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Abstract

A Study on Factors Influencing Intention to
Use Big Data in Shipping and Port Companies

Lee, Joon Peel

Department of Shipping & Port Logistics
Graduate School of Marine Finance and Logistics
Korea Maritime And Ocean University

(Directed by Professor Chang, Myung Hee)

As global competition is intensified, more and more companies have
tried to enhance their competitiveness by gaining insights through big
data analysis. In particular, shipping and port companies which
traditionally have focused on hardware expansion, are now actively
driving themselves to introduce the new technology related to big data
analysis. With the emergence of the fourth industrial revolution, it is
for sure that these companies are now faced with unprecedented
opportunities which ICT could create. Nowadays, it is evident that
success heavily depends on how strategically and effectively the
companies utilize and analyze this massive volume of data. As an effort
to adopt big data system in the field of shipping and port companies
increases, ways of enhancing intention to use big data are absolutely

needed for the companies which have just employed this new
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technology or consider to do so.

In this respect, the purpose of this study is as follows.

Firstly, through prior research, the study identifies definition and
characteristics of big data, its related technology, as well as the
current status of the port and shipping companies. Secondly, based on
the theory of TOE (Technology Organization Environment) and IDT
(Innovation Diffusion Theory) this study is designed to indicate the
factors which affect the companies' intention of using big data. Thirdly,
this study is designed to empirically verify how those factors affect
expected performance by and intention of using big data. To achieve
the objective of this study, an empirical analysis has been conducted
targeting for staff involved in the department of strategic planning and
information technology in the related field. However, since the
recognition of big data is relatively low in general and rarely applied to
works, the analysis of factors affecting intention of using big data is
heavily reliant upon staff having higher recognition on this area.

In designing model of research, TOE is chosen considering that big
data changes work process of the organization, support from top
management level is critical in its adoption, and sometimes big data can
be used as means of responding to outside pressure (not by company's
voluntary will), while IDT is chosen because big data can lead
innovation of companies. The main reason of verifying an intention to
use big data by individual level, is to take into account his or her
separate intention, even though big data is adopted companywide.
Variables of DOI (Diffusion of Innovation)'s are used instead of
technology characteristic among technology characteristic, organization
characteristic and environment characteristic of TOE model in this

study. A relative advantage, complexity and compatibility are adopted as
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variables of the technology characteristic while a firm size and support
from top management are adopted as variables of organization
characteristic and a competitor pressure and regulatory support are
adopted as environment characteristic.

Eight hypotheses were set up in verifying relevance between
variables of the above mentioned three characteristics, and expected
performance and intention of using big data. A survey for hypothesis
test had been conducted and collected for two weeks from 30th of
October to 15th of November in 2017 by mail, e-mail and visit. Likert
5-pont scale was used to develop measurement instrument and
fomulate guestionnaire, 155 effective questionnaires out of 200 were
gathered. SPSS 21.0 was used to analyze the demographic characteristic
and frequency while Smart—PLS 3.0 was used to conduct hypothesis
test, analysis of reliability and validity.

The summarized result of this study is as follows.

Firstly, from Technology Characteristic, relative advantage, complexity
and compatibility reacted positively to the expected performance.
Secondly, from Organization Characteristic, support from top
management reacted positively but the firm size reacted not positively
to the expected performance. Thirdly, from Environment Characteristic,
competitive pressure reacted positively while the regulatory support
reacted not positively to the expected performance. Uniqueness of this
study can be found in empirically verifying various factors which could
promote big data analytics for shipping and port companies, based on
models of TOE and IDT.

In addition, following practical implications are presented as result of
this study.

Firstly, if the big data has technical convenience and advantage, it
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has a positive effect on both expected performance and intention to
use big data. In addition, if technology of big data analytics is as
convenient as existing technology, can be easily employed in current
works, and there is no extra burden in application, companies are
positively likely to adopt this new technology. Therefore, to increase
the intention to use big data technology, shipping and port companies
have to make plans for enhancing relative advantage and compatibility
while decreasing complexity.

Secondly, in a view of organization characteristic, support from top
management will have positive effect on intention of using big data
because extra expenditure is required for operation and training both
internally and externally. Size of the firms is found not to have
statistically meaningful relevance with the expected performance.
Therefore, support from top management is definitely required to
develop the intention to use big data for the shipping and port
companies. For future research it is suggested to clarify how the firm
size is related to expected performance and intention to use big data
conducted.

Lastly, from environment characteristic, use of big data will increase
if there is high level of competitor pressure and as a result company's
effort not to fall behind in the competition is followed. When it comes
to regulatory support rejection, it might be explained that the
respondent may do not know their company's actual regulation well or
even if they knew, due to limited awareness it might be difficult for

them to respond with clarity.
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o] AEFHI Yt & & Ao
Document Clustering), TA]&FDocument Classification), HX

=
Information Extraction), ¥4 2 F(Document Summarization)©] AT}

—_ o~

9o ojojER LR NEEH Y
r Text 24 |=» | Text HH 2| -» wigt -+ %;D -+ —FM‘.U -+ O]{ﬂ

<IEN-3> H2E vlo]de] 3 oA

@234l mle]yd (Opinion Mining)

Ly wmlold 2 4ol AHY-nAFPel HAEA ALEAFe] oA
oy} Aoz U3 HHE FESI= ﬂ%i Ha E2A(Sentiment
Analysis)e&ta B8l A2 A (Positive), ¥4 (Negative), =9 (Neutral)

S5 BE3 o= B AHlay FEFOA AFTFEE o=
AU &2H) A9 HbS T QA E(Viral) B4 So &8HtT)

@42 YEL I EX(Social Network Analytics)
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tolHEx #AstE o] FgE JAA ¥ A¢7F Bgoh. =3 Jag
5 dlolE7F Jdolx FHELT] o F57t Bk

gitte] 7P EL BdolEE A
T Z1dEo] YHeolE FExte] ok #NE FE3] S U= Aol
Abdolth. 7FEY(Gartner)7F 719 1T AdAES o= 4
Ao w2, Hholy FA Age] Aoty I HlEo] 20134
64%N 4 20143 73% = F7Fek WHA, T2 Aol A
H] &2 2013 31%°A 20143 24% 2 743 Ho =2
Zo 7 HuolE AlFo] A&KZHow HYHY Aow HAWHAN, H
o gt 3o&= Yelhya ok 7tEVE 20149 7|02 Y| o]E
7 #Y71de] AHS Ay ‘™7 (Trough of Disillusionment) ©AI
o JAsATL T}, ol= HH ol 7]&o] o] d LHAL T T
AE EHWEA o= A& AFel A ZH7E HA=S rgid

Waller & Fawcett(2018)2 &5 AtE SHolA B tlolg o &&71%
of thall AAISFATE B HolHE F8FOZH 7]E SCM oF E 74
e aRHoE AME 5 e, H HolHe &8 FF SCM 4

o 9= mE Aol FAsNLH, 2 FopE &S A

fru
et
ofo
9,1',
Y
d
9,1',
k1
X0
rlr
(ol
i
o
N

3

ol
-

k|
A ARAsE Az HEmel wEoE Az E4899 AW
dele] Wago] weolE Faowd MAL G PBE
Azt el vHolE Axdle] 283 4E AY At ol Wy
]

OB Alzdlz 2o ARHHE BkalolE olH$H WeolE A~
z}

2
e
2
-l

d59 "oy resgad gAEAE A

Asta Yelolel s|EBd SEA o|ErIwre] JTRY ANt A§ g
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2012)2 71¢o] WHolHE Egisok s thFs ol
WG Fe) HH AE Ad 5L AMugon, ofF Fshe] ¥
golg ol afHow ugaty] AT HolHe AMFE &
[e5]

oA sty Aslo] QS FA3 AT

k1
N
i
%

AW 5ol &8sk, a3s
l"%-ﬂ AsiM= HdHely Z47]edAH =S BE g A4
N 2=E] Zgoll lojA el A AHEEETE Tasttal s
+79(2016)2 AL7IREEA o] olA HHlE AREo = MR
2l Bl AFel] tis] £4 2 sklth ol & HAsh Aol AASAL =
7199 A 2 AEE A dstaA e, o] HHolHE &8
stua & o WRAAS FF = wet A" A2 F volE g
S0 & 2 Aolal, ol wet ZRle [IAE Vs FdE A
olgh= M stk ER AAE A F, VI FEoem A
HE ol ARg-o o] SAAR] S A=A Hall B4 sk
o] d-$-(2016)2 =2o] Hltolg A='lS =1%ol dojA T A
G2 7SN 2" U8l ZleHd]] ded, Bebd HlE, FE5e] Ad
H, BAARY] A =8, iR AY s S vXITa st
A2 (2015)= HH[o]H o) &gl thak 7|9 AFelA Bloju, 14
o] JIABI= AH|z7]te] 2 & BFof o]go|r] WA= IF= &
Hl 2 Z|ti7y S5 o] 89 il

Qg wl, lEol o] TE A
FFL WAL AL FAAAG. WA 7YEL Yo

T
o
gk

L oo

ozt wHlolEel HE AHa AU FEAA] % 2 1
ursiol @rhstgom Aulzsliel ol ol 1 WANA AzE A
AN e 2HEA FAA AAgAR FAA o]
H# G842 A ARGFEE olgome FAHHA I
skt

8)(2016) WMol A WelolE T AL BE A
oA WMARLQ), FHRH 71ER0l, HolHED A 2L o]
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<E |-4> A3PAF QoF

oA} AT W&
714l WHolEE =9slloF sk oA#7HA ol frek &8
1FFE 9 FE T A Ag Al 5 B3 Bldel" g9
(2012) g3 gyl s tolee] it f-5- L)
A oA HHayd HEhe] Badte F4
FTEAE SHAA Y HolH o &8sl sl AA
Waller 3ttt B HolE FEO T 7]E SCM o= U B
& Fawcett HE gh-02 MAT 4 e, &F sCM dHol| 4
(2013) Fe vE Aolgt FAsAeH, 8 Fopd 8L
A A
- 71 AY5e BldelE rlerddd gAEAS Ad
iy st "ol 7j&dA FTHA o7 ATEE A
G A e 9wz
HlelolH BA7]ES AW AFol 83, aRE B
Aol & 7] fleiAe= HEHCOIE 247]EM =25 AR o
(2015) g FEgT Alzd Fgo] glojA o IS A&k
o] F8AS A
P Aol 1A skE AHIZZ gl 23S B0 o] &ox
;(;; d HAE dFS Flsted HdelE ol tigk Anj2 7]
(2015) 7} Blelo] 8] ARg-ojol male G tig AT
zZ o] HHolE Az=HlE U] oA nHT A
o] X9 o] 7]&A L dinl 71Xl HEF, Bk vE, FY
(2016) 5o AdofR®, ZAAL] AAA =9, ALY AT
o] oW FHFE WA= Ao it AT
AL7IAA o] EolA HHolH ARgerel mAE A
4 g Aol disf £4& ATk olE da =H ol
&9 AAFA YE 71de A FF A= Il 3
(2016) or, 7j]le] BHolHE &gstux & o A
FE Ao wet A" A GFH doleE8 el o
H TS vA= Aol HE AT
w7 3 PG u 2ol A BlblelE &89 AAQcle] #I AT
“2016 A HAZLR, Fefadld 7j&all, toleFd #d
(2016) alo) WAL Gyl g AT
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A2d ARIV|E ALY E BH o8

1. TAMUl e+ E&24)

Daws( 89)= %719 7|&FgRd (TAM)OA AXH AlggojHdLe
AAHA éﬂr 6’*7}1] e o= AHHo=E JEFHo] J, HE W
T w7 ojn) gk He ASI o]Ee AFolE & AFE

e
N,
v
o
oo
o
(i)
_|
>
=
o
N
fo
ﬁ"l',
X
rg
-
i
2
to
=
0,

ol
WA es A

o},

doro
>0 >
0% 1H

HoolE

oot
oM
10
|_ﬂ
[k

QRE = a7

oI &
g0l4

<1Y M-4> 7NE4+& 2 (TAM) Davis, 1989)

2. TOE(7|&-%23-87 ZgdY3a)

>
ol
f
N
(i)

Tornatzky et al.(1990)2 3

lee ‘:°‘o} b &S v

d
2o Q3 . TOE= Al 7FA 821 &, 7I«4 S8<l(Technology
Characteristic), 22 8<1(Organization Characteristic)3 #7424 22l
(Environment Characteristic)©] 21t}. Schniederjans & Yadav(2013)¢] <A
T TOE?Q 71€3 2o =& H&(Costs), HeF$-#(Security Concerns),
A o]d(Relative  Advantage), E%A(Complexity)¥ &3H4
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(Compatibility) & A &3} a, =82 Qo2 FALe] FE(Firm Size)<}
Hu =2 AY(Top Management Support) S A3ttt 742 &
olo 2= AAA vk Competitive Pressure) 3 1382l # < (Regulatory
Support) & SHWHTZ 5T}

Lin(2014)2] A7 2™ TOE ZF SHHFTES AEE=YH AFAE
o 9F¢ MAE AL #AY = vk TOES AHSF A s ok
W <E 5> 2

<HE 5> 7l =EYA TOEE A3 &4
=a W
27 5-6“_4_ }\]_7 Y = 8 v
o e &89l =422l #7289
Top Manager's Government
Lian et Data Security Support, policy
al <2014> Cloud Complexity Adequate Perceived
’ Compatibility, Costs resource industry
Benefits perssure
Perceived cost Competitive
Expected benefit Top ressSUre
Chan et . Complexity management P .
Mobile SCM ; Expectation
al.<2013> Technology support, Firm
) . . . of market
integration Security size
" trends
and privacy
- Security Concerns, Top Competitive
Oliveira et Management Pressure,
Cloud Cost, Technology ;
al<2014> ) Support, Firm Regulatory
Readiness .
Size Support
Risk, Relative
Tan and Internet C@ﬂ:/agttietl)%(iet,
Teo<2000> Banking p . Y,
Complexity,
Trialibility
Zhu et Relative Advantage,

al.<2006a>, Digital Compatibility, Firm Size

Ciganek et Conversion Complexity, Security

al.<2014> Concerns
245 o] d9-(2016), “ZA Aol HHolH A2H =& g A8l wigh

A7, Qs
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et al.(2014)&= Etolt WA SHFEE Edste dFolA TOES
o1& (Human) 291 W4z Algslgon 7]&e9 W= DOl W40
& o

71= 3 E3A(Complexity) 3 &34 (Compatibility)
o}

Human
|.CIO innovativeness
2. Perceived technical

competence

Organization 3 Technology

. Relative advantage adoption I. Data Security
2.Top manager’s support decision of 2. Complexity
3.Adequate resource cloud 3. Compatibility
4. Benefits i 4. Costs

Environment
|. Government policy
2. Perceived industry
pressure

$(2016), “ZH AN HEolE] A28 = AT A8 )
A7, JFB S AR, p 23
<1 115> TOE £ =8 A2

w
ok
>,
fot
[
o
ru
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Moore and Benbasat(1991)= &4l

Assted 7MY el 29 4 i FASE . <ag1-6> 4l

o] g4t S50 Uit RaAdA =8Hyx
1

AEFS B o wEA Bgs

2
o
flo
i (o]
¥
30
v

Diffusion Rate of New-Category Products

Percent of U.S. Households
100 +

1900 1920 1940
Source: W. Michael Cox, Federal Reserve Bank of Dallas

A8 o] A-9-(2016), “FA oA o] Bl ol Al2E =1 93 AA e g
AT, Aoastal ARSI =R, p. 24
<9 11-6> AEL Al AFe kA

z719] &g FAVPF AFS =AUt AR 5o wEt oo A
27 AFE EUStEA FAkEE HEs 908 & Aok =JE
Rogers(2003)«= <& 11-7>29} o] FAl AFE EYste 14s T4
7HA o] Ao m EFet AZFY sgo] weEt d4 AFS =Yshes A
&S AASAT <R N-7>9 XF& AL, Y52 Y #&S e

o,
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Innovators Early Barly Late

Adopters Majority Majority Laggards
13.5% 34% 34% 16%
X-2sd x-sd z X+sd

A3 0]492016), “ZA A2 HlHolE A28 =4S 3 AAH el HF
A7, AdBw A =R, p. 25
<A I-7> FAAF9] Ea—% AT =AAE] A0 BE 2R/

—

Robinson(2009)> Al gitol&e] v oAl 7FA = ofgj et 2ot

AR, A o] (Relative Advantage): 2] o]d 2 g4lo F=r}
71E9] ofelr o (AFFH AH| 2ol thH|EfA ALEAEZRE ¢ W
AAAE BE'o|th. ofo|fo| 2= &35 7|9 AAZF o], AFH H
g, A SRS dE EAT A o3& A Aol oy
2} AbEAE 19 Q1A olyt Haof mETh

S7), 584 (Compatibility): EFHE alo]'7]2e] 7}, A7 L
871 A2 AFoERE A& Anta et Aot MEE
Al alo] 7]ES 7|9k Agolle w&5A HobEo A7
H4A && Aol

A, B34 (Complexity): H54 2 84lo] o]s)s}
I AAAE BEoH AMEL ofolrol= A=A A
T ATH
A, A=7bsAd(Trialability): AE=7bsAd 2 84l0] Abde] 743

o

Ee
1dal= & e BE°H. ot AF Ee AHlE =4AVE A=Z&

>
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of W= AdF o, 54, 8ol U

¢ Innovation Characteristics

Adoption

1
i
— — ]
— -, !
Security Hla{}‘ i )}
Concerns : e i Readiness E
b L Belative ! i e e
\_ ! b - hdvanuge._. ' Organizational Context 5
| Cost Savi ) R — i —
(Sottiuie N Ty
=== ' Complexity \ Mamsgement ) |
( e e ~_Support__— 4
1 — H = i
P ~ | .
P Compatibity - Computing Fim Size
L

: C‘omp:mw: ?

' Regulatory
S, Support

A% A Qo digh

o

A5 014 9-(2016), “ZZ oA vE|o]E AlEl =9
A, QTS A=, p. 28
<IH1-8> TOES DOl F3 s Abg

5. TOEYA 7]€F 212l tjAld] DOl s-E AT =¥

Mumtaz et al.(2012)= <™ 11=-9>¢} Zo] ICTY Al 7S =Y
Ela= 04?01]/‘1 TOEANA 71&2 29l tiile d43 adde IFANA &=
Y= dTstdth. &, TOEAA 7l=2 a<l, =43 a]l, 4% <l
ToAA 7l 2l tile FAEAQ DOIE ARSI °l= DOIZF
TOES] 7le543% #& F&o LAyl #&Eelth. Mumtaz et
al.(2012) AFolAE TOES 71&Zd 8ddi4l 4l a<lQl DOl AFE
Als AL, ICT AFe] =03 =9 ol Fo AFS &% =

GAA A&
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IT INNOVATION ADOPTION

e e e e e T o e e e e T e e e e A s o e o P e e i e i

1
|
IMPLEMENTATION

INITIATION ADOFTION DECISION
I
|
Awarencss of] Attitude Proposal for ||/ | Adoption Resource 4 Acquizition .:.p. Teer +Acma] use of
Inmrvation formation of adoption - Decision allocation for| | (of innovation|, ™ acceptance o Iy ation
adoption Imp lemenitati : inmovation
on I
Crpanizational Level 1 pvical Pl f lI
Y ) P P |
'
Innovation Organizatonal Environmental CEQ User Acceptance
Characteristics Characteristics Characteristics Characteristics Characteristics

<8 11-9>TOENA 7]=821e
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S22 AZAE AT, =3 W AE oY F2E RCD(Remote
Container Device)olA AAIZF ARZE A4t g EEo] %
o2 AWIIEE A" GSM 7A=S &

L BAE T olgd A&ES VEAAS TIA EANE Bk
<~

ARE &8st HA3E =2 /i, YsdeE ol FA#e, Arle &
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CGMS AA H=x== 178000teuss ZHolHAH! ‘CMA  CGM
Bougainville’ & o] E&HAI(TRAXENS) 71&S 283 o} ol-En ot &
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[ Peer Group 5% ] (22 5]
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I _ E.:I&EREKI Remote Container Monitoring ‘ loT ] I BF M2 ‘
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= NYK.. 288834720 BigData | | 2% Bl
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