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Abstract

A Study on the Use of blockchain for Strengthening Food Safety
Network In The Future

The blockchain, also called the second Internet revolution,
is considered to be a new possibility to dramatically advance
the technology of the fourth industrial revolution era. The
blockchain is spreading not only in finance but also in
distribution, logistics, and the public sector.

Therefore, in this study, we examines the characteristics,
advantages and disadvantages, constraints and use cases of
the blockchain which classified as core infrastructure
technology of the fourth industrial revolution. We took into
account the food safety tasks in a comprehensive manner
and identified 5 fields and 6 related tasks which the

blockchain can be used.

First, the 5 fields of application are reduction of forged or
falsified documents and information, improvement of
business process and time cost savings, increase of policy
participation and reliability, improvement of information
gathering, records keeping and management, and
improvement of traceability of food history and food supply
chain.

The six related tasks include issuing and exchanging
documents related to import and export food between
countries(hygiene certificate, transcript, certificate of origin of
agricultural products, etc.), operation of hygiene grading
system on food manufacturing/processing company/restaurant,
management of food complaints and petition(HACCP, GAP,



organic  agricultural products, etc.), management of
information about hazardous food and food traceability
system(traceability and recall system).

In order to understand the possibility of wusing the
blockchain in the food sector, we developed detailed
indicators of the necessity, effectiveness, and constraints of
the blockchain and conducted Delphi survey on blockchain
and food safety experts and also collected qualitative
opinions through written consultation.

In this study, the constraints of the food safety related tasks
of the blockchain were identified in consideration of technical,
economic, legal-institutional, timely, and administrative aspects.
Specifically, technical limitations, construction/replacement
costs, legal and institutional amendment, personal information
disclosure, timeliness, and ease of linkage are classified by
categories.

The results of the evaluation of effectiveness and
constraints are assigned to the quadrantal matrix of priority
through portfolio analysis. In order to minimize the
constraints, we should focus on the quadrant 1 and quadrant
2 with high effectiveness and exclude the quadrant 3 and
quadrant 4 with low effectiveness of using the blockchain.

There are food-related certificate(effectiveness: 0.39 points,
constraints:  -0.1 points), operation of hygiene grading
system(effectiveness: 0.47 points, constraints: -0.17 points),
management of hazardous food information(Effectiveness: 0.31
points, constraints: -0.12 points), and issuing import and
export food documents(effectiveness: 0.62 points, constraints:
-0.36 points) in quadrant 2(high effectiveness, low constraints).



Management of food complaints and petition(HACCP, GAP,
organic agricultural products, etc.)(effectiveness: -0.14 points,
constraints: -0.01 points), and food traceability
system(effectiveness: -0.04 points, constraints: -0.6 points)
are applied to quadrant 3(low effectiveness, high constraints).

On the other hand, there are no related tasks that in
accord with quadrant 1(high effectiveness, low constraints)
and quadrant 4(low effectiveness, low constraints).

The blockchain tended to be treated like a panacea. In
the meantime, most of the studies have focused on the
application of the blockchain, so that they tend to
emphasize only the advantages.

Therefore, this study is meaningful in that it analyzes the
advantage and disadvantage of the blockchain by setting
effectiveness and constraints indicators. Also, quantitative
research and qualitative research were carried out in parallel
to evaluate the appropriate field of blockchain.

This study would provide reference material for
decision-making about the introduction of blockchain by
identifying the fields and related tasks that can utilize the
blockchain for food safety. As a basic data, it would
contribute to strengthen the food safety network in the
future.

However, as this study is an exploratory preliminary study
to determine the feasibility of utilization, it should be
decided based on specific data when introducing blockchain
into actual unit business.
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=5, MY BHYY dEoln
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A Eer g4 HHE, HHI AY ST %
_ & 53 4 2
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7|8t M43 gast oot A wor xet | MIEH, 71BN Ol =2
- i BEEAL 2 ARSI - 2820t W SEA2 =Y &
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EEA QS ARSI O] IR0 HIEFAJIBitcoin)OE T {5ttt
7912 '084¥ 10¥ AMEA] UZtHE(Satoshi Nakamoto)gh= 7}

(m

H]|
B 7H NEAE AR =7l o8 A7iESlewS) (09| 1¥
ofolt]o]E  FAFQUTE.  HIEFIBitcoin)S  FZ3I  7|&H
P2P(Peer-to-Peer) ¥4 YEYA 7|61 EFYAR I AHE 0|23
o o|FAE TAIE °H73°]'31 Al3el 48718 glo] 7HRl 7+ A4
AHE 7hsotAl ot ESAQIE AASHE ] dFQl HIEFQI
2es %%%ﬂ(Decentrahzation)i S/MAZE Qlo] A A
F(Distributed Database/Distributed Ledger)E& 53] s7/1%C=
A 7152 SFSH ot oeF o] 7|EY] FUAHY SFRF
Aog FEstd FRE GSYHEARDE S/ A =t

ir&

N
o

1=
2
o

ZlE S AUSF A2 CE=A|Q A|AES
=551 Y = sy on V7
EEI <+> '{g’ EEI i) (Qf /J}
Eﬂﬁl‘dk Aﬂﬂ ey }}‘
s 2
Sorais
—
=
zﬂ’smy @‘E ey
& e -
2958 EEUSIELY), SR 2
SY YUSH M0 Hal JISe B D= ARRRIGIA HETIS BR(HE)
(29 3] 71& SFHSE Al2"ET EFAA AL v
A A, (20182), BEAANG AL, FRALANSD SEvE] WEAR, pd

5) Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System, 2008



ZF Bty Fojxp Revh S5 deke A
ofsf JHO| E2wdS HaT 5 A
ESAR00] digk dkold o= obdl fitt. ¥=23(2016, p.3)=
EEAQS A (Distributed Ledger) 71&2 11785ttt QIE]
oA Az FA] Fohe thae] A A=Al S718 Y

o] AZ A 4 S’ WEolFE B5YSE FEIF A
2 golalgict. SRR et ket ole thew 2ok
(F 3] E5A4 Ad 2 B9

T ==X2 JE 3 HO|
SEH2I(Blockchain)2 24t C|O|EH|0|ASl 5t HE 2, X[EHHO
7|4t | 2 H¥ok= OO0 7|5 2AE=ZM FA LEO of
9| ZE0| E/tsct=s U= ACHSLUG = 24t HIO[HH|0|A).
HEZOI 52 OE Y23l 3O A7t &XE0|D SHERL=
7|125HE= OXE ARE ettt
(A digital ledger in which transactions made in bitcoin or
another cryptocurrency are recorded chronologically and
publicly)
S2F0IS 2R (Distributed Ledger) 71&2 6 QIHUI0|
sh2d | M M2 X Zoke Ciol AU HHE & O SH7|2Q WY
(2016) 10| M=z MY £ TR BIS0FE E35YUSE 2SR A7
=(Decentralized shared-information storing technology)O|LCt.
=SEAQ10] O3t ZE FHEH0| HEYIE S M= H|0|EHE &

[n

Oxford
Dictionaries

3guore | Boly Aasio=M SE0lol ool 240 Ofgi=s AE A
Sz
Hg oA | EEAIZ0 COIELS ZA2E U ZUTEH ABj JSS B}
AUBUAS | E Dizel aim 2l el 201 =0 Lhgg BAte A
(HEBX) | &g e iy ety
220/ | Nz ol Rt AEE0l BnE JE 152 28 & W o
(Deloitte) | = 7l&

A= A (2016). EEAIY 7I€9 &3t A%, ETRI Insight Report '16-03, p.8,
Wol4- 23] (2016). Beyond HIEFQ, EEAI 7]&9 FaEkd MT &
Future Strategy, #A9%(16.12.5.) p.5914 &7} A4



E5A4Ql §82 IA 3= #HEH(E/N/FE. Public, Ee
Permission-less), Z&}o|8l(7§Ql/Private, T+ Permissioned), Z4
AlQ(Consortium, Hybrid/slolBglE)o g EE 4 Qitt. HEE
EFAIE AHUE S5 EFoA 3718 7Rset AFol.
e mEtoldl EEARIS 17 FAV WREAAYS EEARICE &

o
AaAY E5A1S HEdd EFA]lelt

] = =
HEe & G oz zia
S5 2 & E‘i‘;‘f—' & S| 27Hs(Ch Bolo] ofsl 2)
2 \81&/ 21 S 22l SY) 3]
- Mo MB T Ha
. vt i
=ajo|yl 2 — QA %sin& = Eetesliasira)
22301 8 - — \ 27p / - mEAR ede ey oS A
Q — == 2—2 (22 HeisA 7hs)
A e
SN /8\ - s e = Aa
E; l:.)s: Q — i — E‘i'iili‘.’_' 2
= =
skl 8 —  HaAY \ igf/ « HLAAZEEOl 2l6] B

(19 4] &340 +F +=
A= 0 AEY. (2018a). EFAANT AR, A2 salel(18.5.11), p.10

BEARIS Lt Feldk 4 9l 49 EUe(Public Distributed
Ledgenelth. #1283 B3AUS B4, A $271 = 9] 9
oh b, SRS ASAW ARHOE AL 5T mejolyl BF

AJS w2 BT 4, B AYUSER A E4e 2

6) Zefolyl BEAIL LAt Holsht s wEee] u) ol AT & s
dok Alolehis gtk sAe Bt olediz FERAS WAT 4 9l HEo]
Helsh] BET & ok AT T2 BEAA EHo Fuyut SFPAE A
27 Ho] Bt B4 dlolelolsekn B AlZE U@, 2018, p.29).
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[ 4] EEAQ 48E 5 v
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HEPHE) 22H0l | spre) memel | (Consortium) SR

e |22 EOH HAS| S Sz BadE HOXSY ¥

HERO| OIS Ofe |mat WA Jts ol0f Wt HH Jhs

HoJE sPlte AIgXIRt F|sPle AgXit Ha

o | ma s |SIEE MEHE Hjoes As

101 gfeld &0 o

nEIEEERC

Y710 25t

x AR
Aotz |(Pow, Pos). ol | ST (AR |2t Harais, eiae A
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ors3 (Lo s19 s1g
O FSMI} SFRLA
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HIETQIIAIES, oSl A
22 0 |0|HASCINESY | UAL Ling 58228 AN,

f0|]1131|x1(Hyper|edger)
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AOIEA )

Az o MY, A8 TIY. (2017). EZAY 71&9 AGH-AElY g8 Ay d
A|AFA, SPRi AZE 110178214 ?L* o|#ERE A2017-0045(17.09.22.), p.9



H2ZE S=A12 7IE 1S

zEA9e ARHY 59 32 8L YKL EFBlockrS o
wet A0 AZ(chain)3t Lotk BEANE A ARkl
Fgoge AH e AdGe G BSo] 44 /1E B2 A
25 dolg TaAolt. 2 25 sEe vis 24 dHo]
A2 BHE 250 AR, A7 25 4l(Hash) &S EF
o 7 =E(ode)l AFH NS o)H BEESS ol I
of 5582 Wy oleld Hloleel Al g,

EEA1Q 719e] AAE8 A(Transaction)ol A= oiAt o]

ne

09 Aol stk ARE BEAF Bttt A4S (PoW) 5 ofF
2t 39)(Consensus) FFHE(algorithm)= &4 HoqXE2] A
HHE AT AFFozH AFYEYIES T B4 ALY
e N eAgoR 7128 dastE Adgrsse P4,
==Mjelo| HE L5
E=(Block) #1 EZ(Block) #n
&  (Header) ®| H (Header)
| omz=auz UNENE oz == auz | S Sl aoe
= s= e GRNERE = == aua | - r
’ | rizz=aun |
LA {Nonce) ‘ HA{Nonce)}
__ I __‘
HiC|(Body) HiC|(Body)
ETWMETG
M —

[ 5] EEA 72 9 A ZEAA
Am 1 I, A8 (2017). HiEUA Rk Halet T 28 Wk Sielaled 27, p.18

7) HIEZ]] Bl oF 1020t E 8 7MYl oldezolMe AlZte] of 122=
d5En 2ol E5A/19 B A9 ARkl ZAIE o] FoRi.



EEA0E UAE 7|52 Kt #YAES 5 A AR
OA" A=l 49 olAL mals] walo] st 18w
2A0tE A2KSmart Contract)28) 53l 7] LR,
FRFHEE deslhote 37HA] FE0E VeS ST LRSI

(Deloitte, 2017a, p.94).

Storing digital records

Chadh ez et oijet 22K el Atate
IRl g BEShAlA ) #ESEH oI

A\ el Ass] golg Hej2 MY
1A

e Exchanging digital assets

MEISS 22 Fprs S35t = g
BOF OfL|2H 23, "i‘ﬂieﬁ* A2-2H AH
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s
ofr njo

) Executing smart contracts
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Zt& : Deloitte. (2017a), "Tech Trends 20171, p.94 1, oJAY. (2017), E=A91
71e5da A, BT ol4 A34%, p.10 AUE

8) 19944 AFE I3l Y AEWNick Szabo)7t AFIE A%folehs AFE LZZEE
& TEATE 201349 g REA(Vitalik Buterin)ol 9 24t EEA00l2=
o]t 2 &(Ethereum)°llA] 28 Act.



B0 AFY Zow YuiE ARygolNY 54 A5 &
25 A9 5oz AejHi AvtE AR mykTh AnkE Aok
229l Bo] 7152 ofUAe uge] 2E Zolth Aok A
27 5& PAUP] A ARG B4 24| BAHY 4FoE
mzge] Agso] Ao olWsHA Hrks it

22 Jlee @dd B9 ofde A% sl sl
ouch. S Agawel Aduee Age WEY BEAACE
591 B)ol4 AntE Aoke] Z7bE WEe BEA I} ma}
o]yl BEAQlo] S 7140 WS Apdz TR 14

(HEZQD, 241 (el g3 ), 3AH(eloltt, oleA, ™, YL 35),
AAHIOTA BE A& X3} Folty. Fo2E= AF7HAY A U2
A AoE ASsHATHAIE™, 2018b, p.12).

FAHoz HA 14H9 EAL HyZQl Hofout &-go] M55}
of W2 AT 3 7 ERAA AL, g9 xEo] ofEe
AHEA AladloR Xéﬂl’é‘&\:}. 2Ad A= olH e FollA AR
7 AdE Z2OHYS Bl AslE AP A%E [YFohe=
AOIE Aok o] =ddct AFE AZ3 A3}t glol: Tk

gt AlkE FEsh AmtEAIRE o]&'t HARA dEEACId)E
TRt sHARE FHI = To] ok 3AMldie GAREE VIsS
EFAA 244 SRS Rt oA 2RV 2 AJSERA
(POW)elA AZSFFA(POSL MG, ERYA §F2ES §

St AY&Lrt Sttt R 4AtiolAN= JISAlS
[oT, M2M(Machine to Machine) 7|5t A& EHAH(AZ)o] o]F
oJAtH A5, 2018b, p.12).



20 Dj3f 4BAHUY YSHE A FEAQ ¥R AT

H3ZE S5l 71e £

I3t A8 =RolM =HE A1 V&4 452 HIT
oz ot AT A9 H 7dadE SR AR, WA
E5AA 71e9 542z A3 S7H7180] e EFIHEAAD),
EHA/ASAEED7I9E)E & = Ao EBL, A= 3 A
o< 7Fedl Re AEE TRcte FEAN a&/AA, A, B
W, ASEE AT = A FAER] Ved 542 v 2o

ESYMEMY) | MBI HMBK BIH7|R Q0| 24 HEI(P2P) BHOA
(Decentralization) | ZFM2H Tt

EIXIS0| Hefof thell SolE
B(roll-back)EIX| PE=2 K|

S84 (Immutability) | 2201 #©ZA0| 27H5(H4 25)
5 o 04 et £
o

o 1T
A
=~

ZIZM(Finality)

U]

XMEH(Provenance)| 22A2 HEYIN AMEE= ZE Ao met J|s
o8 H(Consensus) | EE LE 70| RE MEE ZQoIH AM=lE HERIEZE X

= =L =
/BIFEN Sote &Y

o
r

EHd(Transparency)| ZE 27|50 SN H2 s, ZE FHE 2R

M3l 7S MY 2Yop| st 212 U NAUFY0| 2L,
FHAUTHOIN TS HITIS] MAIZE A2 B84E/AT By
SUHY J|E2 QR M4 FAE, OF

E12M(Scalability) | QEAAQN Qs HEYT XX

224(Efficiency)
/AX|A(Economics)

b+
Herg(Security) | AU HRE HEYT UK BF F

(AE) Py

(Rosilionce) | S HOIKIO S8t a0t &7 Mg BMRY Held

Al&4(Quickness) | Hziel 491 U 7|120| AIEHOZ AME

=

A= IEs, A (2017). BlzYL soe) wole T &8 ok AmeldleRd,
27, p.20. 35E. (20162). E5AR] 7I& S8 £oF =UYte A A+, &%
3] A1EA(16.6), p.7, AL, (2018a). wFlA A7 AE/FEAY
BEAE AT EEAI, AA-™F GSnJ_ A|2528, pp.5-601A4 F7F A4
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7 E(roll-back)¥A] ¥== H7}
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Ty otojHel Eg 717l FojREo]

o] 7189] Aol SRt
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E A B SEARIS ARAREE Ao Al&/d0] SRR
A AFAEe] A(days) FRIA & HARE A2 ZolEth o9
EF7& S olgTy EopolA ol HAZE 7= At

i

FoPHoE UFHI EY4o] opn FFHOE Aol A
5

aEg EEAQ S
et} o|Fiu|AEZ} o]n] 2| AT} 9l%o] EEAIRS AlEe] 7]
A’ (The trust machine)l0gh= =2 7}x]7} L}

9) 57149 7FA1/4E Supply Chain’}o] FAKIEUA, FHAA, A=/ LA,
FE/w A 2 ERAE S)EC] HEE RE 5HRE HARICR o
fote AoE AAHo|n HFARl iHEAHE & 4 A et E=FEI).

10) ¥=+9] AJARAQ] o] km|AE(The Economist/e 2015.10.310 ‘41714 (The

trust machine) A&, EFAQ1Y &2 FAR ERAQ 71874 TR
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