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ABSTRACT

With the recent progress of the 4th industrial revolution, the logistics industry is also making
efforts to introduce smart logistics, and various attempts are being made to spread logistics
informatization, which is the core of smart logistics. Among these, blockchain technology is
considered as a technology that will contribute to the spread of logistics informatization and is being
applied to various fields. Accordingly, in this study, to discuss the applicability of blockchain
technology to the logistics industry, the characteristics of blockchain technology were defined, related
cases were reviewed, and a survey was conducted on the possibility of application in the industry.
Blockchain technology can be defined as having the characteristics of economic feasibility, speed,
transparency in terms of work efficiency, and scalability, decentralization (decentralization), reliability
(security) in terms of added value creation. It was confirmed that many are being introduced in the
fields of distribution, finance, personal information, and public services. As a result of the survey
on the logistics industry, it was confirmed that the level of informatization of the logistics industry
had entered the stage of generating profits by using information, but the industry was passive in
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sharing and utilizing information due to concerns about information leakage. Nevertheless, the
awareness and expectation of the need for informatization is high, and it is expected that the
informatization of the logistics industry and realizing smart logistics based on it will advance one
step further with the introduction of blockchain technology in the future.

Key words : Logistics informatization, Logistics digitalization, Blockchain, Smart logistics,
4th industrial revolution
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HT ARBAL JAFA T 59 7Ie A A A AAZHOR 42 AHdEH e Ads Ev3te 7hed
TU EF AAAANAE AFA T 28 F9 V&S &&ste EFAE W9 & A& As3ste 2nf
E ERAH Zstoz ERAA 84S IFHEes 5 =8-S 71€0]1 YTHRelevant ministries joint of
Korea, 2017). 2=PLE SR/AE S &4t 84 &/ Eoks EF 4.0 Aol HojEo] 2nfEA 29 AA
= Asst ERE A s, §39) doler) 42 AdEH ] AA Aoz BAglel mel EF Rof
o] dlole =% T/ 9N FLAMAL Ut AN AxY, 589 T T8 e AREA V&

NAE AARIFF AHE HIEo] 53%0) &

of 719Hgk FA3 Aol ¥t AdE = vk Sy E/FAR el
I8 A2 HAAstE B4 ARRolY 719 T AR A T ERAYY AR FEo] ¥ A o]tk (Korea
Transport Institute, 2015). Korea Transport Institute(2016)2] Aol A AA|S vle} o] A HulEFA 02
AHde BopdE E3lE g Eo] S AUAE AFehe P20 E Wl JhsAe] 2, olgd I
HoA HAL S, B Bl$dA 5 Fdrd 3 AR AA= ol AN o] e = AR
317} A3 = ofof O}X]”} AR HQE olFFARE e AR FTd BA, #¥ Qlxge gk 71 £
A8 T UFS o= Q3 EF EoF AERIE tyA Y ok

olg g 72t HT ARFA VEEAN EAE ARAY I 7
e thekgt FokddlA 7]& H o] s ATEHI Yt EFAU
T AYE 554 UrHA AR fE2& 94X 28 AR FHUt 7}o§ Helo] ﬂiﬂ AEF
fr 712 &4 e, FEY AER, 5 78, 95, £ 5 Odd 2okdA Ve =Y A=
o]FojA| Al o ER EopdAE hHA A FH, F84 M & o438k 9lth(Seon and Kim,
2019). 53] 24 =F Bkl =24°19 G2 Ocean? Manuchar?} CargoX] EEAQ1 7]H 2~0lE 4
stxd FWEE ol &ste T AAIH FHF Tteped 1t SEEF A&l 433 vl LS. (Shipping
News Net, 2019), ZHlol M= A A o] 201730l ESAQ] 7|€S FEF5AAT H L3l HFZHOZ A
HAL S 93 A (Security World, 2019), 2018 d0llE E=AQld] 7113t 25 Au|= A2EHE 7=
3171 & 3l 9 THZDNet Korea, 2019). 2021 d9E= &7} R&DE 242 7|4S 83 YLEFAR THA~
H ZEARIER A" 5 /MUsty Uth(Korea Agency for Infrastructure Technology Advancement,

H =
2 £ 98 Ao A8 Th Hackius and Petersen(2017)% EF Hof EE49] 7|& l ﬂ%f& E?JZ;] A
02 o]AHo] &£YUA] ol FEIIXIF Y=A] HEIIES] oHES ARSI EFAC 9 S
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% %6434 7R 2 A3 2N ol A l e &89 AoZ BT Choi and Song(2020)L 2018
mla 235000 719 R EEAR EY 8-S AFEYET 53] 844, AR, Anlzdel
7P BE FATY o] FoA AL &S St R0l AxFH AA QA Au g ol Aok
I AA #AEC] A desle, 589 dTo] E Agolgte A& AVIEE W ol AT A=
ERel EEAR Ve EYstE s o] Al WS o]dHolA] Yrhe Ae HAFETa

& Ak o7 FRIM Il 27 EoF AR 2 AGACNME EF 40 AHE voprbr] Al 7]Ee
oA &7 RS 3 @A O AN F Qe s stuERA E5AY Ve d4dE 71l 3l
E =#ide AP 7132 E8AE Ao s daEn oo & dAFellME I EFAEY
of E5A1 7€l A8 7hsAdS =2ty Al WA £5AR Ve BA4E Aolst #d Eokse] 4
SRS ARSI 28 ARACNA Yk Ul SRl A4 AR} s E5AR1 7)< o
71 E SR1sk] sl ARIAE tdeR AERAE FHstd E5AQ 7le &8 7he ol thet AAA
& =3t stk 53] oA 1EE bR 7€ AT Tl AA EEAQL ] EF Eokl =4H
o 7 B SFS WA 2 A SAAES A4 i AH ] F= AT e BA ool A
AAZTH FHE JHE EoR AFE FHAGE vol B A7 AEAS ZE Ao

1. 25X2 7l JHE ¥ W= 84

EEA QI Block Chain) 7]1%2 X7} B2 EX5(Block)S AFE(Chain)d o] AAst HRE Bt
ZEE2A, O o5 o] Hx AARE EEFYH o E AHE NELE EE7MA EF R dAH %=
P2 F4E Zlsolth o8 2 Fxo Y3l EFAQ UEY A Fodtes e A AR A
7ol a; FAl ol #E A HEE YA Ha A AGEHE AR A FAkE AH =N FAH A3
o #YFA flol= AR wee FAAH AHAHE GRT F Qvke Aol Uk BEEAR 7]so] g
A& <Table 1>0] Vebd nie} o] thefdhel] 1 Aol 358 o2 HolH o &4} 3¢ 7idel A
o ol EEAJNE FAstE V1ed 84 EAMEAT &Y g FolA 71Q1g Aot

AL Vel “BAF UES I ZFAAr) €58 Vles AMEStY A HRE HSSta Fos A
(Ledgen <= 3522 E4k-#E]dl= 7]&”(Telecommunications Technology Association, 2021) 2 7 &=t A
2B A AR AZE e ARE A AR YA (Ledgen) S FE-E4tete] 4 Bl Uro] ARt

nj

BE e EPeerol A Ad) & (Transaction) & FAFO2H A2l Wrbapel |3 Szg APA O A
s 54 2a A

B BEAU AIGAIAE B LEE ol g3tel HUE Ao, Yol ATEAFE Bl A4
b MG YNE WD AFHOIA LET Huel RAYS AAHE U A e FABT, ol
@ go] daelEe

T4 2o mEl PoW(Proof of work), PoS(Proof of stake), DPoS(Delegated proof of stake)

D =540 YES A Fefsh= 7 FolA(Au)E 9

118 =TS ==N| M217, M22(2022H 48)
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PBFT(Practical byzantine fault tolerance) 5] JITHIRS Global, 2019).

<Table 1> Definitions of Block Chain Technology

Definition
The Oxford dictionaries A digital ledger in which transactions made in bitcoin or another cryptocurrency are
(NEWS BTC, 2015) recorded chronologically and publicly
Oliver Wyman and Euroclear Most known for underpinning the Bitcoin protocol, the term is used to describe a process
(OLIVER WYMAN, 2016) of adding blocks of cryptographically signed data to form perpetual and immutable records.

A technology in which participants jointly record and manage the ledger that records
transaction information by distributing it to a P2P(Peer-to-Peer) network rather than a
central server of a specific institution.

The Bank of Korea
(The Bank of Korea, 2016)

Korea Financial Telecommunications and
Clearings Institute
(The Presidential Committee on the 4th

Technology that collects computing resources of a distributed network to secure huge
computing power, and processes and verifies all tasks without a central server based

industrial revolution, 2018) on this.

229 16e H4T ARANZNE TAT 49 J1E FRUFTA ARADA 20 Aushe
ANZEE $F8 F dE Ao Jdsted v d7EdA dedHe FA 71 WA 54e
YL 7)e T2 SRR BRI Jraed SRNAE AA, B, A5, 344, 59
4o B2, 7le- 724 FHdAE 23Ut FEN A, 2504, 821, F9-qorled &4
<=zt Qlva Bl & 4 9tk Korea Transport Institute(2019)= 371 A&k WA 4] —E—*é Z 22419 7]
o] EYES W Aty Aol vd S e 53 #3Y 54 dFEsA U WPk e
ZRoz RS EEHE0 4T AT BZH 7 EYL <Table 29 2ol 747 AN, AEH, T4
A3 A, @INA(ETYE, AR EAID) R oD F ATk

<Table 2> Characteristics of Block Chain Technology

Characteristics Definition
Economical Reduction of costs related to system(or platform) maintenance and operation
Business efficiency 4 L P '
ffici . . . .
infprlcf\lfzrrlrz,nt Quickness Effect of improving work processing speed
Transparency Effect of fostering transactions and reducing regulatory costs
Expandability Effect of creating new added value by expanding convergence between different services and

industries

Create added

value Decentralized | Effect of breaking away from centralized power structure and creating new business models

The effect of facilitating convergence and expansion of related industries based on the integrity

Reliabilit
eliability and reliability of information

2. F2 HE 20k T A 24

A2 7129 H&siek P 12 Gt AAT mEAAT FolAeh BolA g AR e
B AES A, DA T8 Abole] A FUAE WEe @Park and Gan, 20200 EFAHY
AT HAIZ A 8ol BANE AE A DE WAS BeWA A AL 45 BET
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olt. weh BRAs Baol 71 448 o4, AR delx e5A 2 AARAYN Sl A, o
FAR 5L TS FHEh LAYE Fol U AAARRT Bof, 123 3o Hade] A9lo] B
2% BN FFAMAR] el 247t BEA A EAAES AESHAT

1) 25 - 78 &8 4 22| 2ot

R EY A dFS 1A FHEHA AFTTFOEN A2 ARAES GRS F Utk T &
% B 2 @ FAg iz ot FAF wobA A Utk olHd &5-F5FA B B FoF E5AQ
7€ =Y AHIE AHEYE WA 9 AR, Maersk-IBMS M AS A1 Edo] =3l Z(Tradelens) S
TEHEFtaL Ak oA FAFY FRE UL T 7Y UEYD WFY BE AWVIES A-HxE
E7HsE FEHE AN TR, FA AtE HEHE V)5S &8ste] SRS wiAst EEad
JF AAE AAaAZ § dE Aoz 7]1'413}1 A TH(Trandelens, 2021).

T o= 3 GG, BAA, A4SDS, oA T 3870 J13 B 3 GAE A" 0F TF 3
SEF EEA AXANG S FEE ’dﬂ A ekRE SHE A=A slEEF A DA sl EEA 7]
5 Hesta O 5I9E 5] A AIEARE S AAISHAT ol B FHOE G EEAR] V]
W F253-EF ARl ARA A E BESAQ 7 B9 223 &3 HSS 3 F249A, A
Al &AM T AMEET FAVE E5AQ FHEGAA AA B 4FE APsta O £3E AEEaEr,
FEATA AU AL A E97F A7 oF 240 Yol 2 RoZ dAFE I a4 S YF3
S TH(Korea Customs Service, 2018).

2) A7zl - 7S 1A 2ot

H= IBMARE 71E ZEHE Aih-fF BUEE AZ2E9 FAFHA AdA R - dxE A8k fldl
L] Sko| 3 B A (Hyperledgen E 7|RFO. &2 F=A4 0] HZHE AFIHA BE GAE FH38HaL 2 &
o] Ay 3 ARE AFsH] AT EFAQ SHES TSI I APAAY S SRS AEAY S

WEES et Fddte S5 SFALES viHYE Aitste U LG, 949 viHg® A7]A
AArskE Bl= Ford, 28 QAlOA AR S5A4Q ARE HASee = RCSEEE T U=7 SRFoR
TR, AHAY AF olF dAAl gA FEEPE AAS FHl Fo|th(National IT Industry Promotion
Agency, 2019).

& U SKEHFS &5 EFAR] 7ls &8o] BustEd p2p Al ks IFE AAY G
A Azt Ao = o Fata, BEAQl 71ES o A A FAATE At A olE&
AE AlF] 7|9ty 2P A FAEF T5& FHlsta Aok dg FAEE T3 ESAQL 71ES 7y

} Ma} AE Mu2E AT Ao, sid An|27t HAstEE &8 AF A87tE, nidelA

& At dsstd S8 shuE dedE s 38 AR RE B85t go| e
£ 1Hl £ AFstaA A¥sta JTHDACO Intelligence, 2019).

2ot =L —W

ﬂ%N- 12 r_

3) 28 20t

R3CEV+E 20159 9€ =4 2§ A8l /MY 2BLEY 71991 R37F S84 20l Sl E4tdA Z2
Z MEe $13) S57138 At FAAT ALAGe R, EH A T 571 23 (=R, 213 KEB3I,
714, $-2))3} Barclays, UBS, Bank of America 5 ==2% 871383 A4, 71€dA 5 5070 o4 7190l

120 QTSR =27 213, M22(2022H 48)
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A3t R3CEVY 7H1S 587132 E5AQ V&S /sty 524, A A4, A=Ag A
T OYS Jlss FEE] A8 22 B4 Al=ER] R3 Corda’ & NEste 8718 3 A AR
Ot 784S s BA 28 25 XY 59 E8E 71%5S 7839 th(Financial Security Institute,

2016; Korea Insurance Research Institute, 2018).

4 T FE71HES EEAR] e F8A2E 8-S 98] 2016 1€ 23 H EFA AL
A& FA Aul2 Ao ZAgsith o] E B8 NEE 23 EEAQ 7§ FF S AElad A
ARQIYo] 2018 8¢ G2 EAH =T, Q1S AMAZE F7)7](Public key infrastructure, PKI) 714k Q1% 7],
E5AQ] V)&, 2UEE Ve 5 AWV AHS S8 dAAY AT HejdE =<l Ao] EAo|th
(DACO Intelligence, 2019). Z} Z2AEd It I Fg7]F T shb2dnto] A Al 2d AS71A]
Stk BEAIY AntE A 7|5 &&ate] U3t A AA AAHE AFslet] gFA e HEs
Azreta, 3AAF AAE AF5slete] anlA Mula FAE AT £ S-S 8418 ThHankyung News,
2021).

4) SSMH[~ 20}

LIER R LR E—L%é 1es AL 22l FEA LS AR AT W YA AF, AA
AHA TRl o3 AR AR, T2 AR A tiEA B8, g8 H $H AF T 540 o]gstal 3l
Ch(Park et al.,, 2017). H|= 4] Eﬂﬂ Yol 2018 1Y€ THAANA 319 3 1 BAA FXE
2240 Exg APsYch G 2ZTE ] A EZ(VoatZ)ﬂ' Mg E5A FEA RS S831
=, E5A9 7€ AEe 5 HH FRET oy} AE IS Y AR, &4 5) T
= A= A, AA AF V& T EFHoZ 8319 th(Park, 2018).

g Elvet FYAATYA LI = 20189 42 28] Fxo AP g fF BEAA 7Nk
2Rl FEAZE St 24 s dEEh E5AR 7|RE 221 FREA2Ho] QY fAAE
Q1 PC, Bt 7]7] & olg3te] Fxety FE A= A ERIRIF AR} 3 tae] mEo

Lk
B4 AREG A4E JRE FHAG AR AAAE G2 AR $UE dojof HBE Fu

2 Ao AU 5 Yk LW ol & FuA, FU 5 BE olUAL 4 An
8 A S A3 5 Sl UGS Rl oA T AT, FUA A A3 A ge Fhgo

B AR Y ER

U ERAES 3 BEA-9

Institute, 2019). ol HE 259 folHS

+7 92 Fuy BR@El s 3 :
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<Table 3> Composition of Survey Iltems

Survey Items
- Year of establishment, location, industry classification
- Total sales and capital(‘18), Number of full-time worker
- Whether to share and use logistics information (and reasons)
Q2.~Q6. - Whether to share logistics information among affiliates (and reasons)
- Range of sharing logistics information among affiliates

General status Ql.

Sharing and using
logistics information

Using logistics

information system Q7.~Q9. - Using of logistics information system (and reasons)

- Necessity for informatization in the logistics industry
- Require logistics informatization step
Q10.~Q13. - Effectiveness of introducing blockchain technology
: Management of transport / facility / freight / customer
- Priority of blockchain characteristics to improve logistics work efficiency

Needs for logistics
digitalization and
expectations on

blockchain technology

o] M e S$HE(342%)S HYon,
40.8%, 501 "Rt ‘3 ds=
> 268% <9 SHES RYTh(<Table 4> FX)

<Table 4> Distribution of respondents by Logistics industry (%)

Sea and . Other
Number Ware coastal La,nd .and Air Cargo Operaflon S'mall supporting
. pipeline : of freight | shipment
of cases | housing water transport | handing . transport
transport terminal | transport .
transport services
Total (120) 325 275 2715 20.8 5.0 5.0 0.8 342
< 50 71) 26.8 31.0 18.3 26.8 2.8 2.8 0.0 36.6
Worker
50 < 49) 40.8 224 40.8 12.2 82 82 20 30.6

mjEey T2 - 1009 ©]/d~5009] wIRb o]l HA| SH 292%E 7P wA UEhgon, AEE B
£ 7F AA SHe 308%= M E2 HES AA AT (<Fg. 1>,<Fig. 2> #X)
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292 Unit : Billion KRW 308 Unit : Billion KRW
242
192
142
125 117 108 100 9
6.7 6.7 58 67
25
<1 17~5 5~10 10 ~5050 ~ 100 100 ~ 500~ 1,000 < Not <05 <1 <5 <10 10 < Not Respond
500 1,000 Respond

<Fig. 1> Distribution of respondents by sales <Fig. 2> Distribution of respondents by capital
4. EFNE 37 - 228 8%

B 2ANE BRARS R0, $58, 3V, AW 5 EF FAAHEE A4,
3=, 1) FRRFNA FH- A AEHE HEE

= ]
HARE RB-F{3= YL 025%0H, FHE EFAHEY 47 ©
583%% ALZ EAHAY ERFAR T =

o A 227(31.4%) 7B 197(27.1%)%) A2 EXF ) (<Table 5> FX)

<Table 5> Sharing logistics information between affiliates (%)

Number of cases Share Non-share
Total (120) 58.3 41.7
<50 71 54.9 45.1
Worker
50 < 49) 63.3 36.7

EFARY ZHE hREE Do AATGYS ojHUE £570.0%) FAo 2 APsty on, BEFA

BAIZE 7 QAR A5 AP slsE A$E 429% FF02 B4 9t (<Table 6>3%)

<Table 6> Sharing method of logistics information between affiliates (Multiple responses, %)

Number Instant messenger E-mail inf on Working paper etc.
of cases system
Total (70) 343 70.0 429 114 8.6
<50 (39) 35.9 71.8 333 10.3 5.1
Worker
50 < (31) 323 67.7 54.8 129 129

HHH, <Table 5> % ZFA EFARE St Fc QFEBASIA F8HA & Aol o
3 Aot A}, <Table 7> 2] ‘“AE FE82.0%) 0l tigh 27} 71 & A2 AU

Y, SFFEA 2T W R M= <Fig 3>3% 7‘01 EEHEE AN FR/(529%) 8k 73
7F 7V w=kon, SEARE JFWAANA F/(G43%), (LA EE QFAAAMA E/F27.1%) T
2 A EA.
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<Table 7> Reason of non-sharing logistics information between affiliates (Multiple responses, %)

Number | Leak of forger?f and . anau? Increase Con ent Technical . o

. k alteration of | information of related . . busines etc.
of cases | information | K of cost limits .

information rule company rocess tine
Total (50) 82.0 18.0 18.0 10.0 10.0 8.0 4.0 6.0
< 50 (32) 81.3 15.6 12.5 12.5 6.3 12.5 0.0 6.3

Worker

50 < (18) 83.3 222 27.8 5.6 16.7 0.0 11.1 56

B Active partner M Within a Company ® Affiliate

Coworkers ® Customer M etc.

271
343

25.7

Transport Information  Facility Information  Freight Information Customer Information

<Fig. 3> Range of sharing logistics information between affiliates (%)

5. EREEAIAH 0|2 &E

B ZAME EFARA 2SS 3R 2290, &40, Fudy, Audy 5 %‘% FHLYFE A
3l7] 93 ARA|x2E o 7 Holslu EFAHHA| A o] &dFS ZARIYGY. & T 8 A ERA
BA2EE ALE o F= <Table 8>0 YUERS kel o] <Al80] 81.7% = ‘HIARE 18.3%&‘4 ] =A =

ALE Yo ™, 5091 wRE 7] F B TK74.6%) 502 ©)
Aoz BAFAL.

71991.8%)°1 A EFAHRBAAHS ALR3lE B go] &

<Table 8> Using logistics information system (%)

Number of cases Use Not use
Total (120) 81.7 18.3
<50 71 74.6 254
Worker
50 < (49) 91.8 82
ERABA 2 AL o] 2 <Table. 9>9F 2ol "Al&3 A¢] A ol(735%) ) /M & SHES
Btk 34, 5020 ol ZIgelME TAWISEFAHE)Y 4 9 &8 AUt A E =AM vh,

M217, H22(2022H 42)
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5091 Rk 7ol M= ARt tie AE/Aake s 7 w2 2AE AT

<Table 9> Reason of Using logistics information system (Multiple Responses, %)

For prompt For quick For efficient For the accumulation
Number . s . .
payment and | understanding of | distribution of and use of logistics etc.
of cases . .
settlement work status work information
Total (98) 59.2 73.5 55.1 60.2 3.1
< 50 (53) 62.3 67.9 472 54.7 0.0
Worker
50 < 45) 55.6 80.0 64.4 66.7 6.7
W, EFARA LS AFESHA] e olF &= <Table 10>7 o] ‘EFAHE who] Q3 F5o] of
H(59.1%) 0] 7M=& A2 BAHAT

<Table 10> Reason of Not-using logistics information system (Multiple Responses, %)

Number [ o e N
immediately logistics information | information system |, . etc.

of cases . . information system

in cash exchange operating cost
Total (22) 45 59.1 13.6 13.6 18.2
< 50 (18) 5.6 61.1 11.1 11.1 222
Worker

50 < % 0.0 50.0 25.0 25.0 0.0

<Table 11> Necessity for informatization in the logistics industry (%, Score)

Number . . Average Average
of cases Very low Low Moderate High Very high (=5.00) (=100.0)
Total (120) 0.8 0.8 21.7 31.7 45.0 4.19 79.8
< 50 (71) 0.0 14 282 31.0 394 4.08 71.1
Worker
50 < (49) 20 0.0 122 32.7 53.1 435 83.7
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<Table 12> Required logistics informatization step (%)

Number | Production of Gathering of | Accumulation of | Application of -
of cases information information information information :
Total (120) 50 14.2 30.0 50.0 0.8
< 50 (@) 42 19.7 21.1 535 14
Worker
50 < 49) 6.1 6.1 429 44.9 0.0

275
342 317 292
350
39.2
358 40.0
92

9.2

5.8 5.8
S0 B3 w0 e

Management of Management of Management of Management of
Transport Facility Freight Customer

m Very Low Low Moderate High m Very High

<Fig. 4> Effectiveness of introducing blockchain technology (%)

7} 7 a = 542 . ZBA RS
EAEAY +5HE 45 B8t AS ‘/ﬂ%*é’ 24.41%, 21574 1891%, FHA 17.10% <=, AAd#E ¢
T agste] A9 AAA 19.15%, AHAA 18.33%, AN5A 17.83% <=, =Y JF E&319 AF ANEA

2

[
23.22%, 73AE 17.22%, AEA 1669% <=, AR Q5 &8k A AF3 2551%, T4 18.35%,
2l o7 BAHth (<Table 13>, <Fig. 5>, <Fig. 6>, <Fig. 7>, <Fig. 8> #X)

(9]

<Table 13> Priority of blockchain characteristics to improve logistics work efficiency (%)

Nm(;rl;g of Economically | Quickness | Expandability | Transparency | Decentralized | Reliability

Total (120) 13.46 2441 15.08 17.10 11.03 1891

Transport Work < 50 (71) 13.74 25.50 13.00 1821 11.26 1829
orker

50 < (49) 13.06 22.86 18.06 15.51 10.71 19.80

Total (120) 19.15 17.83 14.34 17.33 13.02 18.33

Facility < 50 (71) 18.31 17.14 13.79 17.93 13.26 19.57
Worker

50 < (49) 20.35 18.82 15.14 16.47 12.67 16.55

Total (120) 1722 2322 16.31 16.40 10.15 16.69

Freight < 50 (71) 18.74 2321 15.36 15.79 10.54 16.36
Worker

50 < (49) 15.00 2323 17.71 17.29 9.58 17.19

Total (120) 14.25 16.19 14.75 18.35 10.96 25.51

Customer < 50 (71) 14.96 14.79 12.29 18.50 11.90 2757
Worker

50 < (49) 1323 1823 18.33 18.13 9.58 22.50
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<Fig. 5> Priority of blockchain characteristics to improve management of transport efficiency

Economically

19:5 18:31

Reliability 1655 " N 4712 Quickness

18.33 )
B 17.83
—#— Total
sl £ 5O
H1434 & 50 €
Decentralized Expandability
1733149703
Transparency

<Fig. 6> Priority of blockchain characteristics to improve management of facility efficiency

Economically

18.74

Reliability - Quickness

22z

Decentralized Expandability

Transparency

<Fig. 7> Priority of blockchain characteristics to improve management of freight efficiency
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<Fig. 8> Priority of blockchain characteristics to improve management of customer efficiency
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83t o9& A7) = A (Digitalization)ol] 1Y3e Ao vetdn) AT PR FE5& $Hste] A
1ol Ffro 8ol 254 BEHS Kol Z 02 Ueyton o2 Qs dd JFA g walo] Alx~H
7 AAE B3 AFHA AERFFEOGE o)WY 55 B3 A% HEYW FAPOE FHIE FHE 1
3t Qe Ao ® Btk JgoE B ety FRe s RO T3l 9lon, YutE o
2 A R 9 2 B2B ok, AU 4 71F 5091 o4 FA719 o1l AS-olM ERA RS o)
& o =& 7uE =yth met E2AQ 7Ee 52 ARAAH o]&EE BTl HRE £Fo
AAHANE EF AGAE I 7S & A =Y F AE AER AVIZ &89 F US HOE 4T
T AU

A E=A% 7lee @Hd AR or]r|de obF aBsof & Aol Bt dHiEo=
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