisisting of
insurance premiums, retained losses, administratbgs, risk control and
loss prevention expenses as the evaluation indichteMP. Since RM aims
to secure the safety maximization with the minimoast for the company,
RM cost criterion is the best way to measure whethanot the present RM
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plan is the most economical one.

Huang (2002) adopted the RM result criterion by paring the loss frequency and
severity of cargo, number of crew and non-crewripjloss of assets, pollution in
2001 with those in 2002 to evaluate the RMP of @iowtr carriers in Taiwan.

Lu (2004) defined RMP as a fraction,

RMP=" RisKgetected!/ RiSKesigual

where detected risk is the numerator and the rabidsk is the denominator.
Therefore, it has direct relation to the naturette organization, in other words,
higher RMP value means this organization has betiechanism and potential to
detect and correct their problems. On the othed han organization with lower RMP
means that the residual risk still exists due tetgadefense mechanism failure or
inadequate experience feedback mechanism. Obvjoeglyation A indicates two
possibilities for higher value of RMP, one is tchance the effect of numerator, in
other words, organization should make effects obl@m finding; another way is to
reduce the effect of denominator, or to make redidigsks term lower. In this case,
the organization should modify their policy, startjgrocedure, etc. to eliminate the
root causes or latent factors to avoid those risks.

Another ratio, RMP=Credit Risk Management Cost/ grie + Asset), was
defined as the performance of credit risk managéimgiKim (1994).

Zhou (2003) developed a formula as:

RMP=Decreased Losses of Damage / (RM Cost + OppitytGost),
when the value of ratio is over 1, Zhou regarded ®M plan as the good one and
recommended to apply this plan; when the valuawd is less than 1, Zhou regarded
it as a failure plan. The opinion of Zhou fully nif@sted the core content of RM, i.e.
to guarantee the highest level of safety by thstleasts.

Carreno et al. (2005) chose the method of the Riskagement Index (RMI),
which is developed to evaluate risk managementopeence and effectiveness of
countries of Latin America and the Caribbean inftenework of the Disaster Risk
Management Indicators Program in Americas of thiéddal University of Colombia.
RMI involved establishing a scale of achievemenele or determining the distance
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between current conditions and an objective thidsbo conditions in a reference
country.

It is known that the RMP indicators are subjectared arbitrary case by cd&e
Since this study aims at finding the factors affeptRMP in the liner shipping
industry, the result standard suit for certain canmypis not available. Instead, | define
six general risk management activities, which hasenmon in the liner shipping
industry, as the specific indicator in this study.

Firstly, the effect of risk control activities is\der consideration. In liner shipping
industry, many methods are used to control riskshss selling container boxes or
shipping spaces to reduce the risk or buying immea covering Hull & Machinery,
container itself, container owner’s third partybligy (TPL), and container operator’s
cargo indemnity’ to transfer risks. Once a liner shipping comparakes good use
of different methods to control its risks, the lo$sisk retained by the company itself
will decrease. In this sense, the amount of ris&imed is chosen to reflect the risk
control effect.

Safety inspection and maintenance for the contaiassel and relevant equipment
IS necessary to secure the seaworthiness. SingeleArll of Hague-Visby Rules
stipulates that the carrier shall be bound befod & the beginning of the voyage to
exercise due diligence to make the ship seawattkyinsurer is exempt from the loss
caused by un-seaworthiness and, instead, the rchimeelf has to undertake the loss.
Therefore, this is very important indicator to d=ge the potential risks for the
carriers.

Punctuality, which means on-time departure andvalriin accordance with the
fixed schedule, is an important management perfocmaindicator of container
shipping companié® as well as the fifth indicator of RMP in this spud@he reason
for choosing punctuality is that it directly reftecthe quality of risk management.

% ibid., p. 1

15 sang Gap Park, “A Study on Insurance ProblemthidDevelopment of International Multimodal
Transporf’ Doctoral Dissertation Korea: Kyungsung University, 1994, p.86.

8 XiaoLing Zhang, HanWon Shin, SooHo Lee, “On thef®*enance Evaluation of the Chinese
Container Liner Shipping Companies: A Case StudZ@8CON, CSCL, and Sinolines by Applying
an AHP Model' International Journal of Navigation and Port Resga 28(9), 2004, pp.775-781.
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High punctuality hints a sound RMP.
Staff mobility is another indicato

r of quality mayeanent. High staff mobility,

especially the mobility of executives, may resuitthe work delay, information

missing, secret divulgation, customer leaving, ate will bring unexpected loss to

the organizatiof.

<Table 2-3> Explanation of RMP Indicators of This Sudy

Indicator Remark
) | It reflects the effect of risk control of the
Y 1: Loss amount caused by risk retainipg o
organization. Fewer amounts, better RMP.
Y.: Times of inspection and maintenanc&his is the necessary process to secgure

the
equipment

for container vessel arn

dseaworthiness.

More inspection & maintenar
better RMP.

Y 3: Quality of RM training for the staff

Higher qusli better RMP.

Y4 Times of meetings or
concerning RM hosted by th

organization

seminars
eMore meetings, better RMP.

Ys: Punctuality (sailing on time)

Punctuality reflects the quality management oftli
shipping companies.
Higher punctuality, better RMP.

ne

Ye: Staff mobility

High staff mobility, especially the mobility g
executives, may result in work delay, informati
missing, secret divulgation, customer leaving,
Lower mobility, better RMP.

=2

ptC.

7 Fu Ping ZhouEnterprise Risk ManagemeittiaoNing: LiaoNing Education Press, 2003, pp.113-
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2-3 Researches Related to Factors Affecting RMP

2-3-1 Executives’ Support (ES)

The executive should be responsible for the totsk management of the
organizational so that Executives’ support highiffuences the RMP (Song, 1990;
Jarvenpaa and lves, 1991; Ye, 1995; Xu et al., 208y, 2001; Huang, 2002).

Based on a questionnaire and an interview impleeaenithin the four container
terminals (HBCT, PECT, UTC, GCT) in the port of Bas Jang (2001) realized the
shortage of general recognition on the risk managgnn container terminal and
concluded that it was the most important and urdbimg for the executives of
container terminal industry to recognize RM. Thensaconclusion was drawn by
Hsiao (2002). She found there were few risk managenspecialists in the
organization. Such phenomenon was imputed to tleeEwives’ lack of the high
recognition of RM. Under such circumstance, thabopawation of different
departments was hard to achieve resulted in thatisfied effect of RMP (Xu et al.,
2000). Moreover, executives with insufficient knedgye of RM are liable to hold the
risk aversion attitude, which may result in the mgalecision-making (Huang, 2002).
On the contrary, the more the executives know att®iRM, the more they will pay
attention to RM. This logic is available in othadustry. It is found that the more the
CEO of an information technology company knows alaf@rmation technology, the
more support he is likely to contribite

In the opinion of Zhou (2003), executives shouldivaty participate in risk
management activities. The board of directors amtiagement are responsible for
ensuring that adequate risk mitigation practices iarplace for effective oversight
and controlling other activities pertaining to rislanagement as well. In addition, the
function of risk management department must begmized by all the organization.

18 D. Q. Lin, “A Study on the Factors Affecting Exdises’ Support to Information Management,”
Journal of Information Managemert, 1997, pp.23-43.
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(Please see Figure 2-2.) It is obvious that RM saxess from the top to the down,
which means the decisions of RM are firstly madeh®s top management then are
delivered to next section, so on and so forth. &loee, RM process must be
completely agreed and positively supported by therdb of directors and executives,
otherwise it is hard to achieve the organizatiafectives.

<Figure 2-2>: Integrated Risk Management Structure:Top-down Style
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i
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Source: Zhou, Enterprise Risk Management, 2003

When evaluating executives’ support factor, Lin9Zpand Huang (2002) selected
four indicators including:
(1) Executives should actively learn the knowledge BE R
(2) Executives should actively participate in RM megsin
(3) Executives should actively carry out RM operations.
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(4) The organization should provide strong financigdsart for RM.
Referring to all literatures stated above, the atiees’ support factor (abbreviated
as ES) is broken down into three items as showialie 2-4.

<Table 2-4> Items of the Construct of Executives’@port Factor (ES)

Label Items Previous Literature Review
CEO should be responsible fpr .
X1 RM Jang (2001), Hsiao (2002), Zhou (2003
) Executives should pay most Jarvennaa and lves (1991),
X
attention to RM. Lin (1997), Huang (2002)

Executives should actively ]
X3 o _ o Lin (1997), Huang (2002)
participate in RM activities.

2-3-2 Standardization Management (OS)

Organization management involves three core managerfunctions: strategic
management function, which consists of activitidgmtt seek to identify the
organization’s mission, its goals and objectivegerations management function,
which is comprised of those activities that provitie goods or service; and risk
management function, which consists of the acgsitihat facilitate the most direct
achievement of the organization’s missforHuang (2002) found the organization
formalization positively relates to the performaméegoure risk management of liner
shipping companies. In her study, Huang dividedattganization formalization factor
into three dimensions:

(1) Organization should have distinct stipulatiandivision of work
of each department

19 ¢, A. Williams and R. M. Hein®Risk Management and Insuran&® Edition, New York,
McGraw-Hill Book Co., 1989Part 1, Chapter 2, p.27.
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(2) Organization should have effective employedquerance system.
(3) Conception of RM should be embedded in evepadenent of
the organization.

Song (1983) pointed out that the head of one shipgiompany should make
efforts to work out a documented RM direction, whépecifies the authorization and
liability of each department and acts as the tageraon of the risk management
decision. Such formalized document will bring mdn&Hp for shipping companies to
achieve satisfied RMP. Zhong (1998) agreed thaaredard organization with formal
objectives and rules & regulations, documented atfer process and indications,
and regular communication among all the sectionstritutes to the effective
management performance.

YKEFM (2004) suggested that, when building its omanagement policy, the
organization should develop a close link between strategic objectives and
management of risks.

Zhou (2003) paid more attention on the human resoof the organization. He
pointed a successful performance of risk managemastbased on a reasonable pay
system. Since the final objective of the stockhdde the profit maximization of the
organization, while that of the executives is thiéityy maximization of themselves,
there is always a Principle-Agent problem in thgamization. To achieve the co-
objective in improving the RMP of the organizatiothe equivalent key is a
reasonable pay system consisting of both rewardpandlty, which is able to impel
executives to strengthen their enterprise risk mameent. Such flexible reward-
penalty system works along both lines of improviR§P and lessening the
possibility of dereliction of duty.

Yap (1990) found that one organization under statidation management, i.e. the
organization has documented policies concerningarorgtion objectives and
different function of each department tends to pdtself with highly computerized
information system.

With reference to the review of studies concerrstendardization management,
this factor is broken down into four items as showiable 2-5.
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<Table 2-5> Items of the Construct of Standardizatin Management Factor (OS)

Label Iltems Previous Literature Review

Organization should have clear Song (1983), Yap (1990), Zhong (1998)
X4
documented RM policy. Huang (2002)

Organization should develop a close
X5 | link between its strategic objectivesyKEFM (2004), Williams and Heins (1989)

and management of risk.

Organization should have distingct

X6 | stipulation on division of work of each Huang (2002)
department.
Organization should have reasonaple ]

X7 Zhou (2003), Lin (2003)

pay system.

2-3-3 Information System (IS)

The management of risk data and information iskiéheto the success of any risk
management effort regardless of an organizatioize ®r industry sector. Risk
management information systems (RMIS) typicallyisissn consolidating property
values, claims, policy, and exposure informatiord grovide the tracking and
management reporting capabilities to monitor andtrob overall cost of risk. The
more developed the RMIS is, the better the RMP kéll But when we evaluate the
information of cost and profit, the time factor adgnamic factor caused by the
sudden change of the environment should be takercomsideratiofl. Since RMIS
are typically computerized systems, there is thednaf professionals for managing
and maintaining the relevant equipment.

Gibson (1997) emphasized the importance of RMISHerimplementation of risk

20 Ming Zhe SongA Study on the Enterprise Asset Risk Managerfiaivian: Wu Nan Publish House,
1983.
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management in financial firms. By building RMISetfinancial firms can meet the
needs that:

(1) To better understand the risks including marlksk (the sensitivity of a firm’s
value to financial market variables like interestess, exchange rates, volatilities,
etc.) and credit risk (the sensitivity of a firmiglue to default by its
counterparties) that a firm wants to measure.

(2) To provide better incentives to its businesssusand to individual employees, a
firm wants to reward good risk-adjusted performaridee firm must measure
its risk before it can adjust performance for risk.

(3) To provide its shareholders with a consisterd aptimal risk-return tradeoff
over time, a firm wants to accurately match the amaf capital it employs
with the risks it takes.

Based on an investigation of the risk managementlamd, sea, and air
transportation of Evergreen Marine Corporation, IC{994) drew a conclusion that
computerization is an important factor in integdatesk management. With the help
of computer system, it was easy for the risk mamaget department to classify the
reason of accident, loss frequency and severitytlag to make a statistical analysis
risk report that could not be provided by the imsiwe company. Generally speaking,
computerized information system helped to develdptailed risk data base.

The database-oriented system can provide ship mamagith information
management capabilities for maintaining, trackitagpulating, and displaying large
quantities of data. At the same time, applying cotepbased support to the decision
process helps ship managers to search for the doeste of action out of the
spectrum of possibilities, to analyze the compédatelationships quickly, and to
build upon the qualitative insight of managemenpesience in making the final
choicé.

Head (1986) summarized the key elements in a caeRBIIS:

(1) Database Element: Include loss data, informawtd the risk unit,

2L K. B. C. Saxena and P. B. Joshi, “Motivating Skignagers to Use Management Support
Technology,"Maritime Policy and Managemeri9 (1), 1992, pp.55-62.
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information relating with law, accounting, risk
control, and administration, etc.

(2) Software Element

(3) Hardware Element

(4) Personnel Element

Information technology (IT) is a factor significgntaffecting the management
performance. IT involves the computer, internepligo programs, engineers, office
auto, and strategy supporting system (Olson, 13&#vitt and Whisler, 1985;
Boynton and Zmud, 1985).

Information system had influence on the managerperformancé. Lin (1997)
found the RMIS could be well improved if the managé information department
was good at keeping good relation with other depants, mastering the demands on
information, proactively introducing the Ilatest anfhation technology to the
executives and regularly providing practical infation training for the staff. Huang
(2002) went further in concluding the relation besan information system and RMP
as follows: “RMIS is able to provide the precisedatimely information, which
ensures the improvement of work efficiency and RMPaddition, the ability to
identify and assess risks makes RMIS helpful imstijg risk management plan and
decreasing the risk management cost of the org#omzalhe level of information
system has paositive correlation with the RMP. ”

At last, information system factor spans four iteaeshown in Table 2-6.

22 M. E. Porter and V. E. Millar, “How Information @Gis You Competitive Advantageifarvard
Business Reviewul-Aug, 1985, pp.149-160.
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<Table 2-6> Items of the Construct of Information §stem Factor (IS)

Label Items Previous Literature Review

Each organization must have a detailed )
X8 Song (1990), Hsiau (1996), Huang (2002)
risk data record.

Computer system should be used |to Head (1964), Wang (1989), Gibson

X9
gather information concerning risk. (1997), Chen (1994), Huang (2002)
Not only business information buit

X10 | economical, political information should Lin (1997), Huang (2002)

be always paid close attention to.

Organization should have specialist jof
X11 | ) Lin (1997), Su (2000), Huang (2002)
information system.

2-3-4 Safety Management (SM)

Lowrance (1976) defined safety as “a judgment af #Htceptability of risk.”
Braithwaite et al. (1997) indicated further thabier to achieve safety, risk must be
gquantified and balanced with appropriate safetysuess. Wood (1996) indicated that
a workable aviation definition of “safety” is based the acceptability of risk, stating
that, “if a particular risk is acceptable then wensider that thing or operation
acceptable. Conversely when we say something sfenae are really saying that its
risks are unacceptable.” Risk management therefgmeears to be an inherent
characteristic of being safe.

It seems to be generally accepted that attitudes @erception affect one’s
propensity to have accidents (Wigglesworth, 1978nddd and Canten, 1993). Other
papers indicate and claim that many safety probléage their origins in poor
management attitudes toward safety and that ursdtifedes almost always precede
accidents (Jonson, 1982; Havold, 2000).

In a study made by Li and Wonhan (1999), the tiatsd rate of the world fleet in
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general has been steadily reduced from the higheat of 0.685% in 1978 to the
lowest point of 0.212% in 1996, with a mean improeat rate of 6.28%. This was
due to the development of technology, improvemésadety regulations worldwide.

Shin (1999) conducted a study on the safety manageperformance in shipping
industry after a review of literature survey (Mowdet al., 1979; Liu, 1993; Lee,
1995). Using a questionnaire and statistical modehin verified that the
organizational commitment, organizational involveme job satisfaction, and
demographic characteristics of the respondenthefjtiestionnaire had influence on
the consciousness of safety management, whichiyfindluenced the behavior of
safety management (as shown in Figure 2-3).

<Figure 2-3> Structure of Safety Management Perforrance

Demographic characteristics

*age, *education
*length of (ship) Service
*(ship) position

A 4

Organizational commitment Consciousness of Behavior of

,| safety management | safety

Organizational involvement
management

job satisfaction
I

A

Source: Shin (1999)

Chen (2000) concluded that the consequences otompliance with ISM code
could be used to establish want of due diligencenaking the ship seaworthy under
the Hague or Hague-Visby rules (Art. Il r.1 andt.AW, r.1), to either of the rules
most bills of lading are subject. In other wordghe accidents take place, the liners
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undertake all losses no matter they were insuredotr Therefore, the complete
understanding of the rules and regulations conegrmhipping business is very
important in the safety management.

Indicators used to evaluate the safety performarmege arranged in Table 2-7.

<Table 2-7> Studies on Safety Performance

Author Time Indicators of Safety Performance
Size of shipping company, characteristics of topnaggment, politics fo
Lee 1995 safety management of shipping company, charadterist safety manager.
Loss of labor time, safety activity percentage, hanof recent accidents, logs
AIHA 1996 of labor compensation, exposures monitor resultsjell of accepting
suggestions provided by the staff, other objeativeria.
Accidents statistics, number of recent acciderdsident cost, times of safety
Cooper 1998 | inspection, level of employee’s safety activitieafety attitude, safety training,
times of inspection by the executives.
Leader’s attitude toward safety, work ability offetg department, people
Lee 1998 technology-environment condition and accident stias.
Organization, management, hazard control, workrenment hazard contro|,
Petersen 1999
input and development, encourage, and accidenttrapd record.
Organizational commitment, organizational involvenand job satisfaction),
Shin 1999 | consciousness of safety management, behavior etysafianagement, and
demographic characteristics.
Safety organization, safety culture, safety adesit safety equipment, safety
W 2001 training, and statistics of accidents investigation
Lin 2003 Leader’s attitude toward safety management, safigtining, safety work

environment, and safety regulation of the orgaromat

Source: Shin (1999), Lee (1995), and Lin (2003).

General speaking, safety, as one of the most irmpbéaspects in risk management,

involves both people and technology. People arelwed because they experience

injury or make technology work. Technology producsg&s from the design of the
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machine or the process itself. Technology invobegety of the procedure itself rather
than the attitudes of the people carrying out thecgdure. Thus safety can be
considered from the perspective of the way peogiie @&d from the equipment being
used. The five indicators of safety managemenofaate listed in Table 2-8:

<Table 2-8> Items of the Construct of Safety Manageent Factor (SM)

Label

Items

Previous Literature Review

All staff should keep positive attitude

Wigglesworth (1978), Donald and Cante

>

X12 (1993), Jonson (1982), Lee (1998),
toward safety management.
Cooper (1998), Havold (2000)
X13 Organization must ensure a safety Zohar (1980), Wiegmann et al. (2002),
working environment. French and Bell (1985)
Organization should have a complete
knowledge of international rules and )
X14 , ) Lee (1995), Chen (2000), Liu (2004)
conventions concerning safety
management.
Organization should make its own rules
X15 | and regulations concerning safety Li and Wonhar(1999), Liu (2004)
management.

2-3-5 Cooperation (CS)

Several studies have thrown light on the importasfceooperation among parties.

Kanafani (1984) and Janic (2000) emphasized tlettvas the need to consider the
impact of policy on different impacted groups suaf users, service operators
(airlines, airport, and air traffic control), avi@ and non-aviation professional, non-
professional organizations, and public when we sk the aviation safety and

corporate risk management.
Customer relation management (CRM) is a processhtiips bring together lots of
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pieces of information about customers, sales, niakeffectiveness, responsiveness,
and market trends. Its goal is to learn more alsastomers’ needs and behavior in
order to develop stronger relationships with th&uood customer relationships sit at
the heart of business success. Businessmen réadigean reap value and minimize
risk from CRM (CIO, 2003).

In professional shipping management, the most itapbr‘asset” is the client.
Therefore, to achieve a relationship competitiveaatige, it is imperative to have
the capability and build stable and long-term iefathip with client&’. Hunt (1997a)
held the same opinion--The competencies that eralilen to perform its activities
better than competitors include information resesrcsuch as knowledge about
customer and competitors and relational resoursesh as relationships with
customers, suppliers and competitors.

Hunt (1997b) also noted that the neo-classicalrthed competition customarily
views firms’ co-operating as constituting anti-catipve collusion.

George (2003) discussed the relevance of collalberabmmerce in the freight
transportation industry and highlighted the potdntipside of implementing risk
management techniques in a collaborative environmda pointed out “Since a
carriers’ operations and strategic decisions wél lased upon the collaborative
decisions taken amongst the supply chain partiiees;isk associated with its capital
investments and strategic decisions goes up camabijeas its success depends
directly on every partners in the value chain fullg commitments
uncompromisingly.”

Effective RM requires the enterprises proactiveaoperating with all the parties
involving in operation system when identifying ©skSuch cooperation exists not
only among the parties outside but among all sestioside the organizatith

The flowchart of international shipping operatidmown in Figure 2-4 reflects
shipping companies, as the service industry inbljtacooperate with shippers,

23 Photis M. Panayides and Richard Gray, “An Empidasessment of Relational Competitive
Advantage in Professional Ship ManagemeNiztitime Policy and Managemer6 (2), 1999,
pp.111-125.

4 Fu Ping Zhouop.cit, p.24.

_29_



consignees, overseas shipping agents, customs, aditgnmspection, port authority,
commercial bank, and other relevant parties altithe®.

<Figure 2-4> Flowchart of International Shipping Operation
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Source: Wang and Zeng (1997)

With seamless intermodalism looming large on theifdmss horizon, most liner

25 Y. Y. Wang and K. Zendnternational Shipping Practice8® Edition, Beijing: People’s Press of
Communication, 1997, p.53.
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shipping companies are spreading their wings adiffigsent modes of transportation,
the common receiving and delivery system of cargeehchanged from CY/CY
(Container Yard to Container Yard) to Door/Door,iethis able to provide the
customers with more convenient and speedy serkiowiever, the liners are facing
more exposure units derived from the longer trarigtion route. In this sense, the
RMP depends on the cooperation of all parties wealin the shipping operation
system by which the more and more risk exposunededdentified in time.

Based on the literature mentioned above, the catiparfactor of this study is
divided into four indicators as shown in Table 2-9.

<Table 2-9> Items of the Construct of Cooperation &ctor (CS)

Label ltems Previous Literature Review

5 There should be close cooperation in different Williams and Heins (1989),
X1
sections of the organization. Zhou (2000)

Organization should have good relation with the Kanafani (1984), Hunt (1997),
X17 | stakeholders including customers and shipping Panayides and Gray(1999),

agents overseas. CIO (2003)
Organization should always keep in close touch Janic (2000),
x18 with Customs and port authority. Wang and Zeng (1997)
Organization should always have gopd  Wang and Zeng (1997),
X9 collaboration relation with its business bank. George (2003)
2-4  Summary

Risk management performance in this study is actiimdex to represent the
quality of risk management, which enables an omgitin to progress toward its
goals and objectives (its mission) in the mostdljrefficient, and effective path.

Six general risk management activities, which hemamon in the liner shipping
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industry, are selected as the specific indicatothia study. They are loss amount
caused by risk retaining (Y1), times of inspectismd maintenance for the container
vessel and equipment (Y2), quality of RM trainingr fthe staff (Y3), times of
meetings or seminars concerning RM hosted by thanization (Y4), punctuality
(Y5), and staff mobility (Y6).

When deciding the factors affecting RMP, this stuidtains the factors derived
from the conclusion of the similar studies madelLby (2003), Huang (2002), Lee
(1995) and, at the same time, expands the facwsedoon the literature review of
previous studies on the RM in shipping industnplé2-10 displays the difference in
factors selection between previous similar studies this study. Although the
significant position of CEO in RM has been widegcognized, no similar studies
explicitly tested whether the CEO is responsible Rd has influence on the final
RMP. Therefore, this study tends to verify its dodity. Apart from CEO’s
responsibility on RM, the cooperation factor is o innovation of this study.

After determining all items of each factor and RiMdicators with reference to the
literatures, an empirical research methodology iset introduced in next chapter.

<Table 2-10> Difference in Iltems Selection
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Representative Huang Lee Lin This
Items (2002) | (1995) | (2003) | Study
X1: CEO should be responsible for RM. vV
X2: Executives should pay most attention to RM. \V \V \V \V
X3: Executives should actively participate in RM
activities. v v
X4: Organization should have clear documented RM
; \% \% \
policy.
X5: Organization should develop a close link between
its strategic objectives and management of risk. v v
X6: Organization should have distinct stipulation |on
division of work of each department. v v
X7: Organization should have reasonable pay system. vV
X8: Each organization must have a detailed risk data
record. v v v
X9: Computer system should be used to gather
information concerning risk. v
X10: Not only business information but economidal,
political information should be always paid close Vv vV
attention to.
X11: Organization should have specialist of informatjo
system. v v
X12: All staff should keep positive attitude toward
safety management. v v v
X13: Organization must ensure a safety workjng
environment. v v v
X14: Organization should have a complete knowledge
of international rules and conventions concerning \V} V \V
safety management.
X15: Organization should make its own rules and
regulations concerning safety management. v v \
X16: There should be close cooperation in different
sections of the organization. v v v
X17: Organization should have good relation with the
stakeholders including customers and shipping vV
agents overseas.
X18: Organization should always keep in close touch
with Customs and port authority. v
X19: Organization should always have good Vv

collaboration relation with its business bank.
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Chapter 3
Empirical Research Methodology

3-1 Research Design

This study aims at finding out the factors thaeeiffrisk management performance
(RMP). Based on the literature review stated inpt#ya2 and chapter 3, five factors
including Executive’s support, Standardization ng@maent, Information System,
Safety management, and Cooperation are pickednalufivze hypotheses are proposed.

Then questionnaires consisting of these five factye handed to the employees
working in China’s and Korea’s liner shipping inttysfrom whom the fundamental
data to be analyzed can be got. In this study dhelation between these five factors
and the RMP are to be studied.

After collecting the answer sheets from the respats] the process of hypotheses
testing are carried out following the sequenceeascdptive statistics analysis, factor
analysis, reliability analysis, and structural éguamodel (SEM).

The total data will be divided into two parts: d&atam the answer sheets of China’s
liner shipping companies and data from Korea's rlis&ipping companies. In
accordance with these data, two hypothesized stalctmodels respectively
representing China and Korea are built to teshiipotheses. By comparing the final
analysis results of two models, different attitudesvard factors affecting RMP
correspondingly respectively made by China’s lislkeipping companies and Korea'’s
liner shipping companies are to be examined.

Figure 3-1 shows the flow chart of concrete empliriesearch process.

_34_



<Figure 3-1> Empirical Research Process

Literature Review

A 4

Factors Deciding &
Hypotheses Propose

To make preparation for data analysis.

A 4

Questionnaire
Design

v
Answer sheets

Collecting
A 4
Descriptive To learn the respondent’s attitude towards each
Statistics Analysis factor affecting RMP.

A 4

Factors Analysis &
Reliability Analysis

To reduce the number of variables and to ensure
the internal consistence.

To test the causation equation between each fagtor

Structural Equation
and the RMP.

Model (SEM)
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3-2 Variables
3-2-1 Latent Variables and Observed Variables

Based on the indicators of each factor determinathapter 2, the variables of the
hypothesized model, including observed ones amhtiaines that are very important
in SEM are listed in Table 3-1.

Observed variables are actually measured, suchaasfasted performance on a
particular test or the answers to specific itemsquoestions on an inventory or
questionnair®. The term manifest variable is also often usedtliese to stress the
fact that these are the variables that have agtbakn measured by the researcher in
the process of data collection. In this study,dhserved variables are classified into:

(1) X variables: X1~X19
(2) Y variables: Y1~Y6.

In contrast, latent variables are the hypothetjoaisting constructs of interest in a
study. For example, intelligence, organizationallture, social support, and
socioeconomic status are all latent variables. Wfen characteristics of latent
variables are that they cannot be measure dirdtiicause they are typically
unobservable directly) and, hence, only proxies tfgm can be obtained using
specifically developed measuring instruments—test&ntories, questionnaires, and
so off’. In this study, such measurement is obtained tir@uquestionnaire survey.

Executive’s support (ES), Standardization manager(@8), Information system
(IS), Safety management (SM), Cooperation (CS), RRdactivity (RMPI) are the
latent variables in this study.

28 Tenko Raykov and George A. MarcoulidAsFirst Course in Structural Equation Modelingahwah,
New Jersey: Lawrence Erlbaum Associates Publis@ef),p.8.
% ibid., p.9.
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<Table 3-1> Latent Variables and Observed Variables

Latent Variables Observed Variables
S, X1: CEO should be responsible for RM.
Executives
Support X2: Executives should pay most attention to RM.
(ES)

X3: Executives should actively participate in RM witites.

Standardization
Management
(0s)

X4: Organization should have clear documented RMcpoli

X5: Organization should develop a close link betwésrstrategic

objectives and management of risk.

X6: Organization should have distinct stipulation ovision of work

of each department.

X7: Organization should have reasonable pay system.

Information System
(1S)

X8: Each organization must have a detailed risk datarde

X9: There should be a computer system to gather infiomg
concerning risk.

X10: Not only business information but economical, podit
information should be always paid close attent@mn t

X11: Organization should have specialist of informatsgatem.

Safety Management
(SM)

X12: All staff should have positive attitude toward ggf
management

X13: Risk should be identified by different methods.

X14: Organization should have a complete knowledge
international rules and conventions on safety mamemt.

X15: Organization should make its own rules and regutat
concerning safety management.

Cooperation
(CS)

X16: There should be close cooperation in differentisestof the
organization.

X17: Organization should have good relation with thkeltlders
including customers and agents overseas.

X18: Organization should always keep in close touch witktoms
and port authority.

X19: Organization should always have good collaboratigation
with its business bank

i

1%
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Y Amount of loss caused by risk retaining

Y,: Times of inspection and maintenance for the coetamessel and
equipment arranged by the organization

Risk Management | y - Quality of RM training for the staff provided byettorganization
Activities
(RMPI)

Y 4 Volume of meetings concerning RM

Y5 Quality management effect--Punctuality
(the situation of sailing on schedule)

Y¢: Staff Mobility

3-2-2 Dependent Variables and Independent Variables

Dependent variables are variables that receiveadt lone path (one-way arrow)
from another variable in the model. Independeniatées are variables that emanate
paths, but never receive them. Independent vagatd® be correlated among one
another, i.e., connected in the path diagram bywayp arrow$®,

In the econometric literature, the terms exogeneadables (for independent
variables) and endogenous variables (for dependmriables) are also frequently
used to make the same distinction between variables

<Table 3-2> Dependent Variables and Independent Vables

Dependent Variables Independent Variables
Dependent Latent Variable: Independent Latent Variables:
RMPI ES
. (O
Dependent Observed Variables: IS
X1-X19 SM
Y1-Y6
CS

28 ibid., pp.11-12.
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The dependent variables and independent variablibésostudy are listed in Table
3-2. From Figure 3-2, it is clear that dependemiatdes that receive one-way arrows
are dependent observed variables including X1-Xi9¥l-Y6 and dependent latent
variable RMPI. The independent variables that eteaoae-way arrows and receive
two-way arrows are independent latent variableludiog ES, OS, IS, SM, and CS.

3-3 Hypotheses

In order to make the further confirmation of theretation of each variable, five
null hypotheses are proposed according to the studyapter 2.

Firstly, section 2-3-1 summarized that the exeeusitiould be responsible for the
total risk management of the organization so thatcetive’s support highly
influences the RMP (Song, 1990; Jarvenpaa and 1825 ; Ye, 1995; Xu et al., 2000;
Jang, 2001; Huang, 2002). Furthermore, if execstivere qualified with the
professional knowledge on RM and realize the sicgift position of RM in the
organization, their support would improve the RMPttee organization. Therefore,
the first hypothesis is proposed as:

H,: Executives’ support has a positive correlatiothwkRMP. (i.e. The more

executives’ support, the better RMP.)

Secondly, section 2-3-2 listed many studies orré¢lagion between standardization
management and RMP (Song, 1983; Williams and H&®89; Zhong, 1998; Huang,
2002; Zhou, 2003). They pointed out when the ommion has standard rules and
regulations on the business operation and humabumes management, the
performance of risk management will be improved. tiis sense, the second
hypothesis is proposed as:

H,: Standardization management has a positive ctioelavith RMP. (i.e. The

higher level of standardized organization, thedveRMP.)

Thirdly, section 2-3-3 went on depicting the infaton system’s influence on
RMP (Olson, 1982; Leavitt and Whisler, 1985; Boyntand Zmud, 1985; Head,
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1986; Chen, 1994; Lin, 1997; Huang, 2002). It wasnfl that RMIS was an
important tool in the risk management. And it wédeato collect the precise and
timely information, which ensured the improvemehtwork efficiency and RMP. So,
the third hypothesis is proposed as:

Hs: Information system has a positive correlationhwtiie RMP. (i.e. The higher

level of information system, the better RMP.)

Fourthly, section 2-3-4 indicated the important saffety management in RMP
(Lowrance, 1976; French and Bell, 1995; Braithwdi®97, Wood, 1996; Wiegmann,
2002; Lin, 2003; etc.). RM appeared to be an infitecharacteristic of being safe.
Shipping industry, as a typical case of high-risidustry due to its unique
characteristics, considered safety managementuséyiavhen implementing risk
management. Hence, the fourth hypothesis is propase

H4 Safety management has a positive correlation \WMP. (i.e. The better

performance of safety management, the better RMP.)

Finally, section 2-3-5 focused on the cooperatiorthe RM (Kanafani, 1984;
Janic, 2000; CIO, 2003; George, 203; Zhou, 2003.cauld find that effective RM
required enterprises proactive in cooperating withthe parties involving in the
operation system. Such cooperation existed not amigng the parties outside but
also within all sections of the organization. Undeich circumstance, the fifth
hypothesis is proposed as:

Hs: Cooperation has a positive correlation with RNIR. The higher degree of

cooperation, the better RMP.)

Figure 3-2 embodies the initial five hypotheses tiomed above and clearly
expresses the path diagram that integrates thd keterelations of all variables.
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<Figure 3-2> Path Diagram of Initial Hypothesized Suctural Model
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3-4 Questionnaire Design

In order to get the quantitative data to be useenwtesting five hypotheses
proposed in section 3-3, we design a questionsaireey. The design process, rating
scale, and contents are introduced in this section.

3-4-1 Design Process

Referring to the existing design process (Simon &wdstein, 1978), this
questionnaire consists of 6 steps as follows:

(1) Begin with jotting down the topics about which Intanformation: Based on
the literatures depicted in chapter 2, five hypséise concerning the
correlations of each factor and RMP in CLSCs aterdeéned. Therefore, to
serve the object of hypotheses-testing, questibasld reflect the influence
degree of each factor on RMP.

(2) Decide the question and survey type: Following joey questionnaires on
risk management (Lee, 1995; Jang, 2001; Huang, ;206&i, 2002), this
guestionnaire continues to use the closed questibese the respondents are
given the option of five answers to choose fromadidition, considering the
cost and the time of survey, an email questionnaiaecepted at last.

(3) Confirm the question wording: Use simple language make each question
as short as possible. At last, ensure all questeng the object of the survey.

(4) Pretest the questionnaire: When the first drafinished, several copies are
sent to certain liner shipping company to check @nswering time, the
expression of the question, and the accessibilithequestionnaire.

(5) Rewrite ambiguous questions and reorganize the tiqneaire where
necessary, throw out unnecessary or unsuccessatiqos.

(6) Write an introduction that will persuade potentigkerviewees to participate.
In the Chinese and Korean version of the questioesialelivered to the
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China’s and Korea's CLSCs, an introduction to theppse and background
of the questionnaire is inserted at the beginning.

3-4-2 Scale

A scale is the operational rule that one uses imemsuremerft. Following
Steven® we distinguish four types of scale—nominal, ordlinaterval, and ratio.
The interval scale, which takes the notion of ragkitems in order one step further,
since the distance between adjacent points onctle are equal, is available in this
survey. Since the scale is a very vague and siNgedefinition way, it could be
changed to any numbers of personal or group prafegt. Here, the specific scale is
derived from a Likert five-point scale, which iseomajor interval scafé and is
commonly used in attitudinal measurements. The hi&ert five-point scale ranges
from not at all, slightly, neutrally, obviously, @nsignificantly to rate each
respondent’s attitude toward the influence degree tbe risk management
performance caused by the factors listed in thestquenaire. The score becomes
bigger as the degree of influence increases. Whaluging RMP by utilizing RM
activities, | reset the five-point scale rangingnfr much less/ worse, less/worse, no
change, more/better, and much more/much betters@twe becomes bigger when the
effect of risk management improves. However, takihg convenience for the
responding into consideration, the scale sequentegariables Y1, Y6 in the
questionnaire (shown in Appendix) is contract tat thown in Table 3-3.

2% Jjulian L. Simon and Paul BursteBasic Research Methods in Social ScieBEEdition, New York:
Random House, 1978, p.206.
% 3. S. Stevendleasurement, Psychophysics, and Utilgw York: Wiley, 1959, pp.18-63.
31 Yacov Y. HaimesRisk Modeling, Assessment, and Managentéritersity of Virginia, 1998, pp.177-
179.
%2 Donald W. Myers2004 U.S. Master Human Resources Guide.: CCH, 2004, p.127.
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<Table 3-3> Explanation of Questionnaire Five-PoinBcale

Scale

) 1 2 3 4 5
Variables
X1-X19 Not at all Slightly Neutrally Obviously Significampt
Y1, Y6 Much More More No Change Less Much Less
Y2,Y4 Much Less Less No Change More Much More
Y3,Y5 Much Worse Worse No Change Better Much Better
3-4-3 Sampling

(1) Target population

The target population includes the executive amdstiaff of Chinese and Korean
container shipping companies. Among them the fasuaid on employees of ship
management department, operating department, Risritiegnt/insurance department
when there is no RM department or safety departnaent financial department in the
company.

(2) Sample size

Structural equation modeling is a large samplertiegle (Bentler, 1989; Kelloway,
1998). Both the estimation methods and tests ofeiitdare based on the assumption
of large samples. In general, a sample size oféaxt|200 observations would be an
appropriate minimum. Bentler and Chou (1987) suiggkthat the ratio of sample size
to number of free parameters can go as low as % mormally or elliptically
distributed dataRaykov and Marcoulideg000) thought that regardless of free
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parameters, at least 150 copies of questionnageneeded in a SEM testing. With
reference to the Liner lists provided by MBGnd Korea Shipowner’s Association,
23 Chinese CLSCs/ branches including 11 locate8hanghai, 2 in Ningbo, 6 in
Qingdao, and 4 in Tianjing and 20 Korean CLSC/ bhas including 10 in Busan and
10 in Seoul are randomly picked. Due to the tineement, email survey was chosen to
do in terms of Chinese CLSCs while direct mail syrwas done in terms of Korean
CLSCs. In all, 460 questionnaires (20 copies fathe@hinese company) and 300
questionnaires (15 copies for each Korean) weigattited.

(3) Contents

The questionnaire survey is made up of two parke first part is intended to
investigate attitudes of employees working in coma liner shipping companies
toward factors affecting RMP. The second part séekexamine the performance
situation of RM through the effects of several Réfiaties.

3-5 Statistical Analysis

After the questionnaires are collected, the steéistanalysis, utilizing statistical
program SPSS 11.0 and LISREL 8.51, is carried ollbwing the sequence as
follows:

(1) Descriptive statistics analysis

(2) Factor analysis and reliability analysis
(3) Analysis of Variance

(4) Structural Equation Model

33 Ministry of Communications of the People’s Repallf China.
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3-5-1 Descriptive Statistics Analysis

The first stage is the descriptive statistics agialythat assigns quantitative
stereotypes to variables be actually examihe@his stage is accomplished by
calculating the mean and the standard deviatiosaoh variable. Mean, as the most
commonly used method of describing central tenderiemds to reflect the
respondents’ attitudes toward evaluating the ingraré-level of factors listed in the
guestionnaire, while standard deviation, as orté@imost commonly used method of
showing the relation of the each score to the meams to accurately estimate the
dispersion level of the respondents’ attitudes.bhef, the descriptive statistics
analysis aims to find out the respondent’s viewpaimd attitude toward each factor
affecting the risk management performance of Igiepping company.

3-5-2 Factor Analysis and Reliability Analysis
(1) Factor analysis

Factor analysis is a technique used to investighte relationship between
theoretical dimensions and empirical variables, emdonstruct scales; it is widely
used in psychology, sociology, political scienced ather social sciences. It was
developed to help construct good indicators of rabstconcept&The purpose of
factor analysis is to discover simple patternshi pattern of relationships among the
variables. In particular, it seeks to discoveh# bbserved variables can be explained
largely or entirely in terms of a much smaller nemiof variables called factdPs
Factor analysis reserves the majority informatibrthe original data structure after
condensing an original large number of variableg®s ismaller, more manageable

34 Earl Bogdanoff|ntroduction to Descriptive Statistics: A Sequehtipproach California: Dickenson
Publishing Company, Inc., 1970, p.357.

% Simon and Bursteimp.cit, p.220.

% Richard B. Darlingtonfactor AnalysisNew York: Cornell University, 1997.
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number of variable¥. To discover how many factors are in a set of itembasic
concept is that items that are highly correlatetth wach other will be part of the same
factor, and items that are correlated weakly oran@l will be on different factors.
Confirmatory factor analysis, an application of SEMused in this study to reduce

the theoretical dimensions of the risk managemetitiaes and factors affecting risk
management performance. The steps of factor asalysi

(1) Extract eigenvalues over 1. (Principle of vhales selection)

(2) Maximize the variance of each variable with ble#p of varimax rotation

method.
(3) Extract absolute value of factor loadihgver 0.5.

(2) Reliability analysis

The advantages of SEM methodology can only be ustdvariables that have
been reliably assessed. If the data are poor, énsnse of reflecting substantial
unreliability in the analyzed data, the resultd Wé poor, regardless of the quality of
the modef’® Reliability is the correlation of an item, scala, instrument with a
hypothetical one that truly measures what it ispespd to. Since the true instrument
is not available, reliability is estimated from higorrelation among the variables
comprising the scale or from the correlation of ®euivalent forms of the scale.

Within the popular category of reliability as intat consistency, Cronbach
coefficient alpha has gained considerable acceptasche reliability index of choice.
Cronbach alpha is basically a correlation coeffitimeasuring item versus total-test
intercorrelations: the higher these intercorretaiahe higher the test reliability and

37 J.Y. HuangResearch Methodology for the Corporati@onghua Publishing House, 1996.

% M. G. Danielson and J. M. Karpoff, “On the UsesCofrporate Governance Provisions,biking
Paper, 1998, p.11.
A factor loading can be interpreted as the proportif the provision’s use that is explained by that
factor.

%9 Raykov and Marcoulidesp.cit, pp.19-30.
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vice versa. By conventiom, should be 0.70 or higher to retain an item in @lest
The formula used to calculate alpha is (Cronba8B1):

a=[ki(k-)J{a-[(Zo?) (o) ] )
where k =number of items

o’ =the variance of the item scores, and

o? =the variance of the test scores.

3-5-3 Structural Equation Model (SEM)
(1) Model Structure

Structural Equation Modeling (SEM) is a statistic@thodology used by biologists,
economists, educational researchers, marketinguesers, and a variety of social
and behavioral scientists. The structural modelcifipe the hypothesized causal
structure among latent variables, which is indidats a path or arrow connecting the
two variables.

Following the matrix notation form of Mueller (199@ general structural equation
model in which all variables are observed can hgemr

Y=BY+ X+ (2)
whereY is a (N X 1) column vector of endogenous variables {fNthe number of
endogenous variablesy, is a (N X 1) column vector of exogenous variables: (|
the number of exogenous variablg8)is a (N X Ny) matrix of structural coefficients
representing the direct effects of endogenous baratndogenous variablesjs a
(Nv X Nx) matrix of structural coefficients representing thirect effects of exogenous
on endogenous variables, &ig a (N X 1) column vector of error terms.

40 3. C. NunnalyPsychometric Theorg™ Edition, New York: McGraw Hill, 1978.
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(2) Analysis Process
SEM analysis includes six stéps

Step 1: Model Specificatiolt is the act of stating a model by describing the
relationships among the variables that will be wred. The hypothesized
relationships are depicted in a path diagram byvesy or paths, connecting the latent
factors in ways that represent the hypothesizedctions and magnitudes of the
causal relations.

Step 2: Model Identificatiorin Figure 3-2, rectangles are used for observed
variables labeled sequentially and ellipses ard fxelatent variables. The one-way
arrows, also called paths, signal that a variabtbeaend of the arrow is explained in
the model by the variable at the beginning of tlreva Two-way arrows are used to
represent covariation between two variables andasithat there is an association
between the connected variables that is not assuonee directional. At the same
time, all parameters to be estimated are listecbrisler to write the equation.
According to the hypotheses of this study, theeeraneteen X (X1~X19) observed
variables and six Y (Y1~Y6) observed variablese fiatent independent variables (ES,
0S, IS, SM, CS), and one latent dependent var{&P).

Step 3: Model Estimatiolhe estimation method iteratively minimizes a fumct
of the discrepancy between the observed (co)vaeiara those reproduced by a
substitution of iteratively changing parametersinegtes into the model implied
relations (Hancock and Mueller, 2001). The maximuikelihood estimation
procedure selects parameter estimates so as tomimaxithe likelihood of the
observed data and is robust to violations of notgnal herefore, all parameter
estimation in the study estimation in this studil & conducted using the maximum-
likelihood method of estimation.

Step 4: Assessment of Model Fite main task of SEM is “to determine the

41 Jie Li, “An Examination of a Structural Equatiorolfel of Readiness to Use Complementary and
Alternative Medicine among Australian University8énts’ Doctoral DissertationUSA:
University of Maryland, 2005, pp.30-36.
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goodness of fit between the hypothesized modelthadample dat&® A good fit
suggests that the hypothesized relations amongtroots are plausible; a bad fit
suggests the rejection of the theorized relationsrey constructs in the model. There
are three categories of fit indices including Chus&re value, Descriptive-Fit indices,
and Residual measuré$

Chi-Square valueX®) represents a test statistic of the goodness of the model.
The lower the Chi-Square, the better the model ffits recommended that the ratio

of Chi-Square to its degree of freedowf ( df ) should be less tharf‘3

The first descriptive-fit index proposed is callgabdness-of-fit index (abbreviated
as GFI), which can be considered to be a measuttlgeqgbroportion of variance and
covariance that the proposed model is able to explathe number of parameters is
also taken into account in computing this meastlre,resulting index is called the
adjusted goodness-of-fit index (abbreviated as AGHie GFI and AGFI are usually
fairly close to 1 for well-fitting models.

As SEM is based on the goodness of fit between stmple data and the
hypothesized model, eliminating residuals is thestmaseful method for locating
sources of mis-specification and improving the nmdde The larger the value of
standard residuals, the less accurately the madedxplained. The Root Mean
Squared Error of Approximation (abbreviated as RMBE one of the commonly
used residual measures. RMSEA value of less thaf iddicates a very good fit;
between 0.05 and 0.08 a moderate fit; and abo&apor fif°.

Table 3-4 summarizes the benchmarks of goodnegsanfilable in this study.

42 B. M. Byrne,Structural Equation Modeling with EQS and EQS/WimsloBasic Concepts,
Applications, and Programminghousand Oaks London New Delhi: SAGE Publicatid®84, p.7.

43 Raykov and Marcoulidesp. cit.,pp.35-43.

4 Jie Li, op. cit.,p.34.

% R. C. MacCallum, M. W. Browne, and H. M. Sugaw&Rwer Analysis and Determination of
Sample Size for Covariance Structure ModeliRgychological Methodd,, 1996, pp.130-349.
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<Table 3-4> Benchmarks of Goodness of Fit

Name of fitindices | X?/ df GFI AGFI RMSEA

Benchmark <3 >0.9 >0.9 <0.05

Step 5: Model Modification and RespecificatiOnce a model has been estimated
and its fit tested, the next phase is model maalibm and respecification, if
necessary. New models can be developed as a refimdmsed on analysis results
from the Lagrange Multiplier (LM) test, a test thpmbvides ‘post hoc theory’ dictates
as determinants of the model respecifications. Ganees between two error
residuals or a new path between two latent factaight be added into the new
models. The models should be retested again witladjustments included the same
steps should be repeated in determining whetherobrto add more residual error
covariances or paths.

Due to the mathematical complexities of estimatangl testing the proposed
assertions, computer programs are a must in afiplsaof structural equation
modeling methodology. To date, numerous computegrams are available for
conducting structural equation modeling analysesogims such as LISREL
(Joreskog and &bom, 1993), AMOS (Arbuckle, 1995), EQS (Bentle39%), and so
on, are likely to contribute to a further incre@seéhe coming years of the popularity
of this relatively new methodology. Although alle8e programs have somewhat
similar capabilities, this study applies LISREL gram to carry out the SEM.

The empirical analysis results following the @sé sequences mentioned above
will be detailedly explained in Chapter 4.
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Chapter 4
Empirical Results

4-1 Empirical Analysis

In order to get the data to be tested in the SEMjuestionnaire survey was
conducted in October 2005. As of "30lovember 2005, 218 valid questionnaire
answer sheets from Chinese CLSCs and 149 valid voss Korean CLSCs were
received. Table 4-1 shows the final valid resporesailts of questionnaire answer
sheets. The responding data is classified into gawds—Part 1: data from Chinese
container liner shipping companies. Part 2: dadenfKorean container liner shipping
companies. The next analysis in this chapter facuse the difference between
Chinese model and Korean model correspondinglycdbasehese two parts of data.

<Table 4-1> Response Result of Questionnaire Answ8heets

Cluster Container Liner Shipping Companies (CLSC)
Item Chinese CLSC Korean CLSC Total
Number Distributed 460 300 760
Number Returned 228 166 394
Valid Population 218 149 367
Valid Response Rate 47.39% 49.67% 48.29%

4-1-1 Descriptive Statistical Analysis
The mean value and standard deviation of eachblariare listed in Table 4-2,

which clearly displays the general comparative Itesof the attitudes toward each
factor between Chinese CLSCs and Korean CLSCs.
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<Table 4-2> Comparative Result of Descriptive Stagtics Analysis

Chinese CLSCs

Korean CLSCs

Mean V. of Mean V. of
Rank of Factor Rank of Factor
Mean V. S.D. Mean V. S.D.
Importance (Rank of Importance (Rank of
Importance) Importance)
X1 4.2890 | .7461 2 ES 4.4094 .5929 2 ES
X2 4.7569 | .5175 1 4.3960 4.5772 .5475 1 4.4698
X3 | 4.1422 | .8656 3 2 4.4228 | .6171 3 @)
X4 4.3486 | .7844 3 4.1879 .6715 2
(O (O
X5 45459 | .7121 1 4.1141 .7026 3
4.2649 3.9849
X6 4.3991 | .7320 2 @) 4.3154 .7079 1 5)
X7 3.7661 | .8176 4 3.5168 .6638 4
X8 4.2982 | .7669 2 4.3490 .6568 1
IS IS
X9 4.1560 | .6744 3 4.0537 .8446 3
4.2156 4.1110
X10 | 4.3211 | .7666 1 5) 4.1812 .7076 2 @)
X11 | 4.0872 | .8240 4 3.8591 .8465 4
X12 | 4.3945 | .7376 4 4.2483 .5801 2
SM SM
X13 | 4.4266 | .7290 2 4.3221 .5844 1
4.4220 4.1661
X14 | 4.4495 | .6580 1 1) 3.9799 .8658 4 @
X15 | 4.4174 | .6957 3 4.1141 .6423 3
X16 | 4.2018 | .6114 4 4.4698 .5642 1
CS CS
X17 | 4.2982 | .7964 2 4.3624 .5601 2
4.2982 4.1380
X18 | 4.4037 | .7326 1 3) 3.8792 .5802 3 3)
X19 | 4.2890 | .7940 3 3.8389 .7358 4
Y1 3.1330 | .7157 1 3.4027 .8213 4
Y2 3.0459 | .6705 4 3.4497 .8174 3
Y3 3.0688 | .8423 3 RMPI 3.5235 .5994 2 RMPI
Y4 3.0872 | .7839 2 3.0031 3.3490 .6465 5 3.3591
Y5 3.0459 | .9920 4 3.5436 .6523 1
Y6 2.6376 | .7323 6 2.8859 .7309 6
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From Chinese CLSCs’ point of view, the safety mamagnt factor (SM), with the
highest mean score of 4.4220, has the most signifiofluence on RMP. Then comes
the executives’ support factor (ES), with a scofe43960. The remaining three
factors in a descending sequence in terms of scamescooperation factor (CS)
scoring 4.2982, standardization management fac@®) (scoring 4.2649, and
information system factor (IS) scoring 4.2156.

From Korea's CLSCs’ point of view, the executiveapport factor (ES), with the
highest mean score of 4.4698, has the most significnfluence on RMP. The
remaining four factors in a descending sequenceeims of scores are safety
management factor (SM) scoring 4.1661 cooperatamiof (CS) scoring 4.1380,
information system factor (IS) scoring 4.1110, atahdardization management factor
(OS) scoring 3.9849. Among five factors, only thengardization management factor
scores less then 4, which means it is influenitiad,not to an obvious degree, in RMP.

In terms of executives’ support factor, the rankvariables from X1 to X3 are
completely the same. Both Chinese and Korean CL8@ard that the variable X2
“Executives should pay most attention to RM” has miost obvious influence on the
final RMP.

In terms of standardization management factor,emtélta of Korean CLSCs shows
that variable X6 “Organization should have distisiipulation on division of work of
each department” scores highest, Chinese CLSCsdesnsriable X5 “Organization
should develop a close link between its strategjeatives and management of risk”
has the most obvious influence on RMP.

In terms of information system factor, Korean CLS&®re variable X8 “Each
organization must have a detailed risk data rectidhest, while Chinese CLSCs
give the highest score to variable X10 “Not onlgimess information but economical,
political information should be always paid closeiation to.”

In terms of safety management factor, X14 “Orgaiorashould have a complete
knowledge of international rules and conventions safiety management” scores
highest in the opinion of Chinese CLSCs. HoweMetyrins to be X13 “Risk should
be identified by different methods” in the opiniohKorean CLSCs.
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In terms of cooperation factor, Chinese CLSCs thiirik most important to keep
close relation with customs and port authority. ldger, Korean CLSCs take the
close cooperation within different section of tligamization more seriously

As far as RMPI is concerned, the scores of allaldes in this section belong to the
interval from 2 to 4. Generally speaking, therditit2 change in the RMP in most
companies, but both Chinese and Korean CLSCs hgherhstaff mobility in 2004.
Indicator Y1 “Risk retaining” scoring 3.1330 ranfkst in the data of Chinese CLSCs,
while indicator Y5 “punctuality” scoring 3.5435 de first in the data of Korean
CLSCs.

4-1-2 Factor Analysis and Reliability Analysis

This part utilizes factor analysis to confirm whatlthe results of factor choosing
are the same as those derived from the literatuedgirst, measure of Sampling
Adequacy (MSA) is in use. Kaiser-Meyer-Olkin (KMOfhe indicator of MSA,
should be greater than 0.50 for a satisfactoryfaamalysis to proce€d.

The factor scales are examined for their intermatscstency reliability using
Cronbach’s alpha. Cronbach alpha is basically aetairon coefficient measuring
item versus total-test intercorrelations: the higtieese intercorrelations, the higher
the test reliability and vice versa. By conventiarshould be 0.70 or higher to retain
an item in a scale.

Table 4-3 combines the final results of factor gsial and reliability analysis,
which are based on the data provided by all 367esopf answer sheets. The KMO
measure is 0.821 exceeding the 0.50 required Valuéactor analysis. The factor
structure reflected in Table 4-3 shows the quesaor in this study has exactly the
same structure as that derived from the literatuFextors 1 to 5 are therefore
respectively named as IS, CS, SM, ES, and OS.

46 Y. Y. Chiu, Bob Stewart and Mark Ehlert, “The \éiion of a Measurement Instrumenrking
Paper, USA: University of Missouri-Columbia, 2003.
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<Table 4-3> Univariate Statistics of Constructs an&/ariables

Factor Initial Eigenvalues
Factor Cronbach Alpha
Measured % of Factor Loading
Total Cumulative | Variable if Item Deleted
indicator variable Variance
X8 787 .690
1 (1S)
X9 776 711
a= 5.789 | 30.469 30.469
X10 .564 .735
71
X11 .646 729
X16 .559 734
2 (CS)
X17 .646 .518
a= 1.606 8.455 38.924
X18 .697 .546
.657
X19 .748 493
X12 .673 .716
3 (SM)
X13 .548 721
a= 1.465 7.713 46.637
X14 .619 724
761
X15 767 .657
4 (ES) X1 734 .556
a= 1.382 7.274 53.911 X2 .624 414
.595 X3 .690 529
5 (0S) X5 . 698 234
a= 1.101 5.796 59.707 X6 .584 . 379
532 X7 . 652 . 637

Extraction Method: Principal Component Analysis,

Rotation Method: Varimax with Kaisa Normalization.
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Factors IS and SM have an acceptable reliabilitgffewents (.771 and .761
respectively). However, CS, ES, and OS vyield rdligbcoefficients under .700
(.657, .595, and .532 respectively). It should &leeh into consideration when the
research interprets the results related to these flactors. To check the contribution
of each item to the factor reliability, the “Crombaalpha if one certain item is
deleted” are also calculated. We can find someabtes (X16 and X7) are
responsible for lowering the construct reliabilitihus, the variables in dark gray are
deleted to improve the better reliability.

According to the results of factor analysis andatslity analysis, the new
hypothesized structural model is rebuilt (see Fginl).
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<Figure 4-1> Final Hypothesized Structural Model
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4-2 Confirmatory Analysis of Hypotheses
4-2-1 Model 1: Chinese CLSCs

Maximum Likelihood (ML) technique shows dissatisfidata-model fitness result
from the test of the initial measurement model (Bglele 4-5). All fit indices yielded
by the original structural did not match the benahks, which indicated the model
must be adjusted. Both GFI (.620) and AGFI (.51 lass than .90. In addition,
RMSEA (.170) and ration of Chi-square to the degreleeedom (7.247) do not meet
the criteria of fithess evaluation, either.

Based upon the priori, it is suggested that subsceasures with extremely low
standardized factor loadings be dropped from thentafactor measurement. And
cross-loading items, those that have significaatliogs on more than three factors
simultaneously, also are recommended to be del&@d.an item of IS factor, is
found to be crossly loaded on ES, IS, and CS. A&dax item of OS factor, crossly
loaded on OS, IS and SM (see Table 4-4). To fuithprove the fitness of the model,
a final respecification is made by dropping fivenis with low loadings on their
targeted latent factors. Of the five items, thregiables, X4, X1, and X6 are with
loadings of 0.21, 0.27, and 0.36 respectively. dibeision to drop these items with
low factor loading is also supported by the intégansistency reliability tests using
Cronbach alpha (see Table 4-3). These respecdicaiforts eventually make the
measurement model meet joint criteria of data-métel

<Table 4-4> Summary of Cross-loading Items Droppeftom Chinese Measurement Model

Number Item Factor Cross-loading Factor
1 X9 IS ES, IS, CS
2 X5 0S 0S, IS, SM
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To this point, the final measurement model is shawilable 4-5. In total, seven
items are dropped due to low factor loadings ossfoading. Since all variables of
factor OS are deleted through the steps of faabatyais and respecification, the
factor OS does not belong to the structural model.

<Table 4-5> Fit Indices of Structural Model—ChineseCLSCs

Measurement Variable

Mode Deleteq | X~ 1 df GFI AGFI RMSEA
Original Mode - 7.247 .620 511 170
1% specified X9 (IS) 4.425 .789 .701 .048
2" specified | X5 (OS) 3.688 .805 732 .046
3 specified Y3 (RMPI) 2.873 .848 .823 .044
4" specified | Y6 (RMPI) 2.654 .874 .850 .039
5" specified | X4 (OS) 1.931 .905 .884 .038
6" specified X1 (ES) 1.425 .908 .892 .037
7" specified | X6 (OS) 1.280 911 .901 .037
Benchmark - <3 >0.9 >0.9 <0.05

From the ML estimate results of the structural motliee pathway coefficients and
their associated t-scores (a t-score of 1.96 atgrevas considered to be significant
at the 0.05 level) are examined to draw concluatoout the specific model relations.
The higher a path coefficient is the stronger eéffd® causal factor has on the
variables.

A review of Figure 4-2 reveals the path coeffitseof all variables existing in the
final structural model. Standard path coefficiengpresents, from Chinese liner
shipping companies’ point of view, the strengthtloé¢ relationships among latent
factors (see Table 4-6). At the same time, therimritons of subscale measures to
each latent factor also reflected by pathway coieffits (see Table 4-7) are embodied
in Figure 4-2. The higher value the path coeffitiém the stronger effect the
independent latent variable (causal factor) hatherependent latent variable.
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<Figure 4-2> Final Structural Model—Chinese CLSCs1t>1.96 and P<0.0%
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<Table 4-6> Standard Path Coefficients—Chinese CLSC

From To Path Coefficient

Coefficients between Independent and Dependentt gtgiable

ES RMPI 0.18
IS RMPI 0.21*
SM RMPI 0.67*
CS RMPI 0.33*

Coefficients among Independent Latent Variable

Between And Path Coefficient
ES IS 0.52*
ES SM 0.66*
ES CSs 0.62*
SM IS 0.75*
SM CS 0.71*
CS IS 0.66*

*Path Coefficient is significant at P<.05

1. Correlations between dependent and independerdtent variable
Of 4 paths between each independent latent varaidedependent latent variable,

3 are found to be statistically significant. Thesgnificant pathway coefficients

reflect:

(1) ES has no significant influence on RMPI. Theref the first null hypothesid1
is rejected.

(2) IS has a direct, positive effect on RMPI, irheat words, the higher level of
information system the company processes, the rb&kP it will achieve.
Therefore, the third null hypothes# is accepted.

(3) SM has a direct, positive effect on RMPI, irhart words, the better safety
management a company performs, the better RMHliaahieve. Therefore, the
fourth null hypothesi$i4 is accepted.
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(4) CS has a direct, positive effect on RMPI, ihastwords, CS factor has positive
correlation with RMP. Therefore, the fifth null hyghesisH5 wasaccepted.

With the highest path coefficient scoring 0.67 etafmanagement factor has the
most significant influence on the performance dkrimanagement than both
cooperation factor and information system factor.

In summary, the final structural equation is writees follows:

RMPI=0.18ES+0.21I1S+0.67SM+0.33CS R?=52%
(1.26) (2.11) (3.41) (2.67)
where factor SM has the highest pathway coeffidileat implies the improvement of
safety management of the liner shipping comparnfiésmost significant shortcut for
the company to achieve satisfied risk managemefarpeance.

2. Correlations among independent latent variables

Of six paths among four latent factors, all avend to be statistically significant.
This phenomenon draws the conclusion that everyihdependent latent variables
have mutual influences on each other.

Standardized factor loadings listed in Table 4-didate the strengths of the
contribution of each observed variable to the memmant of the latent construct
based on data from the sample. The larger a fémdoling is, the more variances of
the observed variable the latent construct explaind the more the observed variable
contributes to the construct measurement (Li, 2005)

Two measures X2 and X3 load well on ES with ddiatoading of 0.45 and 0.58
respectively. As for factor IS, X8 and X9 have diigant loadings of 0.76 and 0.77.
Of four items of factor SM, X14 loads highest on Sken comes X12 with a score
of 0.70. X15 has relatively lower loading of 0.8% far as factor CS is concerned,
X17 and X18 have high factor loadings of 0.69 ar@¥ OIn terms of factor RMPI, Y5
(Punctuality) contributes most with a loading o7 1. Y4 (volume of meetings
concerning RM) has the second highest loadingsf.0¢r1 (amount of risk retaining)
has a low negative loading of 0.23.
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<Table 4-7> Contributions of Subscale Measures todtent Factors—Chinese CLSCs

From To Factor Loading
X2 0.45*
ES
X3 0.58*
X8 0.76*
IS X9 0.77*
X11 0.45
X12 0.70*
X13 0.55
SM
X14 0.92*
X15 0.60*
IS X17 0.69*
X18 0.87*
X19 0.40
Y1 -0.23*
Y2 0.08
RMPI
Y4 0.51*
Y5 0.71*

*Path Coefficient is significant at P<.05

4-2-2 Model 2: Korean CLSCs

It is known from Table 4-8, of four fit indices ¥iked by the initial structural model,
two have already well met the benchmarks. Thetlaeation of Chi-square to the
degree of freedom (1.007) and RMSEA (0.007). Tlee theat remaining fit indices of
GFI and AGFI are very close to the benchmarks hhmtsstructural model of Korean
CLSCs is very similar to the model derived from theratures. The initial model
needs to be adjusted and respecified until alhfiices meet the joint criteria of data-
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model fit. The process of respecification is expéa in Table 4-8.

<Table 4-8> Fit Indices of Structural Model—KoreanCLSCs

Mode varadle | x2 / df GFI AGFI RMSEA
Original Mode - 1.007 872 .823 .007
1% specified X11 (IS) 1.002 .884 841 .000
2" specified | X13 (SM) 1.142 .902 .878 .000
3 specified | Y6 (RMPI) 1.334 918 .882 .000
4" specified | Y1 (RMPI) 1.026 925 .907 .000
Benchmark - <3 >0.9 >0.9 <0.05

As mentioned before, subscale measures with exlyelo standardized factor
loadings and cross-loading items, those that haymfisant loadings on more than
three factors simultaneously, are suggested torbppdd from the latent factor
measurement. X11, an item of IS factor, is fountdeéacrossly loaded on ES, IS, and
CS. And X13, an item of factor SM, crossly loadedEs, OS, IS and SM (see Table
4-9). To further improve the fitness of the modelfinal respecification model is
made by dropping two items with low loadings onirthargeted latent factors. They
are Y6 and Y1 with loadings of -0.08 and 0.20 refipely. By doing so, the GFI
finally increases to 0.925, and the AGFI to 0.907.

<Table 4-9> Summary of Cross-loading ltems Droppeffom Korean Measurement Mode

Number ltem Factor Cross-loading Factor
1 X11 IS ES, IS, SM
2 X13 SM ES, OS, IS, SM

According to the results of respecification, theistural model concerning Korean
CLSCs’ attitudes toward factors affecting on RMIReisuilt as shown in Figure 4-3.
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<Figure 4-3> Final Model—Korean CLSCs (t>1.96 and P<0.0%
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The path coefficients of all variables revealedtimctural model represent not only
the strength of the relationships among latentofac{see Table 4-10) but also the
contributions of observed variables to their cquoegling latent factor (Table 4-11).

<Table 4-10> Standard Path Coefficients—Korean CLSE

From To Path Coefficient
Coefficients between Independent and Dependentt gtgiable
ES RMPI 0.83*
(O8] RMPI 0.45
IS RMPI 0.92*
SM RMPI 1.24*
CS RMPI 0.78*

Coefficients among Independent Latent Variable

Between And Path Coefficient
ES oS 0.27*
ES IS 0.57*
ES SM 0.25*
ES CS 0.42*
(O8] IS 0.83*
(O8] SM 0.45*
(O8] CS 0.51*
IS SM 0.75*
IS CSs 0.46*
SM CSs 0.67*

*Path Coefficient is significant at P<.05
1. Correlation between dependent and independenttient variable

There are total 5 pathway coefficients existingwaetn each one of the five
independent latent variables (ES, OS, IS, SM, af) &hd the dependent latent
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variable RMPI. Of these 5 paths, 4 are found testfadistically significant, in other
words, 4 proposed hypotheses are accepted.

(1) ES, with a score of 0.83, has a direct, posigffect on RM activities, in other
words, the more executives’ support a company eintige better RMP it will
achieve. Therefore, the first null hypothddik is accepted.

(2) Although factor OS has a positive score of OthB t value of OS (1.58) is less
than the critical value of 1.96. It is concludedttfOS has no significant
influence on RMPI. Therefore, the second null higpstsH2 is rejected.

(3) IS, with a score of 0.92, has a direct, positffect on RMPI, i.e. the higher
level of information system the company possestdes,better RMP it will
achieve. Therefore, the third null hypothdd&is accepted.

(4) SM, with a highest score of 1.24, has a dingasitive effect on RMPI. In other
words, the better safety management a companyrpesfdhe better RMP it
will achieve. Therefore, the fourth null hypothedi4 is accepted.

(5) CS, with a score of 0.78, has a direct, pasigifect on RMPI. That is to say,
the higher level of cooperation a company hasp#teer RMP it will achieve.
Therefore, the fifth null hypothesi45 is accepted.

The extent to which the four factors influenced RiPI is reflected by means of
the path coefficient as well. With the highest pedlefficient scoring 1.24, factor SM
has the most significant influence on the perforoeanf risk management.

The final structural equation is written as follows

RMPI=0.83ES + 0.92IS + 1.24SM + 0.78CS =A%
(3.50) (2.67)  (6.55)  (2.59)
where factor SM has the highest pathway coefficidrit.24, and factors IS, ES, and
CS have coefficients in a descending sequenceas@83, and 0.78.

2. Correlations among independent latent variables

Of 10 paths among latent factors, 9 were founktstatistically significant. Similar
to the results of Chinese model, all independetgntavariables in the Korean
structural model have mutual influences on eachroth
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<Table 4-11> Contributions of Subscale Measures t_atent Factors—Korean CLSCs

From To Factor Loading

X1 0.70*
ES X2 0.97*
X3 0.80*
X4 0.56*

(O
X5 0.25
X8 0.76*
IS X9 0.82*
X10 0.58*
X12 0.68*
SM X13 0.47*
X15 0.91*
X18 0.61*

CS
X19 0.56*
Y2 0.36*
Y3 0.32*

RMPI

Y4 0.37*
Y5 0.62*

*Path Coefficient is significant at P<.05

All loadings of X1, X2 and X3, within the intervaktween 0.70 and 1.00, indicate
that they load quite well on factor ES. Especiatly, (CEO should be responsible for
RM) scoring 0.97 greatly contributes to the degrEexecutives’ support factor. As
for factor OS, only X4 (documented RM policy) hae significant loading of 0.56.
Items X8, X9 and X10 contribute to the degree éfrimation system. Among them,
X9 (a computer system gathering RM information)ksafirst with a loading of 0.82,
and then comes X8 of 0.76 and X10 of 0.58. As fafaator SM is concerned, X15
(Organization’s own safety management rules andlatigns) loads best on SM with
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score of 0.91, X12 (staff’s positive attitudes tosvesafety management) loads
relatively lower on SM with score of 0.68, and X8k identification method) loads

lowest with score of 0.47. Two measures of factdr(818 and X19) have significant
load significantly on CS. In terms of RMPI, Y5 (miunality) contributes most with a
loading of 0.62, Y2 (times of inspection and manatece) of 0.36, Y3 (RM training

quality) of 0.32 and Y4 (times of RM meetings) oBD load relatively lower on

RMPI.

4-2-3 Comparative Results

Firstly, from the results of hypotheses testingsibbvious that Chinese CLSCs
consider only safety management (SM), informatigstesm (1S), and cooperation
(CS) as the factors that have significant influsncm the performance of risk
management. Compared with Korean CLSCs, Chineseslinave not yet taken the
weight of executives’ support (CS) in risk managetrgerformance seriously. It is
worth noticing that all path coefficients of Koreatiuctural model are higher than
those of Chinese structural model. Therefore, Wdifze conclusion that SM, IS, and
CS factors have relatively stronger causal effecthe risk management performance
in terms of the values of path coefficients.

Secondly, Chinese CLSCs think X12 (the staff’s tadiés toward safety
management), X14 (the complete knowledge of intevnal rules and conventions
concerning safety), as well as X15 (organizatioown safety management
regulations) are significant in factor SM; while #¢an CLSCs focus on X12, X15,
and X13 (risk identification method). Such resslialso derived from the descriptive
analysis, as shown in Table 4-2, the mean valu€ldf i.e. a complete knowledge of
international rules and conventions on safety meamant, scores less than 4, which
means Korean CLSCs don't think this variable hamificant influence on the
performance of risk management. Instead, it ranks Scoring 4.3221 in the safety
management factor. In addition, Korean CLSCs redhat risks should be identified
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by different methods, i.e. X13, which is not refkt in the final result of Chinese
model.

Thirdly, in terms of information system factor, bqgtarties hold the same opinion
that a computerized system should be applied toegahformation concerning risks,
i.e. X9 and regard X8 (loss data record) as therathportant indictor of information
system. Besides, Korean CLSCs take X10 (the scbpgaymation to be gathered)
as another significant indicator, which is not #igant in the result of Chinese
structural model.

Fourthly, in terms of cooperation factor, result ©hinese CLSCs shows the
cooperation with stakeholders (X17) including custos and agents overseas is the
other significant indictor besides the cooperatwith customs and port authority
(X18). Instead, result of Korean model reflects ¢heperation with relative business
banks (X19) is the other answer.

Fifthly, among the indicators of RMP, Chinese CLS€lsitively improved best in
Y1 “amount of risk retaining”, while Korean CLSCslatively improved best in Y5
“punctuality”.

Sixthly, there are some obvious differences indadbadings between the two
subgroups. For example, X2 (executives’ attentionRM) loads much lower in
Chinese model than that in Korean model (0.45 v&7)0 So does X3 (executives’
participation in RM activities). These lower loagiof items on factor ES hints
executives’ of Chinese CLSCs might not think higbfytheir own positions in RM.

Seventhly, referring to the result of descriptivalgsis, mean value of X16, i.e. the
cooperation among the internal sections of the rorgéion is scored lowest in the
cooperation factor by Chinese CLSC, while it isredohighest of this factor by
Chinese CLSCs.

In accordance with the comparative results, sewarggestions for both Chinese
and Korean liner shipping companies are providdtiémext section.
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4-3 Implications
4-3-1 For Chinese CLSCs
(1) Strengthening Inter-Organization Cooperation

It is urgent for Chinese CLSCs to strengthen theriarganization cooperation.
There are several reasons. Firstly, one voyagipfrent involves from contracting
with cargo owners for shipment, issue of documeniat receiving and delivering of
cargoes to be shipped, loading and dischargingpearg@rrangement of clearance and
cargo inspection when requested, to after-saleécgervhe smooth operation of this
whole process needs the participation and supgomamy departments. Secondly,
since risks exist everywhere, the regular contatiorg departments in the
organization helps to discover the risk exposurégdly, frequent inter-organization
cooperation provides the employees with the chamceget to know each other,
which contributes to warm the working atmosphere.

The inter-organization cooperation should be cdrrigut not only within
departments in one organization but also in theas with partner company, who,
to some degree, is also a competitor.

(2) Raising Executive’s Image in RM

Among all indicators listed in the questionnairevsy, the mean value of variable
X2 “Executives should pay most attention to RM” exb highest (4.7569). Such
result implied that most respondents realized thight of executives in RM, but they
were not satisfied with executive’'s present atdétudward RM. Many Chinese
shipping companies have not yet establish a forRidl system because the top
management has never realized the importance of IRMddition, although some
liner shipping companies invested a lot in marlgetimvestigation and estimation, the
plans of opening a new service line or changingdaling were often vetoed by the
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executive who is a risk aversor. It is strongly ammended here executives
themselves should pay high attention to RM in thgaization. Executives should
make great efforts to raise their image in RM tlgtobeing proactive in RM studying
and training and play a good role of RM supervisothe organization. When they
indeed know something about RM, they will undoubtecncourage the

implementation of RM.

(3) Paying Attention to Various Information Concerning Risks

It is well known that risks exist everywhere. Expias identification is critical to
the elimination of risks. To timely identify risksyarious manifestations of
information concerning risks, such as politicalaa#, slight change of financial
policies, or even an accident of the port are ngéedée paid attention to. But final
analysis results of section 4-2-3 showed China’SC4 did not regard the scope of
information as one significant indicator of infortimd@ system. China’s CLSCs have
suffered a lot owning to their neglect of usefubmmation. For instance, during the
Block Port Strike in America in October 2002, ttmldre of timely collecting the
relative information and the lack of preventivepstéherefrom resulted in a big loss
of the three biggest CLSCs. In order to avoid répgathe same mistake, Chinese
shipping companies should draw a lesson from tls¢ @ecident and strengthen the
collecting capacity of information. In addition,etlinformation exchange within the
enterprise needs to be vigorously promoted.

4-3-2 For Korean CLSCs

(1) Establishing Standardization Management

Contrary to the conclusion reached by many scholdnis study found both
Chinese and Korean liner shipping companies did megard standardization
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management as the significant factor that affectPRM could be explained such
result accounted for the immaturity of RM. As RMritost Asian countries is at its
start-up stage, there are neither systematicaldats nor professional department in
charge of RM. However, so many experiences derik@d the successful examples
as well as the failures of RM in Western compaaiesavailable for reference. One of
the helpful experiences is that the standardizatianagement was considered to be
significant factor affecting the quality of risk megement. Therefore, both Chinese
and Korean shipping companies should follow thisrsbut and manager to establish
standardization management step by step.

(2) Focusing on Weight of International Safety Ruls in RM

From Korean CLSCs’ point of view, the degree of \iezlge of international
safety rules has no correlation with the final RMBut, as stated before, the
consequences of non-compliance with ISM code cbeldised to establish want of
due diligence in making the ship seaworthy underHague or Hague-Visby rules to
either of the rules most bills of lading are subjét other words, if the accidents take
place, the shipping companies undertake all loggesnatter they insured or not.
Therefore, the complete understanding of the raed regulations concerning
shipping business is very important in the safeanagement, which has been tested
to be a factor significantly affecting the final FBMFrom 1978 to 1996, Korea
averagely ranked in top 5 of countries with mostitime accidents. Moreover, when
setting up organization’s own safety regulatiori&eré must be the fundamental
structure coming from accepted international rudesl regulations combining the
specific operation characteristics of the orgamratin this sense, international safety
rules had better be deeply studied to avoid thegotable risks.
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Chapter 5
Conclusion

5-1 Summary of the Study

The transportation environment and unique charatits including highly capital
intensive nature and uncertainties in making pnef#ulting from the fluctuations in
freight rates, bunker prices, exchange rates aed @verest rates make container
liner shipping industry somewhat risky. Risk mamagat has been regarded as the
key to achieve shipping operation’s overall objeztiHowever, not all companies
have sound risk management performance, which stémd the quality of risk
management.

Risk management in Chinese shipping industry ighatstart-up stage. Although
RM is the term quite often heard within CLSCs, moisthem have no clear idea of
exactly what is involved. Owing to the enormousdiity in enterprise culture, it is
not practical for Chinese CLSCs to follow Westeoumtries’ mature RM model.
Instead, thanks to the similar development backgtoaf RM, the experience of
Korean CLSCs’ well developing RM system may coniigbto the Chinese CLSCs.
That is the reason for choosing Korean CLSCs asdh®arative object in this study.

Under such circumstances, this study aims to:

(1) Test the theory-based model concerning facaffecting risk management
performance using structural equation models.
(2) Examine the differences between Chinese CL80sdel and Korean CLSCs’
structural model.
(3) Provide suggestions to improve RMP for bothn@als and Korea’s CLSCs.

The completion of this dissertation relies on tikisteng literature. With reference
to previous studies, 5 hypotheses respectively eroiteg the correlations between
RMP and executives’ support, RMP and standardizatimnagement, RMP and
information system, RMP and safety management, RGP and cooperation are
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proposed. To obtain the data needed for hypotheséag, a questionnaire survey is
dispatched to 23 Chinese CLSCs/branches and 2GK@eSCs/branches. When the
answer sheets arrive, we analyze the data withhtip of a statistics package
consisting of factor analysis, reliability analysasd structural equation model.

The empirical analysis is separated into threespahalysis of Chinese data,
analysis of Korean data, and the comparative aisalys

China’s CLSCs consider that safety management,rrivdtion system, and
cooperation have direct, positive effect on RMatitis. Korea’'s CLSCs hold the
same attitudes toward the correlations of RMP aidtg management, information
system, and cooperation. Besides this, they thidcu@tives’ support has a direct,
positive effect on RM activities as well. Both gpsuget the same result that factor
SM has the highest pathway coefficient that impliee improvement of safety
management of the liner shipping company is thetrmmmificant shortcut for the
company to achieve satisfied risk management pegoce.

Compared the results of two models, it is found lainese CLSCs have not yet
taken the weight of executives’ support in risk agement performance seriously. In
addition, they have not been able to bring enouggntion to the inter-organization
cooperation and various magnifications of informaticoncerning risks. Having
realized the deficiencies, corresponding suggestiocluding raising executive’s
image in risk management, strengthening inter-drgdion cooperation, and paying
attention to various information concerning risks provided for China’'s CLSCs.

As far as Korea’s CLSCs are concerned, the rejectidhe second null hypothesis
that standardization management has a direct, iposéffect on RM activities
indicates the immaturity nature of Korean CLSC's .Rhke Chinese CLSCs, most
Korean shipping companies have neither systemalossd data nor professional
department in charge of RM. Moreover, from KoreabSCs’' point of view, the
degree of knowledge of international safety rulas ho correlation with the final
RMP. This may be one of the reasons why Korea ioatisly ranks in top 10 of
countries with most maritime accidents. In accoocgamith the analysis results,
establishing standardization management and fogusm weight of international
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safety rules are put forward for Korean CLSCs.

From the answers given by each Chinese and Koreatainer liner shipping
company, we find there was little change in eask management activities in 2004.
Although the weight of risk management in the simgpindustry has been deeply
recognized and great efforts have been made tooiwmpthe quality of risk
management, it still has a long way for both Chirnehd Korea’s CLSCs to go. In
brief, this study wishes to show the right dirextfor both to keep ahead.

5-2 Limitations and Future Studies

There are several limitations of this study needsa discussed. Firstly, time factor
was not under careful consideration. In this stwadyen evaluating the performance
of risk management, a period of one year (In past Questionnaire, the respondents
were asked to examine the effect of RM activite004 comparing that of 2003.)
was randomly determined. Actually, time is an itedvlie criterion when we deal with
risks of losses. For instance, the frequency «f ipglirectly related to the time.

Secondly, the generalizability of the study is tidi in the insufficient sample size
used in the study. Structural equation model iargel sample technique (Kelloway,
1998). Both estimation methods and tests of matlaré based on the assumption of
large samples. In general, a sample size of at @& observations would be an
appropriate minimum (Li, 2005). There are only 49Qjistered Chinese container
shipping companié§ and 15 registered Korean container shipping comeg&nTo
solve the contradictory problem of large sampleregdimited companies, 20 or 15
copies of the questionnaire are sent to each coynpabranch. The large amount of
questionnaire answer sheets from limited companyncd stand for the general idea
of the liner shipping industry so that the bias rhaycaused in the computing of SEM.

Thirdly, since this model is directed against thieole liner shipping industry, all
the questions raised in the survey are general @sgecially when determining the

47 MOC, List of Chinese Container Shipping CompanM®C, November 2005,
48 Korea Shipowners’ Associatiolember List Korea Shipowners’ Association, 2005.
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indicators of RMP, the “general” principle is takeariously. So the results of the
hypothesized structure model are available onlytha whole industry, not for a
specific shipping company.

In future, an empirical study on the factors affegtRMP for certain company is
worth carrying out. Instead of liner shipping inttysthe tramp shipping industry,
which has distinctive difference in the charactarsswith liner shipping, can be
under consideration. The different attitudes towtactors affecting RMP of liner
shipping industry and tramp shipping industry méyaat the attention of researches
too.
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<Appendix>

Questionnaire—Factors Affecting Risk RMP

IAbout the Questionnaire

This questionnaire, based on 5-point scale, is nadaalyze the factors that affect
risk management performance (RMP) in liner shippimdustry. All the questions

have only one answer. Please input the alphabetwh&re fits your situation.

5-point-scale Explanation (1))

Numerical 1 2
Values

3

4

5

Definition Not at All Slightly

Neutrally

Obviously

Significantly

Qu:

performance?

To what degree does each factor listed below inflaee risk management

Factor/ Variable

Scale

1. . Executive’s Support

X1 The Chief Executive Officer
responsible for the risk management (RM).

should K

X2 Executives should pay most attention to RM.

activities.

X3 Executives should actively participate in R

M
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Factor/ Variable Scale
2. Standardization Management 1 3
X4 Organization should have clear documented RM
policy.
X5 Organization should develop a close link
between its strategic objectives and
management of risk.
X6 Organization should have distinct stipulation jon
division of work of each department.
X7 Organization should have reasonable pay
system.
Factor/ Variable Scale
3. Information System 1 3
X8 Each organization must have a detailed risk data
record.
X9 There should be a computer system to gather
information concerning risk.
X10 Not only business information but economigal,
political information should be always paid
close attention to.
X11 Organization should have specialist |of
information system.
Factor/ Variable Scale
4. Safety Management 1 3
X12 All staff should keep positive attitude toward
safety management
X13 Risk should be identified by different methods.
X14 Organization should have a complete
knowledge of international rules and
conventions on safety management.
X15 Organization should make its own rules and

regulations concerning safety management.

_88_




Factor/ Variable Scale

5. Cooperation 1 2 3 4 5

X16 There should be close cooperation in different
sections of the organization.
X17 Organization should have good relation with the
stakeholders including customers and agents
overseas.
X18 Organization should always keep in close touch
with customs and port authority.
X19 Organization should always have good
collaboration relation with its business bank.

Q2: Comparing year 2004 with year 2003, does your orgé@ation make any
improvement in risk management in the fields listecbelow?

5-point-scale Explanation (2)

Numerical 1 ) 3 4 5
Values
. Much Less/ Much More/
Definition Much Worse Less / Worse No Change More / Better Much Better

Factor/Variable Scale

6. Risk Management Performance Standard| 1 2 3 4 5

Y1 Risk retaining: Amount of loss caused by risk
retaining

Y2 Times of inspection and maintenance for the
container vessel and equipment arranged by the
organization

Y3 Quality of RM training for the staff provided hy
the organization

Y4 Volume of meetings concerning RM

Y5 Quality management effect: punctuality
(the situation of sailing on schedule)

Y6 Staff Mobility
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