AU BE Y RS =23

Journal of The Korea Society of Computer and Information
Vol. 25 No. 5, pp. 217-227, May 2020
https://doi.org/10.9708/jksci.2020.25.05.217

A Study on Relationship of TOE, Blockchain Technology, and
Logistics Performance in Korean Logistics” Firms

Seong Ho Kim*

*Professor, Dept. of Distribution, Gyeongnam National University of Science and Technology, Jinju, Korea

[Abstract]

In this paper, 1 propose that what factors affect logistics companies' adoption of blockchain technology
and to analyze the effects of blockchain technology on logistics performance. The variables influencing the
adoption of blockchain technology were presented based on the TOE frame. Expected profit, organizational
readiness, technology compatibility, and competitive pressure were suggested as factors to adopt blockchain
technology. Also, as a blockchain technology, smart contracts and information transparency were presented.
Logistics performance suggested agility and alignment. A survey was conducted with Korean logistics
companies. Looking at the results of analyzing the collected data, it was found that expected profit and
technology compatibility have a positive effect on this blockchain technology (smart contract, information
transparency). Organizational readiness was found to have a positive effect on information transparency.

Blockchain technology was found to have a positive effect on logistics performance.
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I. Introduction
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II. Preliminaries

1. Blockchain Technology
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3. Logistics Performance
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III. Research Model and Method

1. Research Model
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Fig. 1. Research Model

c}. 7PRAl 0] o]olo 2 ZHAH|AQL T RAA AJEA 0

ojst ARf2le] 3] stch26, 27].
28] AU 7l ololoe 47HsA
(durability), EdXM(transparency), H|H 73

(immutability), 2 F22d(process integrity) So0] Q)
tH36]. A&7Hsd2 2SRV 0] H5Yetd UEY
Fofl QsiiA 2FE7] dizofl St UESH I vsiA
ofojAiel YEYI F&d edsithe Aol £
SEAIQ19] Z719] = tof] AR ARZEol TEbA AAIRE
O 2 Hlo]E{of] tish TAIRE HARE & 4 Q7] HilZoll =2
FHEE FAIE 4 AL o] = QIshiA AlZ]of tigh e E
PAA)71E a9 e 7HFeE 718 Qujsht. v|HANL
chel SSA10] A7 HlolEe] ol ol ¥7sH|
A 2 H7gstof
gt 7% = A9 E7Fsol 7PaTtaL & 4 Qlal o
SSAIQl A7 HlolE= e
of4z} 3&%‘@.%% HAE & glof =2 AR
& & ok oo g B2 7 =20 7]
o] f0jX|= A2 At 7l @& Z2 E-Fo] ofsf
o] &1L of2{gt S5AI7 =] FAjof|A= AtFo] 74
& 442 o B EEAIV IS 285k
Hefle W7ol F2%e s sh= ol
842 SAIREIA 7P BIRsHA A

o} 23S AN AR Be, A A,

u\'—[

L

L }io] ARtE @ = 229 HolHE

i)
olr
:l:‘

I=R=8
=
=

ol
e

}

o]

i)

o]O

2

o]

1=k

Ju ek

1o o > O

1

oo
o

= Q_q_]o]
7180 7}



A Study on Relationship of TOE, Blockchain Technology, and Logistics Performance in Korean Logistics” Firms 221

r

1o

o M oox
2

I-rl:
o
=]
o
1o
<
L2
)
ke]

a2 ek
ol
=)

o >

ke
19 o
S~
B 1o

r

1
L
fé
Pt

o o

19 B
>
N

—_

J
Mo

o
BT}

or
b
N oz
o EHon
o, fo
i
e
=>‘|:4‘|
ﬂ
M by
> s
ol
Ny
= g
e

o o i@
el
o
ol
—_
o
ol
—_

e

12b o

i)

2 K oo

L2 o0
]
-

fo 3O it

7) Shahi 710 Qeasolut
S11 2] erod of2fat sl
AFgBEE 712 ThS: of2fe Uol

&7 oL 2ER|2S
A9 ol TH5H0R o 4 9lg Holtt. 53,
SAIWI2 T 2L FALL A7)z shs] B2 712
A SAYS JbA|3 ok ol2i3t B 714 B8]
SN 28 Yo H71% SHEPAE & 25014 9
ofo} & Walo] ofje} FR71E AHAIUSE Fu]} 5
of gloo} 3ItH29, 301, Wb 2EAI1EE 2R
of A|2elo] A 8abr] s o] hsdt MR AR
22 AYD It ARARS AYD Pk e FR
g 2% Fu40] R|E7} Sl Zolck, 22inE A4 )
ol 2 250l Qe 719 IR 23t 7]%o] o] 2
=AIQ715 A BUH & & A H Zolr

AU Z2AIN12S 7I%o0] AHGFIES S

T o2 R gFol2ta FAZ 4 ot vt A

i o%

44
12
b
i
0

ﬂ
Kl

o)
fo
ol
I

in)
B

Fo

rot

P

i)

e

o

o
Ao SAlo] Mg A=ehA k3], 321 2w A
o u]

PEA7= M2 Al AEl FFE vlAA He
o weA ddste AdoiMe g419] A=) wh=x]er
3R] A2 A oIS =01 oju] &gt Aol 4]&)7]
off FolE A2 Al A= wego] QoAIA Hs BT
o] ATH33]. 53] 7I1¥2 L 7199 olsigArRtE (A,
e URL AARE S)oll sl ol2fet 4 v "ot &
ool IS AIES FEste 710 AlEe e
AHEE REolH dasol AT & e 71¥Ed

[¢]

A SEEHAEA 22AL 2ot Algol AT 4 e T
a

Aol ofs} arE| LRl et 277 Sofuta 9)
B3t 978 $8511 0|2 HAL & 9 7120] vl
ZEAQlo|ck. TlebA B Ao o]t g 2

2 thgat ge Me Axlstuat gk

o1 1> TOE Rele 2=AI7|% Al 3o 33
2 03 Zol.
P 1-1> 7Iefolo}e At ere] Afee] go] 5

2 O] Zolct,

OV 1-2> 71 28e AntEA k] REio] o] o
S UA Zlolct.

Vg 1-3> TAFH YL AvtEA RG] Reko] el
S uA Zolct.

OV 1-4> R Autesere] o] Ae] 93
2 03 Zolct

P 1-5> 7ofole}e AR EFH) o] e u)d

Zolct.

OV 1-7> ZRFES JUEFS] 5 JFL 0]
A Zolct.
OV 1-8> Y JREYYA) o] e 0)d

Zolct.

=

a
iy
ox,
i)
=
x
s
*
2L
rlo
- :10

o
ol
ol
|
olr
1% o
ijo
1o
=)
ol
o,
L
%'ﬂf
ro
N
-

r

ol HEEA Hol 4T A &5 s ok
J2j3 AntEAS E8ste Fedle 35 Wl A
d&ee oS FHAIHA E2AA ot 29al 8
SAN7 a2 A HEYIS Sl Aot FRot
2E7] gzl dAXNY 5T HA7Id M
w7t H= Zlo] opch YEYI| Fot B
E(RADoll oJsh Aefiet AE7E AFEL 2Fol =7
mzofl A Hetet SedAtet AEURR] Hstol] w
2A Hee g 4 P "o 221 4tekd HEAS
N saFe] At E7T AFE L AR dzo
W e AT AY7Id0 ot FEo =
at o5 et o]oe] HFARI =o] =7tsdAI-
22482 S9UAt] oldut ol sedEEo] ol
EA = ot 2t & AoME o2t S

DA cheat 2o S AXjstuAt st

H ook 2

M 2> EEAV e 2R 89 dg= nd

Zolct.
OV 2-1> AEZORe Al430] o] S ol
Zolct.

<TPE 2-2> AnfEA Y 20 49 9T= v

Zolct.



222

Journal of The Korea Society of Computer and Information

<M 2-3> JREYHS A&Ho| Aol HJ&kZ u]A  Table 2. Survey Items
Zlo|ct. Refe
IV 2-4 FREPYS £0) Ho| S njg | Variables ltems renc
7;10]12}, Transparency of Logistics
Information(EB1), Process integrity
. Expected |of logistics(EB2), Immutability of
2, Measurement & Data Collection Benefits |Logitics Information(EB3),
2 AP 2 A5s] HalA AeGol AAIE 7iE Sustainability. . of Tran§actions
° E10 ATl K10l K]—A—]}‘.—,] Jeyapeny = Between Logistics Companies(EB4)
H} L% av ]_ o} q = =2 ]t 717‘—— Experience for new innovation(TC1),
4 SIS viEto g2 JrndS A=s] ¢sto] & o Linking business practices with
— blockchain technology(TC2),
:rLOﬂH% —g?jﬂ—?% H}%}i KV\]% 7HTE=|]%9] 7HTE=|]B| 7@ gs;hgggﬁty Experience in adopting various
0)o} sHA| 2RSS AA|5HYict d2]1 o]2fst RAISE- v} P Y innovations(TC3), Degree of
B blockchain technology fitness in the
%}% }g_c'l‘xla K_| G}Oﬂq = Oq:fl‘gl %79.2 EJ-HOP] 9’] TFOE existing organizational culture(TC4) [33;1
= ra . - ,
sto] sH=9] AIAYAE thitor HAE RALS shgch me Employees skilled in information| 4,
- technology(OR1), Construction of
pSh=] Ab7 QDE o = 7<0H = A}
2w ZAF 7192 719 FolA el 71 Organizatio |abundant information system(OR2),
2] 10007 LAS chAro 2 BFY . BE mydL 20184 nal Compatibility of Blockchain
_ Readiness [Technology to Existing Information
= Jo
?_}75]7] E} l:ﬂO]Eﬂ:H]O] O]‘g‘ }Oﬂq A = —75—/‘} E‘H}b} Systems(OR3), Extensibility of
x}% %ﬁ— J_'r_}%]_ E‘—HL} ﬁil\]/\Eﬂ J‘:}E:] E‘—H% ':H}E;]'x}i Existing Information Systems(OR4)
- Trade partner of adoption
sk ZS 7}o L= L) 2 o Al
o} q _LA} 7] } 2019:] 10 Oﬂ}d 1ZE A} ]Oﬂ E}\] pressure(CP1), Internal Employees
o}OﬂlL} 3laE] MEX= & 11782900 3)4E AHEX] Competitive|of adoption Pressure(CP2),
- Pressure |Competitive companies of adoption
O Y AFIA orcr (o3}
2 AFoIM AAlSH A1y S FAsIRA 58 7Y pressure(CP3),  Government  of
o %/\ 2 A HEYH FHgd £AYS 527Hol 1, XX ijE adoption pressure(CP4)
Smart contract for maintaining
oo (@) olQ]o A8 oclxlo] oldpA EAJO
Hof Bate 42129 do]ct. B SBAte] A 5442 partnership (SC1), Smart contract
AT HH Table 1.3} ZT} Smart |for removing human judgment
Contract |(SC2), Smart contract for replacing
Block current contractual relationship
Table 1. Sample Characteristics Chain (SC3)
5 Tec Information transparency for
Positi | General Gep“tyl " Assistant| ¢ | o0 hnol maintaining  partnership  (IT1),
on |Manager enera anager Manager a ers 0ogy |Information|Information transparency for
Manager Transpare |facilitating communication  with
No |23(19.7%)|35(29.9%)|34(29.1%)|12(10.3%)| 11(9.4%) | 2(1.7%) ncy partner firm(IT2), Information
Emplo 25 transparency is highly applicable to (35
yment| 1y-5y | 5y-10y | 10y-15y | 15y-20y |20y-25y| years our firm (IT3) 36]'
Period over Cooperative relationship is
No  |40(342%)|29(24.8%)| 25(21.4%) | 18(15.4%) | 3(2.6%) | 2(1.7%) _ |established (AG1), Reliable logistics
Agility |system or logistics partner (AG2),
. Implement crisis plan and
=7 =KX Tajjolo 3LQ Logi team(AG3)
= Oq:rl‘oﬂl\i = O}J—x} } 7H TOE iEﬂ o= =0 stics Exch inf i freel ith
otaio = Perf xchange information freely wi
o}o:] 7]E‘HO]O] 715 iﬂk] XX]KH]H 74 glﬂa—ﬂle = orm suppliers and customers (AL1),
ng}J_x} §_H:,} la]_,_ 0]310} _Q_o] o] %% 7]?39] %%‘ﬂ ance Al t Clearl!y infofrmtir:\g customer;.l.?.nd
_ _ ignment |suppliers o eir responsibilities
s SEO o 0.]
Wla AHEH of o] P2 ATkl Bl =5 7199 and roles (AL2), Fairly sharing
E2FIQV]erE ANEA N} YU EWYXAS ARG .risks, .cosths, andI l;er.lefi(t:u)of
_ improving the supply chain
o}, sl 7]=2] Af=Hof| oist H2d== 7idsiint. 12
T 2RI AT 254 ARSIk 7t ihde) A
© Y= Table 2.4 AAJSHL Qlct 2 A& =2 74
o gAE AAU2 SR




A Study on Relationship of TOE, Blockchain Technology, and Logistics Performance in Korean Logistics’ Firms

223

IV. Results

Table 4. Constructs of AVE, Composite Reliability,
and Cronbach’s Alpha
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2 PLSZ olgatint gick WA A2l gAig gmny | Readness | | |
. . ompetitive
PLS(Partial Least Square) £419] w2 Lk Composite Pressure 0.696 0.873 0.781
Al Rlpet A0S LuREE ol8sto] FASHAL oIt Ci:‘ti‘;td 0.768 0.908 0.849
AEAE A=Y Alpe 070130l 282 4 = 2F01L [Tinformation 0.750 0.900 0.833
(37, 38], 2B0kE Ak 0.7 ool B Azl | Transparency | ' '
_ Agility 0.649 0.881 0.820
7] 3F A 0] 7
HERATHL 2 4 QIEH39). Table 4.0 Uehd Aiks BH Alignment 0.712 0.881 0.797
ARX|E A=ld K50] 24352 0.8730]1L I-gHfs. Lujgh
2 F]4gfo] 0.7810]0] YHA] HLE2 2= 0.7 ojito]og  Table 5. Exploratory factor analysis
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e OR1 0.835
Qo] & Heksith= A4S & 4 ot OR2 0.884
OR3 0.835
Table 3. Descriptive Statistic CP1 ]0.835
CP2 |0.884
Variables Mean Star.lda.rd Variance CP3 |0.835
Deviation SC1 0.857
TC1 4916 1.370 1.879 SC2 0.872
TC2 5.110 1.063 1.130 sSC3 0.899
TC3 5.125 1.068 1.142 IT1 0.851
TC4 5.173 1.053 1.110 72 0.903
EB1 5.195 1.044 1.091 I3 0.844
EB2 5.230 1.015 1.030 AG1 0.824
EB3 5.200 1.019 1.040 AG2 0.770
CP1 5.203 1.096 1.202 AG3 0.803
CP2 5.209 1.083 1.174 AG4 0.825
CP3 5.205 1.073 1.153 AL1 0.821
OR1 5.297 1.142 1.306 AL2 0.838
OR2 5.189 1.322 1.748 AL3 0.871
OR3 4.839 1.799 3.240
SC1 5.244 1.100 1.262 Table 6. Correlation Matrix of Constructs
SC2 5.126 1.025 1.195
SC3 5.361 1.010 1.264 CP | EB | TC SC | AG IT AL | OR
IT1 5.336 0.946 1.023
112 5.487 0.978 1,026 CP_ 10832
113 5.588 1.016 1132 EB_ |0.614/0.856
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AL3 5269 1157 1450 Note: 1. Bold numbers on the diagonal indicate the

square root value of AVE
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V. Conclusions
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Table 7. Results of PLS

Path Coefficient Standard T-Value | Hypothesis
Errors
EB->SC | 0305 | 0099 | 3073 | 1T
Accepted
H1-2
TC -> SC 0.412 0.087 4754
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H1-3
OR -> SC 0.089 0.079 1.127 .
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Z 1 1. * p<0.1, ** p<0.05, *** p<0.01
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