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Abstract

The results of this paper show that strategic and technical factors in the integration of logistics
between shipping and logistics companies act as a synchronizing factor for internal and external
logistics integration. In addition, internal integration of logistics is expanded to external integration,
and internal and external logistics integration is shown to enhance the logistics performance of
companies. In other words, the greater the strategic need for logistics integration and the higher the
utilization of logistics technology, the stronger the motivation for logistics integration. Furthermore,
both internal and external integration of logistics have a positive impact on companies' logistics costs
and improvement of logistics services.
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Table 1. Shaping Factors of Logistics Integration

Division Main Content Prior Research
- Volume of asset holding such as ships, - Oliver(1990)
terminals, and logistics networks - Preffer and Nowak(1976)
. - Complementarity of Asset
Strategic "
F - Competitiveness such as cost level per
actor . ) .
transport unit and punctuality of service
- Flexibility such as ability to respond to urgent
logistics demands
- Openness and utilization of logistics - Korea Transportation
Technical technology Institute(2020;)
Factor - Reliability of logistics information _
> . - Jeong-Soo Son(2019)
- Advancement of logistics information system
- Prospect of shipping and related logistics .Eggfgaxvo%ge\zggog)and
. market(supply and demand) . ung
Environmentat - Chanaes in shiooers  demand for shiooin Peyrefitte, Golden, and
Factors 9 PP PPINg Brice(2002)

and related logistics services
- Heterogeneity between logistics services

- Chow, Heaver, and

Henriksson(1995)

Note : Reconstructed by the author based on previous research literature
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7 ksR SRR Aoz WekAsln,  ARWel wsh AEE vehdthS Peyrefitic
BRAY AAE BT ASS 2T A Fo) APeNE B0l FFS AR Fa
o2 AYSHPLEY TG £HFQO W2 WeEhs ZES ANSYO £ Chow
Woed, B, S, B4, 4571F, Bel B & $49 BRUNS AAE 45T 5 gt
e BRBEM ATHE BHARE £ AU B, 374 old4e /dBA(
A, B, dFske Aesiel BRAd 84 A, AFIFA, BREIA € 24 et
g 2Rdoz FA% MEA/IL Jobh 53 Bxbge] FEes Felstn glrk) S A
A T /%S B RYE BRANES 5 AT T e BRI A0S 37
) nRAPE BRAEE A A2 u= BE BREYS et 844 aclee
Yz mdel FEol AFssAck oleld ¥R ¥ Bd FFAPe] S8 ¥ IF A%
% wA% AEsks BRBE EEsh W B FFAN2 B 35 24
AFhE zdste] olF BRAY T BFl  BRAMZE 19 oA $& AT £
e, B8 4 A7t T e

2) Preffer and Nowak(1976)
3) Korea Transportation Research Institute(2020), p8
4) Jeong-Soo Son(2019)

5) Kwang-Woon Yun and Hee-Sung Bae(2005)
6) Peyrefitte, Golden and Brice(2002)
7) Chow, Heaver and Henriksson(1995)
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Table 2, Methods of Logistics Integration

719 7t Rl Al mAs g #E 45 81

Division Main Content Prior Research
- Logistics integration includes interaction and - Kwang—-Woon Yoon and
cooperation Hee-Sung Bae(2005)
- Interaction emphasizes interdepartmental - Seok-s00 Kim (2004)
Internal communication, and collaboration implies a high - Ellinger, Daugherty, and
: level of shared values, mutual goals, and Keller(2000)
Integration ; .
cooperative behaviors.
- Integration between marketing and logistics
functions has a significant impact on corporate
performance.
- Integration between companies in the supply chain - Yong—Man Kim and
is important for logistics companies to achieve Hyun—Kee Lee(1999)
competitive advantage - Stank, Keller, and Closs
- Logistics activities are links between companies, (2001/2002)
suppliers, and customers, and they have a
External ST X ; o
. significant impact on reducing logistics costs and
Integration

improving service.

- Logistics integration includes customer integration,
internal integration, raw material and service
provider integration, technology integration, and

relationship integration.

Note : Reconstructed by the author based on previous research literature
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Fig. 1. The Research Model of this Paper

| Shaping Factor | [ Integration Method Performance
Strategic
Factor
Internal
Integration
Logistics and
; Non-Logistics
Technical
Factor Performance
External
Integration
Environmenta1
Factors

Notes : Reconstructed by the author based on previous research literature
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Table 3. Research Hypotheses Established in this Paper

Division Main Contents
(H1-1) The greater the strategic necessity, the higher the level of internal
Strategic integration will appear.
Factor (H1-2) The greater the strategic necessity, the higher the level of external
integration will appear.
(H2-1) The higher the utilization of logistics technology, the higher the level
Technical of internal integration will appear.
Factor (H2-2) The higher the utilization of logistics technology, the higher the level

of external integration will appear.

(H3-1) The greater the environmental uncertainty, the higher the level of

Environmentat

internal integration will appear.
(H3-2) The greater the environmental uncertainty, the higher the level of

(H4) The higher the level of internal integration of logistics, the higher the

(H5-1) A higher level of internal integration will have a positive effect on

Factors
external integration will appear.
Internal
Integration
and External level of external integration will appear.
Integration
Performance performance.

performance.

(H5-2) A higher level of extrenal integration will have a positive effect on

Note : Summarized by the author focusing on the contents of the previous study
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Table 4. Composition of the Questionnaire in this Paper

Construction Concept

Survey Content

Strategic
Factor

Shaping
Factors Technical

Factor

Environmental
Factors

Internal
Integration

Integration
Method

External
Integration

Logistics Cost
Reduction

Performance

Service
Improvement

- Degree of possession of logistics assets

- External reputation for Logistics Service competitiveness

- Complementaryity of logistics assets

- Ability to respond to urgent logistics demands

- Ability to respond to changes in the logistics environment

- Changes in integrated relationship with changes in the logistics

environment

- Sharing of technology-related core knowledge

- Convenience of technology connection and use

- Level and accuracy of logistics technology

- Reliability of logistics information

- Convenience of linking logistics information

- Level and Accuracy of Logistics Information System

- Document exchange through logistics information system (EDI, etc.)

- Demand forecast of logistics services

- Trend of increasing supply of services

- Changes in demand for services

- Heterogeneity between logistics services

- Intensity of competition in the logistics market

- The existence of a unified database

- Efficient sharing of logistics information between departments
- Standardized information sharing capability

- Feedback on integrated logistics performance

- Compensation system for logistics performance

- Free sharing of logistics information

- Unified performance metrics

- Integrated logistics system operation

- Logistics process according to integrated principles

- Equipment, equipment, and personnel-related expenses
- Storage and transportation costs, etc.
- Other administrative and document costs

- Timeliness and Accuracy of Logistics Services

- Consistent ability to respond to changes in customer needs

- Ability to meet urgent customer needs

- Ability to provide additional services within the logistics process

Noted : The questionnaires of this study were prepared by referring to the research results of Yun,
Kwang-Woon, Ha, Myung Shin, and Bae, Hee-Sung(2005), Kim, Seok—Su(2004), Kim, Yong-Man

and Lee, Hyeon-Gi(1999).

A=A <l EE HF 0 adldA AR addHA
g2 a]lolA 2, ®F3t ﬁ?fixﬂ ‘] 31%2‘} CR, 574

374, IH—‘?‘ET?J’Q]H 27H ﬂ"% tollA 174, 4

oA 27 5 147) 23S 2HAISE 227 &3 A A 2] (factor loadmg),_ -n—«]-)%—%— 0 0501]/\1
02 Zadle] HFE B3 QRIEAMS AAE #oJ5lH, EF38lE Q21 A A (standard factor
Ak, (GE 5)ollA B ule} o], 214 a9l loading)x= 0.5 ool 487153 H (L 8) T,
N die JAFE AFE FF3A0h ol H|EFTS SNFAXE BFFAA|
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Table 5. Model Fit Result of Final Confirmatory Factor Analysis

Division Analysis Result Standard
number of questions 2
X2 329.822 > 0.05
Degree of Freedom 193
P .000
RMR .037 = 0.05
CFI .950 = 0.9
TU .940 =09
IFI .951 =09
RMSEA .053 = 01
Source : Noh, Kyung-seop(2016), "Thesis Statistical Analysis that knows and writes properly : SPSS &
AMOS 211, p334

7} ”% 0HT} vj$ & Aow Yehga olE
o 3k C.R(p(.05, 1,96 o]Ah) F= 7]
ZH3uh. el B53kE 2913 A

olA 0.5 o) el whgrag 4

01] st 2=ds A2 4
3~ E’—EH}K(Cron)ach) aAFE =H3} e

AEPde AR, 7 SdRg =R Cronbach's
aAFE A B 71FX]¢ 0.7 oS 1
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2) BEdg 43
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A Aeerdde Wrishs eR 7P 4
Hhxo 2 %?%‘6‘}% el s geg
ATe349e Frhskaid.

OIEW %Q—JE} e AT A 2E8H A
0.5 °]30.7 o) wiet]), BiEFE
(AVE)E= 0.5 o7, 7IHAl==(C.RE 0.7 o7
olgt= Al 7HA 71EE S0k Ak HF
EFdE B7kel] fls AEAlEE ghe ol

12) Fornell and Larcker(1981)
13) Fornell and Larcker(1981), op cit.
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71&4 2912 0914, 3742 891 0.814, W
FE32 0900, 9FF3e 0.879, A=
0.9002.2 JER} nE HESo] 7|1Fx]¢l 0.7
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o
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N
)
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AVE & Al dats 2y Az gole
0.545, 71€7 a9e 0.727, 837474 Q30
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14) Fornell and Larcker(1981), op cit,
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Table 6. Coefficients of the Final Confirmatory Factor Analysis Model

Factor Standard

Division ?/Zsrg;;d Load Factor SE CR  ME C’°"2a°h's
Value Load Value
SF7 1.000 764 - - 253
Strategic SF6 1.029 753 092 1457 087 0763
Factor SF5 918 627 09 9310 460 :
SF2 801 546 09 8066 5%
TF6 1.000 835 - - A72
Technical TF5 1.019 775 075 13503 273 0670
Factor TF4 985 785 072 1372 240 '
TF3 1125 773 073 13447 256
EF6 1.000 786 - - 223
Environmenta g 1,015 765 101 10.022 265
Fagtors EF4 680 5 0983 739 A6 0.746
EF2 709 492 103 6906 568
114 1.000 792 - - 279
lr']’t‘ézrrg‘;'on I3 1.075 865 o076 14200 184 0.868
li2 1.062 832 o7 1386 229
El4 1.000 900 - - 168
ln'fé;er;’;i‘)'n EI3 970 830 062 15503 304 0.865
ER 789 74 059 13439 366
P6 1.000 703 - - 348
erformance P5 1.163 831 098 11904 206 050
P4 1,052 861 102 1228 186
P3 1.042 720 100 10460 343

Note : SF(Strategic Factor), TF(Technical Factor), EF(Environmental Factor), l(Internal Integration),
El(External Integration), P(Performance)

Fig. 2. Concept Reliability(C.R) Calculation Formula

(ZstdA)?

CR.=
(ZstdA)+ Z(1-stdA)

Source : Fornell and Larcker(1981)
Fig. 3. Equation for Average Variance Extraction(AVE)

(ZstdA?d)

AVE =
(ZstdA?)+ Z(1-stdA)

Source : Fornell and Larcker(1981)
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Table 7. Comparison of Correlation Analysis Result with C.R and AVE values

Ay Strategic ~ Technical Environmental Internal External
DA Factor Factor Factors Integration Integration PR G
Strategic 1
Factor
Technical wox
Factor o4 L
Environmentat o -
Factors 540 425
Internal 334 440" 362" 1
Integration
External - ok . wox
Integration 342 .502 319 .604 1
Performance 432 538 .386™ 519™ 637 1
C.R .825 914 .900 .879 .900
AVE 545 127 750 .70 693

Notes : *p{0.1, *p<0.05, ***p<0.001.

e =Eg 49
ko] ABASG w6 0.6370]1H, o] AlFit
0.4060. 2 RE H4E2] AVE Fo] 0 406&1:}
710k gt °lE Hwgk 23 BE H5EEY
AVE ko] 0.406H.t} ol deld 3% k=
33t

) APDEHO| PUKFT

144 (2" o] AFRFd A HF

% ATEH
=) R e %— EH, RMRLS 0.5, RMSEA 0,058,

0.940, TLI 0,929, IFI 0.941% (3 5) ol|A]
ArG AF=AFE TF3te] HF ATEY

o] Agat Aoz vepdr},

£ 7o #% ATRPeNE W o
2, 714 2, $44 2olo] WREYY o
DG FFS VIR, WREFE IPEY
o e vIA L, iAo 2 YRGS} 9
BEFe g3to] JFL e Ao Hol
ATk, ol 7% ZRUSE be] Al of
3 7PIES] ASENE QokHA (E 8)3 2

8y}
o, 1 A#g A9rd o33 2}
A, AL @ ol th3l 7P S ot} 7
A HI-1(FEE Fa o] E42 Yriey
o] =/ yehg Aolthe EF3H5A)

-

N
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Fig. 4. The Final Research Model of this Paper(Path Analysis Model)

Source :

Written by author

0.355, C.R(tgk) = 2.128% YEl o =A%
FFFE p05 FFolA Foste] A=<
o} T3 7 HiI2(AEd Fg o] F-5 9
FEG ol = vehd Aolthe B3
AGA) = 0.260, C.REZD) = 1.9852 YEFtS
H SAA FoFE pl05 FEoA 3t
A = At

=4, 712 a2l dig 7 AFelt. 7f
A H2-1(EF7€Y 847 =555 3T
3t o] EA Yl Aolthe EF3 AR
(A) = 0.240, CR(#Hh) = 2.212%2 YEPton &
AR FeaE pl05 FFEAA o5t A
HAoh w3 7P H22(ER7]Ee S8t
ESTE HE FFol =4 vEhd Aol
thE EE3HARR) = 0.258, C.REFY) = 2,098
2 Yephgen BAF fo4E plos el
Al froste] Ag =

AR, 372 aclol tigh 7HdAF eIt} 7
A H3-1(3AZF B840 248 UREE
FEo] =7 Yehd Rolthe BE3AF(A) =
0.126, C.R(tZ}) = 1.27282 JEtoH EA44
o4 p.05 oA F23HA| B3lod 7]

ZrE|QATh, =3 71 H3-2(87 % B3]
55 YRTH STl =4 vk Aolth
= ZF3HAIA) = -0.117, CR(FY) = -1.241
2 Ueigon BAA feolgE pl.05 £
A bR Eake] 714 E AT

dA, WESEH RS 1ol Bl o
st 7P AT oIt HA(EF2 UIH-E3 50l
ESFE EEY FEE 24 e Ao
the E23415A) = 0,434, C.RUZY) = 5.567
2 Yegon BAA fogF pl.01 ol
Al Frojete] A=A

OAA, RT3 2 RS A7 1k
A gigt 7Hdelt, 7 H5-1(HRSE &
Tol E&FE Ao FHAA JEFe v
Aolth& BF3AF@A) = 0.263, CRGL) =
3.3552 Yetg o A4 FoFE plol F
FolA frofste] A=t =g 7Hd H5-2
(FZF ol =555 4o THHY
Gk A Aolthe EF3H=(A) = 0.476,
C.R#) = 5,7182 YEton SAA foF
T pl.01 FFolA Fofete] A=Ak
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Table 8. Summary of Hypothesis Test Result of the Final Research Model

Hypothesis gg::fa::grﬁ&(;j) C()Set?fr(]:?(-;:ﬁte(d)\ ) S.E C.R. P-value
H1-1 SF — I AT7 .355 .224 2.128 .033"
H2-1 TF — |l 277 .240 25 2.212 .027*
H3-1 EF — I 153 126 120 1.272 .203
H1-2 SF — H 370 .260 187 1.985 047
H2-2 TF — E 317 .258 167 2.098 .037*
H3-1 EF — El -.164 -117 132 -1.241 215
H4 I —El .503 434 .090 5.567 .00
H5-1 —P 217 .263 .065 3.355 .00
H5-2 El—P .338 A76 .059 5.718 .00
Notes : * p<.05, ** p<.01
3. 7pdo| A=4u =&t T 8aR g, Yiede Reges
Sz, W g ool SRS V1Y) &
B =Rl olfod MRS g g FEAE Aasls Aom oY £ At
B B ohge) (& 9ok B WA Ay eREhel gdaclos A4 A5 8
0l 71&d gole Y 9 on ERED) ol B 714 gele BEREHUT 2 o
o JFL FE Ao yYeygtod 8744 @ S8A dFE F= AR Yt ole
ole BEES ] G =z Fi= Aoz Ak Hado] A3 ER7IEe &840l =
vebstth e s WRsge o Eatel o STE EREEE T8 T RolEs
g = Ao Yehton nixjwto s g LT 2 2 s 3 ERVIdES B
9oy EREHE Aol dFS F= Zle FEHS HF WA HIsk doH,
2 Uehdth ol9} glio] B odTe] P AZ EFET do EFRVIEY TG &80t
A3s ager yehfiu (& 5)¢ 2t ol Fastttar jgittE Zoltt
AgHow EREHe ¥42219 A%y WA #3201 FFEFAT B9l
Qola} 71&7 @ole Y I ojHo BRE o S FA Fate o= Yt o=
e Er)5A7E e AedtT, YERES U s ERVIFEC] BEFAE tRet A
o] whEE AE Hol AL oHEIO T I g, wRAE e o7 A, AAAE T 87
= JRsAde] 2, B @ 9B EEESIo A aRlEs BEREHE Tl fdsor & &
719¢ BEBAAE Ausls Aoz ol d 4 AR BA etk 3E oulgitt, oA 2
AH, A =l S - = R7IEECd o 844 24l
= BEREE slo] AHA e acle] opd
< omgtt, 2y 7ol oiek o
v, A= %C‘J% Eﬂ_ﬂ% e R
T 2 5 3l of= T oA FRew
2 =] ASEH 23E 2= & 1 3 olojd 7hsdol Ao & #4484 ajle ERF
2719 2 BRI o] EFEH Sl & TEe F8= HHH 5717 2 5 jled
FEHe] FAagll Hd a2 4 s1eH A er BREdel 9% vIE F doh
gl ERTHUR 9 & 7187 A FHAFE0] BAlEFsE 9l Bt EA
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Table 9. Synthesis of Hypothesis Test Result in the Final Research Model

Division Hypothesis Result
(H1-1) The greater the strategic necessity, the higher the level of .
] . ; . . Adoption
Strategic internal integration will appear.
Factor (H1-2) The greater the strategic necessity, the higher the level of .
. . ) Adoption
external integration will appear.
(H2-1) The higher the utilization of logistics technology, the higher .
) . i . ' Adoption
Technical the level of internal integration will appear.
Factor (H2-2) The higher the utilization of logistics technology, the higher .
. . X Adoption
the level of external integration will appear.
(H3-1) The greater the environmental uncertainty, the higher the -
) X . . ; Rejection
Environmental level of internal integration will appear.
Factors (H3-2) The greater the environmental uncertainty, the higher the Reiecti
. . . ejection
level of external integration will appear.
Internal
Integration ~ (H4) The higher the level of internal integration of logistics, the .
. . . A Adoption
and External higher the level of external integration will appear.
Integration
(H5-1) A higher level of internal integration will have a positive .
Adoption
effect on performance.
Performance . . . . "
(H5-2) A higher level of extrenal integration will have a positive .
Adoption
effect on performance.
Source : Written by author
Fig. 5. lllustration of Hypothesis Test Results
[ shaping Factor | Integration Method Performance
Strategic
Factor
Internal
Integration
Technical Logistics and
Factor Adoption Non-logistics
Preformance
Rejection
Environmental External
Factor Rejection Integration

Source : Written by author
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