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An evaluation of knowledge management competence for
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An evaluation of knowledge management competence for
international ports in Taiwan
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Abstract

Knowledge management competency is an important dimension for international ports to retain
their competitive advantages. This research used structural equation modeling (SEM) to examine
the effect of knowledge management competency on performance in international ports,
including Kaohsiung port, Keelung port, Taichung port and Hualien port in Taiwan. The results
were supposed that knowledge management resource will positively influence knowledge
management capability and work performance, Moreover, the result was not sufficiently
significant to support meaningful positive relationships between knowledge management
capability and work performance. The results will be helpful for the improvement of operational

strategies for international port authorities.

Keywords: Knowledge management, International port, Structural equation modeling
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dot A FRAEF S HIFFEF CRBIRBAST FMA A 2R SR A S (Kane,
1986) - Campbell(1990);,’:;;; 1IEFABATL - B AR > A S BT Y R
AN ibed F F RPFATA LT 5 o Borman and Motowidlo(1993)#-1 iF g »x e & 5 4T
R R oy Fﬁ TS 0 IR ELRT Ry E A N 1‘%?1]%)?. IR WA LRE e

Katz and Kahn(1978)#-1 it »c% » % & ¢ p {7 % (In-Role Behavior)£? & ¢ # {7 &
(Extra-Role Behavior)# & #g 3] o

u)@gpﬁ;:—&ﬁ¢%ﬁ§WMm%%$ﬁﬁé’;gﬁﬁgai,WAFéél
R RGBS REEES TR T A N TR F B RBEIE 1 (v
R =

(2) &4 *h{7 5 - T EFERCRER T ARG - AR pd cEPEFLALAR
=S8 Lkm;b‘;,ﬁ:rffm. b i e L\qrrm% g B eER G R o & 4
PR & Jdg i e 5 o % {7 5 (organizational citizenship behaviors) & A2 § ¥ F 7
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Campbell(1990);%.5 1 T »cf f 1 &1
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Borman and Motowidlo(1993) % 35 Campbell(1990)2_ #7 3 7% 4§ - & 11 1 fE 5 >0 5 T4%

i »x(task performance) % i3 % »z(contextual performance) = f&

(1) Eidoc: 5- R A1) g% 5 L% s RM AT FE 2 ek 2
PR R > BRI AN EF ST DN Al R F > Eaakoc A
SN T RE PR R R .

AN YL T ﬂ%ﬁﬁwwwiﬂlﬁfk~xﬁﬁwﬂw:%ﬂﬂmﬁ%ﬁﬁ’
Fu o R A E &Aﬁ@%mﬁmﬁmm%’wﬁ%“mxﬁ—%ﬂ@%m‘
Mg E S TLTRE 0 A TRE R A B et B R 1 p A et

d "f-‘.f‘:ﬂf%‘ép\ SR FFRERPFA A oA Y &2 Bk AL A (Katz
and Kahn, 1978) » £ 4t f| o T 2 p ch2affm £ 5% > PR 27 ehg B & (7453 - Ti%
Frrp B ARSI R GRATED e BTl Y N g TehiE gy o Ft o 24k
Frolgmdd M FE AV U RTERBAFERE %‘m?_}}% s om RS ‘Q:Mr,e?s::fﬁ?%[ﬁ]
BB o % R g At e eh s A g I TR IR 0 @ pt TR P AL (F 0 iE
FROFSVARLEIAFL O HBFIARENER G iR VR {57 RE
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(Waldman, 1994; Moorman and Blakely, 1995) -

EIAGATUE RS A B G 0 T U KPR 26 MHahd Tk e X
IF 5P 3 B #F (Moorman and Wells, 2003; Conway, 1999; McManus and Kelly,
1999) - F]pt » &%= 7 # * Borman and Motowidlo(1993) ¢4 s ;¢ > #-1 i ®w 4 5 [ =
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31 #4328

AL AT AR B AR RSB TR L 4 2 1 v
se2 B o - E%g SR R B TSk U e PR R B R 2 B RS A 4
B BIEE 0 Fpt 0 AT AT AL (Ao 2)M-H A i deT

(WF L FRERTLAE AR GRGTRARBE  SEPM L Ei 4 v v ff
IR E RS U O HAFTIR LRGBS B o

Q)sk g M A 47 TR ARRGY A TR - R SR TR A 4T R R
TS ATE & ,T/E’rﬁ TR N s R A RN - B
(Unidimensionality ) ~ Jz#&;»cR& (Convergent Validity) ~ #w)sc &R (Discriminant validity)

% 5 K& (Reliability) ® &7 e > FHC 68 fFSHES B2 BX&RE - L7

BERAC 2 5w % F+ 2 @ s p &~ y2/df ~ CFI(Comparative Fit Index) ~ TLI (Tucker-Lewis
Index)# RMSEA(Root Mean Square of Approximation) ¥ 5 1% %k > ¥7 B4 #-3 2. i % (Byrne
2001; Arbuckle, 1997; Garver and Mentzer, 1999; Koufteros, 1999; Hu and Bentler, 1999;
Baumgartner and Homburg, 1996; Hair et al., 1998) ; jb— {22 e acsc R R 58 %5 § 72
By RS FR sk P71 o 2 5058 (Constrained) & 2242 7 #5737 (Unconstrained)
2.+ 3 X B M3k % (y2 different test) % ¥ %% (Anderson. and Gerbing, 1988) ; @ 13 & P &_#
* Cronbach’s alpha % # i & # #_ (Garver and Mentzer, 1999) -

Gt i ¢ B BN S £ T e L SR 2 R
ﬁ%gﬁéﬁﬁﬁjbﬁ7ﬁ{; ﬂ¥+<m\pm\ﬂMﬂCH~HJ*RM%A§ﬁ
HIETEHES L BT BRBREMNNBES p E RRERE AELIHY

32 BE®

AR AT TR B AR AR A SR ol TR R R 0
4 B 1?..?3’13\/1%! R F &+ 9% 1 (Gold etal, 2001; Lee and Choi, 2003; ¥~ 4,

% 89) MFBGEE LA T A B LB NF R X @ BT
—gpe g, d 2 #%PE,E,JE IE o S RETRA] IE B WAS | B AN VAR ;-

AEF Y e TR ‘Ia‘ﬁ TRy kgl § —g %7 3 (Motowidlo and Van Scotter,
1994; Moorman and Wells, 2003; Befort and Hattrup, 2003; £4g =, X 85) m Xk » F 4w it
PEBAEROFERRA S FARREY 2P R2d T 2RI, 7 T2
¥ Aules 1aFT7A
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V) ® BB TEA 104 36.6
ABBIFE 67 23.6

o BIRR 94 33.1

B A 19 6.7

PERT) - 102 35.9
g 180 63.4

N 5% (7)1~ 1 0.4
26~30 7 2.5

31~35 11 3.9

36~40 # 18 6.3

41~45 # 55 19.4

46~50 61 215

51 4 b 130 45.8

3 5 &2 p 28 9.9
6~10 & 16 5.6

11~15 & 22 7.7

15~20 & 65 22.9

20 & 121} 150 52.8

B k£ B & 1 0.4
AL ERE R AR 2 0.7

R K (- A F) 2 0.7
ESSENCIL R NG - 47 16.5

BN 105 37.0

H 110 38.7

L HESCSV 9 3.2
BB & 148 52.1

B 44 15.5

. 25 8.8

4 & 41 14.4

1 {ERR Vo 27 9.5
g e 24 8.5

¥irie 45 15.8

L E RN 59 20.8

o N i 1 0.4

LEF 17 6.0

fod g 34 12.0

Tz 4 1.4

=g 32 8 2.8

A3 1 0.4
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BLET R

AT LR 3 RARRIZ H B KR A A g R~ Ao g IMATE A 1 (o Th2

e
5.1 3R ENTFIRHES - RENFRAHT

AP AR E TR B R 1 P E 2 BiEG 0 A NKES T
AATE o REFR 2 BHEG DR RGOSR DRRER G HB L 0 B EARM gk o 1S
A Tl Al 0 R G ATRTF G o

- AR E R T RS

@%éﬁﬁﬁ%ﬁfﬁﬁﬁﬁﬁéﬁﬁi%ﬂ%’Qwikﬁﬁﬂéﬂ~iﬁﬁﬁi
TN E o AR E AMRBELTFZ AP KRR /}% vz i Tt s Rl E
B2 B B ¥R o 58 # % (Identification).® % % & & | Z & (Chi-square = 90.39; df = 51,
p=0.001)> ® F15 (1)= f&ehig & & (Goodness-of-fit indexes) & % ip % (CFI=0.97>0.95; the
Tucker-Lewis index, TLI=0.97>0.95; the root mean square error of approximation,
RMSEA=0.05<0.08)32:% F| & | #-2 ; (2)ix § = im — ¥k ¥ 58 £ @ (Standardised residual
values) * *% £1.96; (3)i1 § i v # 5] % i0i3 & 4p 4% & (Modification indices, MI) § & 2 & ;
(4) #73 e ¥ $dcoee ¥ & (Expected parameter change, EPC) 32 3t4£0.3 ; 2 (5) #73 ¥
Bote Tt A A F o0 (t-values > +£1.96) 0 Flpt ¥ 4o sk AR 07508 - B &R
(Byrne 2001; Arbuckle, 1997; Garver and Mentzer, 1999; Koufteros, 1999; Hu and Bentler, 1999;
Baumgartner and Homburg, 1996; Hair et al., 1998) -

AT EF VPOV LA N2 S LR kLR BEH
AT v RN 39E T AL b hBE F (p<0.05) 0 & F #%) 5 R 5 2(Anderson. and Gerbing,
1988) -

% R ¥ 5 d P Cronbach’s alpha () #cE kE = » 2AF 7 75 F 1 Hw 0
Cronbach’s alpha &35 % 0.7 (%2 % 2)» P 2R EHF HE Hw 5§ T & (Garver and
Mentzer, 1999) -
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2 R T RS 4 A

5 RHEHR T KF FlEREF
& £ £
T1 2% (a=0.79)
A3 AL ABBRIBEIAIARE T~ LR 3.78 0.74 0.767
Ad ARG A RE R 12 SR B EHNE Y AT 395 078 0.662
AS AnG AR R 3R EEE G5 3.57 0.78 0.705
A6 AL ARRINEFEE A HPEHIE S REL 3.60 0.85 0.678

T2 8 24 (0=0.84)

Al0 224 A B XA GhE 1 '%*“%rﬁ"‘ FERPEE O 330 0.81 0.724
B ERMAERET DRES
Ald i hheh ST B0 *frrrd»mﬁ. BAaE 3.55 0.79 0.709
AlS AREABAR 1T RFEEEEL PAE L DAe® 3 339 (.75 0.694
RS R RS R LY
Al7 Ani d kb BRI B pE @ s s o EE R~ 5% 330 0.86 0.706

= ﬁv#,afw
Al8 AnG d h BRI R R R 1 R D AIAT e L 2 % 350 0.93 0.735
T3 FR AL ent 3% (0=0.82)
Al9 AL A pATRY NFRRA G B Esp 1R E 373 071 0.734
e
A21 ARG A RATR Y TR E R SRR E R ivE 365 0.74 0.793
"’b“?l\)mljlpk/i‘ﬂ\7 *
A22 ARG AARTR Y PEARERER 1 TES Y
AR Ldp 3 LS BE A, ARTIE A

€ 3.64 0.80 0.795

%ﬁﬁ;**q%fﬂuﬁﬂ%’»wmw SN S T R R

'ﬁ MR FF AT l’rﬁzﬁ*l Jc“ s B F]F AT S Bl BN 2 iibk’f”:)i °
#-3¢ #-2_ (Identification) 2 % /& &_# ] ]‘\ (Chi-square = 201.54; df = 84, p=0.000) > * %] %
(H= 7};@_ i & & (Goodness-of-fit 1ndexes) & & 4p ¥ (CFI1=0.97>0.95; the Tucker-Lewis
index, TLI=0.96>0.95; the root mean square error of approximation, RMSEA=0.07<0.08)32:% 1|

AR (2)i G i - ¥R A L ® (Standardised residual values) * > +1.96 ; (3)
A BEREE= R B mn} 1 3 ¥ & (Modification indices, M) 7 & i3 & ; (4) #75 #p 3§ S-dfceh
:z 5 i (Expected parameter change EPC) 5] %++0.3; 2 (5) #73 ¥ ¥tk ent EE g F o
(t-values > £1.96 ) » F]p* ¥ Jazh & p| £ 58 7% b - (27 Je&i»c &R (Byrne 2001; Arbuckle,
1997; Garver and Mentzer, 1999; Koufteros, 1999; Hu and Bentler, 1999; Baumgartner and
Homburg, 1996; Hair et al., 1998) -

AT EFVFOVTHGN B 2 F 2 L B R RN R 0 BEH
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AT R 38 T St o enBE F (p<0.05) 0 % o1 #2752 R 5 f(Anderson. and Gerbing,
1988) -

5 B ¥ 5 d &P Cronbach’s alpha (a) ¥ #ic & l e AN A N I 1:#51 1
Cronbach’s alpha 35+ 3+ 0.7 (%L % 3) > FEP AR EH P HEs B3 TR (Garver and
Mentzer, 1999) -

B3 R OIS BG4 4

i 2EIUA o RE FE G
&= £ FE

T4 o2 i B~ (0=0.94)

Bl A:miAba 2 fesidpoph s g 3.70 0.81  0.926
B2 AmiAhi a6 BERR G R g 372 0.76  0.906
B3 Aiui ok kv T W H B Ap M chaoi e g 3.76  0.76  0.901
TS5 &334 3% (0=0.90)
B6 Ani AR i@ AP R 1 3.53 078  0.843
B7 e dha BB PBFE S R F B e 346 088  0.888
RE P SRR 2 2
B8 Ani Ak T I ATEE A 3.53 081  0.825
B9 i AAABA I P FOFAGKRFEHEL E LT I'350 080 0.798

o~ FREPTS FALE 2 R R Al Y
T6 53 & * (0=0.91)

BIl 23 i xEBa B* Ed N Sk g Flaoid 24374 354 0.79 0.843
B12 2V3u i & By 598 % soaat 1 (Fa g e 2 b 3.63 0.73 0.882
BI3 #:ni A 4ii@r fomso R RARL hE R 370 072  0.865
Bl4 Aini AAa5gE Y o UA R B R E 3 3.66 0.79  0.827
T7 4otk (% (0=0.88)
Bl17 AiAAER 2 JF'FS”}? FIE PR FT A TEA 3.57 0.84 0.786
BI8 #3ua A i b L whInA L2 g% & ghseo P enivat 366 079 0.801
B19 A3ni A b3 aG PAEOAs BB i E 3.50 0.81 0.816

v

B20 #A3ui A b syl PIRE I F R AR P vt 356 077 0.809
AR LRI AR BE A, WARIIFANEE1TA A L& A2¥ AR TEF2EFRR

o 1 EE R 3T 2 BEFF o AR EREE FR S AEE ANRELTE
e riE KRR }*Jv Poenz BT E AT E A Bl B BN 2 R B o 03 #22 (Identification)
% % 5] 7 & (Chi-square = 74.51; df = 43, p=0.002) - * F] 5 ()= faeig & &
(Goodness-of-ﬁt indexes) & 4p ¥ (CFI=0.97>0.95; the Tucker-Lewis index, TLI=0.97>0.95;
the root mean square error of approximation, RMSEA=0.05<0.08)2:f F| & -] &% ; (2)ix 3 &
P - e s X & (Standardised residual values) + *t £1.96 5 (3)iX F T fFu* thig ¢

ip & (Modification indices, MI) % & & & 5 (4) #15 h¥ ¥ Fdchze g @ (Expected
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parameter change, EPC ) 32| 3t+0.3; 2 (5) #75 % #cHk Tt B 28 ¥ (t-values > +1.96) >
FlpF dhs A E Nk b - 2 ki rc R (Byrne 2001; Arbuckle, 1997; Garver and
Mentzer, 1999; Koufteros, 1999; Hu and Bentler, 1999; Baumgartner and Homburg, 1996; Hair et
al., 1998) -

THF VRV E NI S LR T KA N ERR o BEH
T mr}, L g‘pqg_}\ $0:E ) szt b BE F (p<0.05) 0 & T FR2TR L_(Anderson and Gerbing,
1988) -

T R ¥ 5 d & B Cronbach’s alpha (a) GkEARE S > XY “Lrﬁ 3w
Cronbach’s alpha B35+ 0.7 (%0 4 4) FP ARIEH Do i % B (Garver and
Mentzer, 1999) -

RS S

5 R 1E Tio % FliEi
& £ FE

TS §-5 4 »c(0=0.84)

Cl fAg¥RylExppe g o1 iveR 398 0.56  0.598
C3 A fEmiBLiER g2l it 1 [ER AL RS 4.14 058  0.746
C5 AW BEREEEIERER S 399 063  0.772
C6 1 ie} Eimen ] i » AL TN Y L F fgn 3.85 057  0.675
C7 EEHa 2 0 AV U EE S P TR T i 406 0.57  0.791
T9 = 74 »z(0=0.86)

C8 ALBBEPETREE FEFRIFEIT 411 0.55  0.746
CO FAFF 1Tt ehfepr  DREIFXRZLIR WX EFH 406 054 0.731
Clo a1 Tt e¥ 2B NF 3 LHENER 400 0.54  0.687
Cl4 &;{g AL F i 398 0.68  0.670
Cl7 3 &1 (397, € p Nsdlm® \ﬁ} ok 420 0.55 0.775
C19 2 g?g{. P F IR - B FEL D (P 0% 398 0.62 0.694
AMps L p- BEA, ARHF AR 1T A A 1R AR AR T AA AN R -

5.2 BHACHN A L B AN

ok o rﬂtL A %\IE LE o R F T RS BRI () B BH)E TR
LA 5 A I 6 () » S BE(S) » Y ()% i RE(T) 2
F s R bR %*x(ts)* i 4 9 (19) ©

P BLIRLE AR B HEHCSS > 5  B o 05Y U B 08 Kb | § A(Chi-square = 44.05 df
— 24 p 0007) T N R iﬁ p 5% & gk B (CFI=0.99; TLI=0.97;
RMSEA=0.05) » iX 5 4 %]~ k2% £ @ (value >+1.96) ~ B L 4p iR B2 # ¥ FBCETHE o
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Evaluating Container Developing Strategies for the Port of Kaohsiung: An
Exploratory Analysis

Abstract

This paper empirically evaluates crucial container developing strategies for the Port of Kaohsiung
from the perspectives of port authorities, shipping academics and maritime firms. In terms of the
level of effectiveness, the findings suggest that approval of direct shipping between Mainland and
Taiwan is perceived as the most effective strategic attribute to increase container volume for the
Port of Kaohsiung, followed by establishing integrated port information system, long term berth
leasing agreement with carriers, simplified customs procedures, prompt response to carriers’
needs, pricing flexibility, simplified port administration procedures, etc. Based on a factor
analysis, four strategic dimensions are identified, namely, port administration and operational

efficiency, services and marketing, pricing flexibility and incentive, and logistics.

The results also indicated that the effective level of strategic attributes differed between port
authorities, shipping academics and maritime firms. Port authority rated long term berth leasing
agreement with carriers as the most important strategic attribute, whereas shipping academics and
shipping managers viewed the direct shipping between Mainland and Taiwan and pricing
flexibility as the most importance considerations, respectively. An examination of differences
between port authorities’, shipping academics’ and shipping managers’ perceived implemented
period levels with strategic attributes revealed significant differences in respect of the follows:
the approval of direct shipping between Mainland and Taiwan, long term berth leasing agreement
with carriers, and developing empty container positioning center. Theoretical and strategic

implications of the research findings for the port authorities are discussed.

Keywords: Container, Port, Competitive strategies, Factor analysis
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Introduction

The Port of Kaohsiung is located in the prosperous trade routes - East Asian coastal, Far
East/Europe and Transpacific service lines. Among the seven leading ports in the Asia Pacific
region (Kaohsiung, Singapore, Hong Kong, Manila, Shanghai, Shenzhen, Tokyo), the Port of
Kaohsiung is one of best placed as a marine transport hub. Its links are closer to the other
ports by 53 hours of navigation time on average. Due to the advantage of geographic location,
the growth of volume of cargoes handled and container throughput has significantly increased

over the last decades.

Figure 1 gives the latest available figures on reported at world container port traffic for the
period from 2001 to 2006. The growth rate of container port throughput (number of movements
measured in TEUs) is displayed in Figure 2. Singapore regained the top position with a 6.9 per
cent growth rate, while Hong Kong was displaced into second position on account of its
modest 3.6 per cent growth rate increase in 2006. As can be seen in Table 1, Mainland Chinese
ports continued to record particularly good results: Shanghai and Shenzhen recorded
outstanding increases of 20.1 and 14.0 per cent respectively. In particular, other Chinese Ports,
of the 10 remaining ports, Qingdao, Ningbo recorded advances of two places each, while
Guangzhou and Tianjin ports moved upward by three and one places respectively. According to
the Containerisation International Yearbook (1996-2006) report, the Port of Kaohsiung has
been ranked the world’s third largest container port before 1993. However, in 2007, the
container throughput of the Port of Kaohsiung was 1.025 million TEU with a 4.6 per cent
growth rate increase compared with previous year. Dubai and Rotterdam overtook Kaohsiung,
which moved from 6" in 2006 to 8™ position in 2007. From the 1990s, the gradual shift in the
gravity of economic growth and trade from Japan to China led to the emergence of new
transshipment and gateway hub ports, which include Shanghai and Shenzhen. The Port of
Kaohsiung faces the prospect of intensifying competition from the emerging ports in East Asia.
Thus, the Kaohsiung Port Authority needs to re-think their strategies to response carriers’

requirements and changes of competitive environment.
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Table 1. The throughput of top 20 container ports between 2005 and 2006

Unit: TEUs
Rank 2005 top ports 2005 2006 top ports 2006
1 Singapore 23,192,200 | Singapore 24,792,400
2 Hong Kong 22,427,000 | Hong Kong 23,230,000
3 Shanghai 18,084,000 | Shanghai 21,710,000
4 Shenzhen 16,197,173 | Shenzhen 18,468,900
5 Busan 11,843,151 | Busan 12,030,000
6 Kaohsiung 9,471,056 | Kaohsiung 9,774,670
7 Rotterdam 9,300,000 | Rotterdam 9,600,482
8 Hamburg 8,087,545 | Dubai 8,923,465
9 Duba 7,619,222 | Hamburg 8,861,545
10 Los Angeles 7,484,624 | Los Angeles 8,469,853
11 Long Beach 6,709,818 | Qingdao 7,702,000
12 Antwerp 6,482,061 | Long Beach 7,290,365
13 Qingdao 6,307,000 | Ningbo 7,068,000
14 Port Klang 5,543,527 | Antwerp 7,018,799
15 Ningbo 5,208,000 | Guangzhou 6,600,000
16 Tianjin 4,801,000 | Port Klang 6,320,000
17 New York 4,792,922 | Tianjin 5,900,000
18 Guangzhou 4,685,000 | New York 5,128,430
19 Tanjung Pelepas 4,177,121 | Tanjung Pelepas 4,770,000
20 Laem Chabang 3,765,967 | Bremerhaven 4,450,000
Unit © 10.000TEU
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A number of previous studies have addressed the issue of the importance port selection (Slack,
1985; Tongzon, 2002; Tiwari et al, 2003; Ha, 2003; Malchow and Kanafani, 2004; Lirn, 2004;
Delangen, 2007) and port competitiveness (Monie, 1987; Carbone and Martino, 2003; Barros and
Athanassiou, 2004; Bichou and Gray, 2004; Lam, 2005; Brooks and Pallis, 2007; Karatas and
Cerit, 2008). Notteboom and Winkelmans (2001) reflected efficiency oriented ports can achieve
competitive advantage by either cost leadership or differentiation. Key factors in obtaining a
competitive advantage were (1) flexibility to adapt quickly to changing opportunities, and (2) an
integral approach to logistics issues in transport chains. However, there is a lack of empirical
studies investigating the competitive strategies in the context of container ports. Although there
are many studies exploring the different aspects of competitive strategies, there is no consistent
focus on the identification of competitive strategic dimensions. Hence, this paper aims to use an

exploratory analysis to evaluate container developing strategies in the Port of Kaohsiung.

There are four sections in this study. Following this introduction the next section discusses
the research methodology, including measures of the surrey, sampling technique, and research
methods. Section 3 presents the analytical results of descriptive analysis and exploratory factor
analysis from the perspectives of port authorities, shipping academics, and government.
Conclusions drawn from the research findings and their implications are discussed in the final

section.
Methodology
Sampling technique

The samples for this study focus on shipping academics, employees of port authorities, and
container shipping managers and executives. The questionnaire survey was sent to 62 shipping
academics, 66 employees of port authorities and 106 executives at the mid of October 2007. The
container shipping managers’ samples were selected from the Directory of the National
Association of Shipping Agencies and Companies, whereas the shipping academics were selected

based on those who had taught in shipping departments at the university in Taiwan. The total
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useable responses were 89 out of 234, of which 33 were from shipping academics, 33 were from
employees of port authorities, and 23 were from shipping managers and executives. The overall

response rate for this study was 38.0 percent.
Profile of Respondents

Results indicted that nearly 79% of shipping academics survey participants had worked in
their universities for more than 5 years, whereas only 21.2 percent of them had worked for less
than 5 years. Over 90 percent of the shipping academics respondents had Ph.D. degree. Twenty
one percent of shipping academic respondents had job title professor, whereas 33.3 percent and
45.5 were associate professor and assistant professor, respectively. For the port authority
respondents, 15.2 percent of respondents are director or deputy director and 18.2 percent of
respondents are harbor master/ chief secretary/ chief engineer. The remaining respondents are
team leader/director (21.2%), supervisor (18.2%), and general employee (27.2%) respectively. On
the other hand, for the shipping manager respondents, nearly 87 percent of participants in the
survey were ‘president or above’ and ‘manager/assistant manager’. This finding is important
since managers are involved in and anchor strategy development in their businesses. Thus, the
high percentage of responses from managers or above confirmed the reliability of the survey’s
findings. Results also indicated that nearly 78 per cent of respondents had worked in the
container shipping industry for more than 10 years, suggesting that respondents had abundant
practical experience to answer questions. Over half of shipping manager respondents (52.2%)
was from shipping agencies. Remaining respondents were from container shipping companies
(43.5%) and others (4.3%). The results also shows 43.4 percent of shipping responding firms had
employees between 51 and 500 employees, while 34.8% of them had over 501 employees.
Around 74% had been in business for more than 15 years. Shipping manager respondents were
also asked to provide information concerning their firms’ annual revenues in 2006. The results
indicated that 39.1% of respondents reported annual revenues between NT § 10 million and NT §
1 billion, 25.4% revealed annual revenues between NT §$ 5 billion and NT $ 30 billion, and 21.7%

had annual revenues of NT $ 30 billion or more.
Results of empirical analyses
Importance of container developing strategies according to respondents

This survey also sought to identify the most important container developing strategy of
Kaohsiung Port. Responses’ assessment of each of the container developing strategy used in the
questionnaire was determined using a five-point Likert scale, anchored by the level of importance
‘1 = very unimportant’ to ‘5 = very important’. Table 1 shows the importance of each container
developing strategic attributes as perceived by respondents in descending order. Results indicated
that eight developing strategies stood out as being very important to all respondents (their mean
scores were over 3.99): to remove the restriction of direct shipping between Mainland China and

Taiwan, improving port information systems, encouraging a long term berth leasing agreement
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with carriers, simplified customs procedures, prompt response to carriers’ complaints, flexible
rate to response market change, and simplified administrative procedures. In contrast, the least
important developing strategies attribute to respondents were: encouraging carriers to establish
container positioning center in Kaohsiung, free trade zones marketing and promotion, and

enhancing human resource management (their mean scores were below 3.55).

Table 1 Importance of container developing strategic attributes in Kaohsiung Port

Container developing strategic attributes Mean | S.D. Rank
To remove the restriction of direct shipping between Mainland
China and Taiwan 4.22 107 !
Improving port information systems 4.13 0.76 2
Encouraging a long term berth leasing agreement with carriers 4.12 0.85 3
Simplified administrative procedures 4.11 0.80 4
Prompt response to carriers’ complaints 4.04 0.81 5
Flexible rate to response market change 4.00 0.90 6
Simplified customs procedures 3.99 0.90 7
Developing transshipment services 3.92 0.93 8
Establishing international distribution centers 3.88 0.93 9
Encouraging private sector invest in port operations 3.85 0.83 10
Providing incentives for cargo growth 3.81 0.96 11
Enhancing the functions of free port zones 3.76 0.99 12
Management reorganization 3.73 0.96 13
Enhancing employee training and knowledge 3.72 0.83 14
Strengthening the intermodal connection with road, air, and inland 371 091 15
water transport
Encouraging private-sector equity participation in port 3.69 0.90 16
Providing one stop shopping services for carriers 3.66 0.80 17
Dredging channel and berths draft 3.65 1.08 18
Strengthening port sales and promotion 3.64 1.02 19
I]E(r:(:)(l)llgirgllgng carriers to establish container positioning center in 355 0.95 20
Free trade zones marketing and promotion 3.53 0.98 21
Enhancing human resource management 3.49 0.93 22
Note: The mean scores are based on a 5-point Likert scale (1=very unimportant 5= very

important); S.D.=standard deviation

In addition, the perceived implemented time for container developing strategic attributes for
the Kaohsiung Port was also investigated in the questionnaire, anchored by 1=below one year, 2=
one to three years, 3= three to five years, and 4=over 5 years.  Table 2 shows the perceived
implemented time for each container developing strategic attributes as perceived by respondents
in descending order. Results indicated that seven developing strategies stood out as being

short-term need to perform to all respondents (their mean scores were below 1.67). They were
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prompt response to carriers’ complaints, strengthening port sales and promotion, providing one
stop shopping services for carriers, enhancing employee training and knowledge, flexible rate to
response market change, providing incentives for cargo growth, and developing transshipment
services. In contrast, the long term developing strategies (their mean scores were over 2.17)
attribute to respondents were: simplified customs procedures, enhancing human resource
management, establishing international distribution centers, encouraging private-sector equity
participation in port, strengthening the intermodal connection with road, air, and inland water
transport, to remove the restriction of direct shipping between Mainland China and Taiwan,

management reorganization, management reorganization, and dredging channel and berths draft.

Table 2 The perceived implemented period of container developing strategic attributes in

Kaohsiung Port

Container developing strategic attributes Mean | S.D. |Ranking
Prompt response to carriers’ complaints 1.22 | 0.58 1
Strengthening port sales and promotion 1.43 0.56 2
Providing one stop shopping services for carriers 1.45 0.78 3
Enhancing employee training and knowledge 1.51 0.68 4
Flexible rate to response market change 1.51 0.77 4
Providing incentives for cargo growth 1.56 | 0.67 5
Developing transshipment services 1.67 | 0.71 6
Encouraging carriers to establish container positioning center in 185 | 082 7
Kaohsiung
Encouraging private sector invest in port operations 1.90 | 0.78 8
Free trade zones marketing and promotion 1.93 0.85 9
Enhancing the functions of free port zones 1.96 0.72 10
Simplified administrative procedures 1.97 | 0.88 11
Encouraging a long term berth leasing agreement with carriers 1.97 | 0.83 11
Improving port information systems 1.98 0.69 12
Simplified customs procedures 2.17 0.99 13
Enhancing human resource management 2.18 0.94 14
Establishing international distribution centers 2.20 0.94 15
Encouraging private-sector equity participation in port 222 0.82 16
s:;f;ggiellr;glf r;[he intermodal connection with road, air, and inland 298 | 082 17
To remove the restriction of direct shipping between Mainland China
and Taiwan 2.39 1.08 18
Management reorganization 2.40 0.90 19
Dredging channel and berths draft 2.52 | 0.87 20

Note: Mean 1 represents below one year; 2 represents between one and three years; 3 represents
between three to five years; 4 represents over 5 years; S.D.=standard deviation
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One-way analysis of variance (ANOVA) results

To evaluate the relationships between the importance of container developing strategy and
respondents’ characteristics, an ANOVA was performed in this study. As can be seen in Table 3,
the result of ANOVA analysis indicated that five container developing strategic attributes differed
significantly in terms of importance at the 0.05 statistical level. These are: to remove the
restriction of direct shipping between Mainland China and Taiwan, encouraging a long term berth
leasing agreement with carriers, encouraging carriers to establish container positioning center in
Kaohsiung, management reorganization, and dredging channel and berth draft. Notably, the
largest mean difference between port authority employee and shipping managers was related to
remove the restriction of direct shipping between Mainland China and Taiwan (4.36 and 3.70,
respectively). Port authority rated encouraging a long term berth leasing agreement with carriers
as the most important container developing strategic attribute, where shipping academics and

shipping managers rated it as fourth.

Table 3 shows the results of perceived implemented period of container developing strategic
attributes. With the exception of enhancing human resource management, management
reorganization, and simplified administrative procedures, other strategic attributes did not
differed significantly at the 0.05 statistical level. In general, they perceived that prompt response
to carriers’ complaints and strengthening port sales and promotion could be implemented within
one and half year. In contrast, port authority perceived that management reorganization (mean =
2.64) was the longest period to implement of strategic attribute, where shipping academics and
shipping managers perceived to remove the restriction of direct shipping between Mainland

China and Taiwan as well as dredging channel and berths draft, respectively.
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Table 3 Importance of container developing strategic attributes according to shipping academics, port authorities, and shipping managers

Container developing strategic attributes

To remove the restriction of direct shipping between
Mainland China and Taiwan

Simplified customs procedures

Improving port information systems

Encouraging a long term berth leasing agreement with
carriers

Prompt response to carriers’ complaints
Establishing international distribution centers
Enhancing the functions of free port zones
Developing transshipment services

Simplified administrative procedures

Flexible rate to response market change

Free trade zones marketing and promotion
Encouraging private-sector equity participation in port
Encouraging private sector invest in port operations

Shipping
academics

Mean

4.45

4.06
4.00

3.88

3.85
3.85
3.82
3.79
3.79
3.76
3.73
3.73
3.67

N=33
Ranking

1
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o

Respondents

port authorities

N=33
Mean Ranking
4.36 2
4.24 4
4.27 3
4.39 1
4.15 6
4.00 8
3.70 12
4.21 5
4.09 7
4.00 8
3.56 15
3.64 13
3.97 9

Note: The mean scores are based on a five-point scale (1=very unimportant to 5=very important)

*  represents significance level p < 0.05
** represents significance level p <0.01
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Shipping managers

N=23

Mean Ranking
3.70 11
4.00 5
4.13 3
4.09 4
4.17 2
3.74 10
3.78 9
3.70 11
4.13 3
4.35 1
3.22 16
3.70 11
3.96 6

F
value

4.09*

0.72
1.07

3.21*

1.57
0.56
0.13
2.72
1.34
3.02
1.89
0.09
1.34



Table 3 Importance of container developing strategic attributes according to shipping academics, port authorities, and shipping managers

(continued)

Container developing strategies for the port of Kaohsiung

Strengthening the intermodal connection with road, air, and inland
water transport

Providing one stop shopping services for carriers

Enhancing employee training and knowledge

Encouraging carriers to establish container positioning center in
Kaohsiung

Providing incentives for cargo growth

Strengthening port sales and promotion

Management reorganization

Enhancing human resource management

Dredging channel and berths draft

Shipping academics

N=33
Mean Ranking
3.64 11
3.61 12
3.58 13
3.52 14
3.52 14
3.48 15
342 16
3.30 17
3.24 18

Respondents
Port authority Shipping
manager
N=33 N=23
Mean Ranking Mean Ranking
3.64 13 391 7
3.79 11 3.57 15
3.79 11 3.83 8
3.85 10 3.17 17
4.00 8 3.96 6
3.79 11 3.64 13
4.00 8 3.78 9
3.58 14 3.65 12
4.09 7 3.61 14

Note: The mean scores are based on a five-point scale (1=very unimportant to 5=very important)

*  represents significance level p <0.05
** represents significance level p <0.01
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value

0.79

0.66
0.80

3.63*

2.54
0.73
3.14*
1.16
5.69**



Table 4 Perceived implemented period of container developing strategic attributes

Container developing strategic attributes

Prompt response to carriers’ complaints
Strengthening port sales and promotion

Providing one stop shopping services for carriers
Enhancing employee training and knowledge

Flexible rate to response market change

Developing transshipment services

Providing incentives for cargo growth

Encouraging carriers to establish container positioning
center in Kaohsiung

Encouraging a long term berth leasing agreement with
carriers

Free trade zones marketing and promotion

Improving port information systems

Simplified customs procedures

Encouraging private-sector equity participation in port
Enhancing the functions of free port zones

Shipping academics
N=33

Mean Ranking
1.27 1
1.45 2
1.58 3
1.58 3
1.61 4
1.75 5
1.76 6
1.88 7
1.94

2.03 9
2.03 9
2.06 10
2.09 11
2.09 11
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Respondents
Port authorities
N=33

Mean  Ranking
1.09 1
1.45 6
1.21 2
1.39 4
1.36 3
1.63 7
1.42 5
1.79 10
1.94 12
1.73 9
2.03 13
2.03 13
1.67 8
1.85 11

Shipping managers
N=23
Mean Ranking
1.30 1
1.35 2
1.61 5
1.57 4
1.57 4
1.61 5
1.48 3
1.91 10
2.04 12
2.09 13
1.83 8
1.74 7
1.96 11
1.91 10

F
value

1.15
0.30
2.50
0.71
0.91
0.38
2.33

0.17

0.13

1.58
0.74
1.03
2.59
0.98



Table 4 Perceived implemented period of container developing strategic attributes (continued)

Respondents
: : . . Shipping academics Port authorities Shipping managers
Container developing strategic attributes N=33 N=33 N=23 F value
Mean Ranking Mean Ranking  Mean  Ranking
Establishing international distribution centers 2.15 12 2.27 17 2.17 16 0.15
Strengthening the 1ptermodal connection with road, air, and 297 13 739 19 )14 15 0.66
inland water transport
Encouraging private sector invest in port operations 2.30 14 2.21 15 2.13 14 0.30
Enhancing human resource management 2.39 15 2.33 18 1.65 6 5.46%*
Management reorganization 2.55 16 2.64 21 1.87 9 6.21%*
Simplified administrative procedures 2.55 16 2.15 14 1.65 6 6.16%*
Dredging channel and berths draft 2.64 17 2.58 20 2.26 17 1.40
To remove the restriction of direct shipping between Mainland 270 18 224 16 )14 15 233

China and Taiwan
Note: 1. mean 1 represents below one year; 2 represents between one and three years; 3 represents between three to five years;

4 represents over 5 years
2.** represents significance level p < 0.01

41



Factor analysis

Factor analysis was used to reduce the container developing strategy attributes to a smaller,
manageable set of underlying factors. This was helpful for detecting the presence of meaningful
patterns among the original variables and extracting the main service factors. Principal
components analysis with VARIMAX rotation was employed to identify key strategic
dimensions. In order to aid interpretation, only variables with factor loadings greater than 0.5
were extracted, a conservative criterion based on Hair, Anderson, Tatham, and Black (1995). In
addition, variables with two factor loading scores greater than 0.50 were eliminated (Kim and
Muller, 1978). An examination of Table 5 shows three items was eliminated in this research. Six
factors were found to underlie the various sets of container developing strategies for the port of

Kaohsiung based on responses to the survey. They were labeled and are described below:

(1) Factor 1 is an administrative management efficiency strategic dimension, comprising eight
attributes, namely, enhancing employee training and knowledge, simplified administrative
procedures, management reorganization, enhancing human resource management, improving
port information systems, simplified customs procedures, encouraging private sector invest in
port operations, and strengthening the intermodal connection with road, air, and inland water
transport. This factor accounted for 47.82% of the total variance. Enhancing employee training

and knowledge had the highest factor loading on this factor.

(2) Factor 2 is a carrier services related strategic dimension. This dimension consists of six
items, namely, encouraging a long term berth leasing agreement with carriers, developing
transshipment services, dredging channel and berth draft, providing one stop shopping services
for carriers, encouraging carriers to establish container positioning center in Kaohsiung, and
strengthening port sales and promotion. Encouraging a long term berth leasing agreement with
carriers had the highest factor loading on this factor. Factor 2 accounted for 8.455% of the total

variance.

(3) Factor 3, a price and incentive strategic dimension, comprises four items, namely, providing
incentives for cargo growth, flexible rate to response market change, encouraging private sector
invest in port operations, and prompt response to carriers’ complaints. Providing incentives for
cargo growth had the highest factor loading on this factor. Factor 3 accounted for 6.16% of the

total variance.
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(4) Factor 4 is a logistics services strategic dimension. It consisted of three attributes, namely,
enhancing the functions of free port zones, establishing international distribution centers, and
free trade zones marketing and promotion. This factor accounted for 5.791% of the total variance.

Enhancing the functions of free port zones had the highest factor loading on this factor.

(5) Factor 5 consisted of one attribute, namely, to remove the restriction of direct shipping
between Mainland China and Taiwan. This factor accounted for 4.63% of the total variance. Thus,

the factor is labeled as direct shipping strategic dimension.

A reliability test based on a Cronbach Alpha statistics was used to determine whether the
five factors were consistent and reliable. Cronbach Alpha values for all factors are also shown in
Table 5. With the exception of the fifth factor (direct shipping strategic dimension) was not
available for reliability test because only one attribute, the values of the other four factors are
well above 0.80, considered a satisfactory level of reliability in basic research (Nunnally, 1978;

Carmines and Zeller, 1979; Sekaran, 1992; Churchill, 1991; Litwin, 1995).

Table 5 also showed the importance of the factors as judged by respondents. Results showed
they perceived the most important container developing strategic dimension is direct shipping
between Mainland China and Taiwan (mean=4.220), followed by price and incentive
(mean=3.925), administrative management efficiency (mean=3.821), carrier service

(mean=3.756), and logistics services strategic dimensions(mean=3.723).
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Table 5 Factor analysis for container developing strategic attributes

Container developing strategic attributes Factor 1 | Factor2 | Factor3 | Factor4 | Factor5
Enhancing employee training and knowledge 0.792 0.246 0.059 0.189 0.087
Simplified administrative procedures 0.777 0.277 0.191 0.277 -0.048
Management reorganization 0.731 0.394 0.192 0.074 -0.058
Enhancing human resource management 0.727 0.018 0.368 0.235 0.028
Improving port information systems 0.696 0.346 0.166 0.279 0.035
Simplified customs procedures 0.649 0.133 0.311 0.055 0.356
Encouraging private sector invest in port operations 0.638 0.422 0.197 0.049 0.054
s:gf:rgttgir;i;og rt‘[he intermodal connection with road, air, and inland 0.608 0.008 0.266 0.456 0.145
Encouraging a long term berth leasing agreement with carriers 0.190 0.806 0.136 0.130 0.011
Developing transshipment services 0.074 0.798 0.090 0.382 0.085
Dredging channel and berths draft 0.359 0.711 0.338 0.033 0.053
Providing one stop shopping services for carriers 0.414 0.674 0.216 0.065 -0.04
Strengthening port sales and promotion 0.380 0.656 0.212 0.240 0.053
Er;zcl)llgirsiigng carriers to establish container positioning center in 0.106 0.608 0.171 0.239 0.246
Providing incentives for cargo growth 0.083 0.188 0.888 0.135 -0.020
Flexible rate to response market change 0.342 0.236 0.694 0.205 0.044
Encouraging private-sector equity participation in port 0.385 0.200 0.661 0.122 -0.019
Prompt response to carriers’ complaints 0.494 0.292 0.595 0.076 0.104




Table 5 Factor analysis for container developing strategies(continued)

Enhancing the functions of free port zones 0.262 0.188 0.272 0.836 -0.010
Establishing international distribution centers 0.290 0.261 0.314 0.735 0.176

Free trade zones marketing and promotion 0.175 0.443 -0.091 0.693 0.021

To remove the restriction of direct shipping between Mainland

China and Taiwan 0.090 0.127 -0.016 0.085 0.936

Mean 3.821 3.757 3.925 3.723 4.220
Eigenvalues 10.522 1.860 1.355 1.274 1.021

Percentage variance 47.826 56.281 62.441 68.232 72.872
Cronbach Alpha 0.9178 0.8909 0.8565 0.8601 -
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Conclusions and Discussion

Previous studies have explored the importance of competitive strategies in the context of
port operations. However, to identify a competitive strategy based on a empirical studies was
lacking. This study used an exploratory analysis to evaluate container developing strategies from
the perspectives of port authority, shipping managers, and shipping academics. This study has
provided a framework for examining the key container development strategies specifically in the
Port of Kaohsiung. This study’s main findings, derived from a survey conducted in Taiwan, are

summarized below.

The six most important strategic attributes from the all respondents perceptions are to
remove the restriction of direct shipping between Mainland China and Taiwan, improving port
information systems, encouraging a long term berth leasing agreement with carriers, simplified
customs procedures, prompt response to carriers’ complaints, flexible rate to response market
change, and simplified administrative procedures. The present research suggests that port
authorities need to be especially concerned with these attributes when developing their

competitive strategies.

It should be noted that the strategic attributes used to identify critical dimensions in the
previous research have significant variations. This study provides a fundamental concept for port
authorities to identify and assess their key container developing strategic dimensions. Based on a
factor analysis, the findings reflect that direct shipping between Mainland China and Taiwan was
the most important strategic dimension, followed by price and incentive dimension,
administrative management efficiency, carrier services, and logistics services strategic
dimensions. In particular importance, strategic dimensions not only involved one strategy
(direct shipping strategic dimension) but also covered other key strategic dimensions such as
price and incentive related, information management related, organizational related, human
resource management related, and logistics and so forth. This implies that port authorities need to
consider an overall integrated strategy before they implement any strategic decisions. Hopefully,
an understanding of competitive ports’ behavior and strategies based on the concept of capability

and resources should enable port operators to compete effectively in a competitive market.

However, there are some limitations to this research, and there exists wide scope for future
research. First, this research was limited to examining the crucial container developing strategies

based on an exploratory analysis. Further studies could be conducted to ascertain antecedent and
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consequent relationships between performance and competitive advantage. Another worthwhile
direction for future research could be use of the concept of strategic groups to identify strategic
differentiation and competitive advantages in a competitive environment based on resource based
view. Strategic groups mapping is beneficial for understanding the situation in a particular
industry. Such an approach could investigate strategic and operating differences among various
firms within an industry. Additionally, strategic group analysis is a helpful tool for informing

companies about significant differences in competitors’ approach to the market-place.

The analysis used in this study was static, i.e. the evaluation of respondents’ perceptions was
conducted at one point in time. Longitudinal research could be employed to examine how
perceptions of key strategic dimensions change over time. In addition, this research was
conducted in the Port of Kaohsiung. Future research could undertake the same scope of

investigation in other international ports context.
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