V=i 2020-18

=52 7IE718 ASEEA2

HA = A+

A Study on the Establishment of Food Cold Chain System
Based on Blockchain Technology

ZAE - 019 - 0|Hg - ME - YAl - OIXH

2020. 12.

ki ) DFASF 2
KOREA MARITIME INSTITUTE



XXt | =X|M, 0|M2, 0|91, A2, ZAAX|, 0|X|Y

Az | | ATMAUK; ZX|A SR ADN Y StoroinEs Mooinel
TEATY 0|MQ SHoU4A LY ZEHMATEE 710|9)
TEATY 0[N oA Y SOtn=E o710|e)
TEATY ML SR LY SEAHMATEE 20inole)
TEATY UUK| shofUsifuel SEEnEs oe
TEATY O|X|Q SHofU4Afuel ZPHan=s oqel

o772t [ 2020. 1. 1.~2020. 10. 31.

HIM ZEU |

Q11zHOIX} I | EXN G752 MIE, M3E R2E, MA% M2E U2 R3Y, A5,

HeX M1H, H2d 98
LR Tl I ;0|97 M4% ®M1E, X3, HMEE HM2E Y=

MEE AT M2H U8, HeT 2™ ds
X HM2E
O|X|& m3% ™1™

0|42 HMe% ™M2E U=

ne

451 O1- 3 HZXIELIE | HE eSS ENTol=Ps:

AHE) A4 SDS &2

M@ MBosty B4

Jayson Lusk Purdue University il
ZI2 SEAEATH AL

X
N
>
it
[
o
re
oz
i
ac]



o =27
7lee 285t AE 58T EUHPY AREE Alalstal E=A]L
AAE A2"s) she Wk Ao =y Seuet o At B
of olupx|staLA}; Jict.

229 ZTAR) AFTEE ASHoR A Foz oiE
2025¢0fl= 9F 3,.8009] &8 FEE 20149¢ 2F 9209 && tiy] 300%
o4 Z7totAth FEAIQ] AlAo| Sl wet AASHES] =7t 7H

A% E3t FUkeka 9loH, o] F Ao R EEE TEL A

Kl

WA oF 86% FEoItt. = Gt gn|9 #Ed AAskE EEA
AT E HeiMe ST oAl 2l g ol
o 9 B FEY ST dEoHA olFojAor & Aol 4R =
=Y ArReo] R o, ZYHoA STl F A
gold FEE AlEshe AvAE 295kl o, diiE2 sz
ST 25 AEIE HoFA o f989] SEAL AA FeH



23 Adolue] FeE £F0= ofFolA1 gt Adolch. et
] L ARSI B PR AEZEAY BeARE
AT o|F BEAQ AAH] EFAORA BAARE HEs

%

et e =AY #ElE 7t staAt et

A%, A4 SDS FH =, AlE

2020 124
EEL S EI

A 4 H



e

ol
(03]

ix

Executive Summary

A1z M E

19
19
19
25
36

Hel Jiznie A

uag U 52

OH

2l

M2 MEECA

H1E AESEHQ ZO =

3. ZHIE & AIAHE

40

wr

40

43

47

47

51

2501 7|

=
=

2. =L

Hel HA =

IX =3
==

332 o

56
56
59

K
iz

72

i

Eas

CHef

ot

H2Z HhH0lE 243 ST



H 4%

A 5%

e

]
A
Al
rat

4T
Ju

SER0l 7|27 AZ

H1E 0|=H Hid

A2 4771BEH L 7 Y HEA

1. 237|ZEHQ A2 B 2Foig
2. A 07|1ZEHQ HH HE T

H3E SEX2 7IE7|e AL17|2E

1. HIZHA 0] 1=

2. loT/E5H2! 2f0]0f 7=
3. MH|A 0[] 1=
4

St
=

Opt

7IC
H1HE 25 AH|XQ| 7|0 51t
1. AHIXE A2XAL A7
2. A 2y

3.4 2t

=it =3

M2 *1H| "é.*04xr9| J\thE L

o

2. )\Igﬂﬂolﬁ ’é‘%*%** 21

~

H2E A A

1. S2HQI 7|57)8t *'EE‘:'ﬂol A ;L—z‘é
2. AEZTHQI B2|7|E(70]=210)) 0t
3. AZZSHQ! A ggs}-ﬂiz}

rol
Ofor

ERIQ ®MA =5

M XA =

79
79

85
85
90

108
108
110
117
120

127
127
128
131
133

138

138
146

151
151

154
157
166
171

179

191



(B 1-1) 2RY 2EFQUIAIRERE - 2
(B 1-2) MBI ZHE QI RHHA] oo 11
(B 2-1) 2EFQ F Q| rrrereeerretimtimtieisie s 29

H 2-2) O[IRERR] SRAFBE vttt 27
H2-3) Z2H O|ZIZHHE H|L(OfA]) wrrorererermmmmmmemmemiininsc 39

H 2-4) BEFQIQ] Q& wrrrrrrrerrrerrrsrsssiniestini s 44
(B 2-5) RLHQ| BZHQ 71£ HBBEHQUZOF HGARZ| v 52
(H 3-1) AHRIZTIRIA NSDHE HEBES g oo 63

T 3-2) 2M 2R HO]E] AT} v 64

T 3-3) HIO|E| @& L FTHEAD o 65
H3-4) HIO|E B2 QU RO EX| oo 67
(B 3-5) 7|QE HIGEA EA ZAI} oo 72
(B 4-1) LA MTT| QECHH Q& v 36
(B 4-2) MTT] O[BIRIE TIH weverevemereessmsissssnsiscs s 92
H 4-3) 407|ZEHQN TAY B Y QM B2| B g oo 98

T 4-4) 0|2 ZAKZ ZEH|O1 JFO|EFQ] QOF v 100

H 4-5) 2| ZAH|O|L ELEZ 7|& BRE e 105
(B 4-6) A4 = 2|1 ZAH|O| BLEZ] B KA e, 106
(HE5-1) 7[9E HIEZ B ZT e 129
H 5-2) SEXFEA QOF v 134
u 5_3> :._-1l7|-tEﬁ MNL 2= _E_JS! 724jl|- JQ._QF ..................................................... 136
T 5-4) 271 X2 OIAFZU(WTP) FEHZIL v 138
(E 5-5) Food Trust 7|CHE I} SFE -eererrrrrerressmmns 139
6: RSP P Rl T s T —— 141
(H 5-7) 29 A|SH|0|M 0]z 2 QUES BA TJO| v, 142
(F 5-8) 2% A220]|M T ZH| FO| e 144
(B 5-9) 2Z A|20]M 0] L QUEZ] B FO| oo 145
T 5-10) ALI2|Q EM ZUHAQIEIE) s 147
(B 5-11) B|25H7|7t DIZE 2A ZIHAQEE e, 148

(B 5-12) AL2|Q BA ZDHAS ) oo 149



T 5-13) 2|2&X7|7t Q12T 24 ZOAE D) o 150

pas 6_']> g__rl | of):")(-l I;L:I (83#_?_ ﬁ__rl.tcl’r%t JC_)‘_O_lk ................................................ 154

(B 6-2) ERFQ QOF «evvrrererrereietietinteie s 155
(B 6-3) ME MK HE ZEW(D),2),3),@) wrrweerrrrresessrmmsmssnissisisissinis 159
B 6-4) XF 2F% H|0|E RS Qo & JHA(CF) e, 164

H 6-5) A5 HEHH|OE ZEQH((B),(B)) «rreereererrrrermermssmssmsssssinsissinissss, 168

5 6-6) BEAQ! A MK 70|S2401 OB QI3 B 27 OF =170

<E 6—7> _7'<_9L )k|_-|x|_|_:,_|tg| M ]11|7|ar 7+AJC(->|;1|-|| .................................................. 173

<_]E[L 6_8> A—”_!?_ g;i{x-” I:g EDH(@) ............................................................... 174



18 St

(8 1-1) Z7HE AZE AH|IE RX| Al 2050E7HK| Ol& == X earth) TH=> -+ 4
(T2 1-2) MBHTIQFO] RFEHAS «vrvevressvrsssisisi s 14

(T 1-3) A2 ST LS 2

iE3
rhu
3

<j_E.I 1 4> OZI__'.L EEE _é_éul- .............................................................................. 18
(T2 21) DEHIQ] EHQ| EHB} covvveeesrreseresiereienissesii i 20
(T2 2-2) BEFOI T KO vvvvrrvvsrreiiiriiriiisiis s 24
(A8 2-3) RFHBIQUB SLE oo 26
(02 2-4) SAZ O[BRKTIZ] SZTA| -oevereeeereremsremisseseinss 27
(T2 2-5) ZAZ OBZRTTUZ] SZTA| -orvererereemsremsremsessesissss 29
(O 2-6) AP BEQUS oo 29
(2 2-7) AR TERIOIZ AMEIM L J|ZE e 30
<IED.I 2_8> _Jlk_tl'% HACCP 7;1% IE‘lil- ................................................................ 3‘]
(T2 2-9) 2ALE OBRKITUZ] SZTEA| -oeveeeeeersremsrmmssresninsss 33
(D 2-10) ZAS QFHRIRISBIOIS SREA| vt 35
<1|?'_.| 2_’| ’|> 9-|HE-| AlﬁEé! %‘IEI' ......................................................................... 41
(TR 212 SERHIQT JHLY coovereerreseeeierei s 49
(12 2-13) Ex1|°,_9| RIBF TFED coveveeseesseeesesss i 43
(38 2-14) U ABBEFOI Olr L SEHQ 7182 Y LRA v a8
(2 3-1) HROA Z2 ME Q7 D AME] oo 53

(1% 3-2) H|0|E —f—ﬂ*lﬁEéI(TORNADO) THE. oeereerererrememreeneec 65
(22 3-3) BIO|E £ZIAIALTORNADO) T4 U L T[i5 v 66
(12 3-4) EBE 2M WIAI(?IHES 211 SO 69
(18 3-5) 7|S T 2M OA|(FIQE: ATT|, HE[TT]) oo 70
(02 3-6) ZtA BA GA[(FIYE: TRBI) v 71
<j__ré! 3_7> E__FL[H E% AJ%; 74J_l|. ................................................................... 74
(T8 3-8) ERME BA covimniniiiiiisi s 75
(T3] 3-9) Z|YE HII HA] v 76
(T2 3-10) ZEAD BLA] oot 77
(23 4-1) BY U DL BUBZ I3t SO 71&7|8 BEAQ 80
(2 4-2) BB AT 57I2 A SZHR T|& 7|3 BEHQL v 81



(D 4-3) HBOTY YU BH B I3t ZEAQIT|9 BEHQL v
(D 4-8) S2HQI T1&7|8H SAT B A o
(28 4-5) Z2H0! 7|&7|9t ABBERO P THQYRYT v
(2 4-6) LHAE AT |ZEF|QUTLIR orerererrerseresieeiess
(O3 4-7Y 25 ATT|BEFR|OITLE oveeverevirimiririnsiisiississsss
<j_Eé| 4_8> _J'\_(‘D:’Ig_ AlJ__)jl x.”ﬂ__rl_ai_ ..........................................................

(23 4-9) EHOIXI(A) ¥
(28 4-10) Y& =
QA 4-11) A7)

r1° M

2
S
AR

(a8 4-23) st

(1% 6-3) U.S. Food Loss & Waste Champions Z2 1

B
iy

41
0x
|.|'|

(2 6-4) MZESFHINM QYUSF| FEIL corverrrrerrresnnrnieiisiieees

- 6—5> AN SHES ESH £ RE HIOF o

AO=2 O

<IE|:|'| 6_6> NXtPOI’t 5)&! __'.L_{ .......................................................................

(12 6-7) E2H! 7|2 7|8t ABBTHO! ZHE HBHA T v

X UGHOIM L] A117] O|HFYE BN -oovvvvvreeeeeees
A|T7| QBRI -wveveverevsremssrmmsreeseniesiesiisina,
TEAHIEE (Bf) weoveeeeeeemeeemsemmseneieneie
<j-E|ﬁ| 4_’|2> _/'\_% EEA-”& ............................................................................
<1|?'_E].| 4-’]3> _J'\_% EEA-H& ............................................................................
(& 4-14) RKN ZAH|0[Lf ! RKN HE S2H0] OFOJA vevvevreesisreeeie
(23 4-15) SUONML 2| AE|O|L FE LLER oo
(08 4-16) A|17]2] HIZLA 2|0]0{(Business Layer) e
(O™ 4-17) 211719 loT =X H[0|0{(loT traceability layer) « e
(8 4-18) sllf2S & SYUE0|H ZLEHTE fIet HEYA 75k -
(O™ 4-19) A117[9] E2 X2 2{0]0{(blockchain layer) e
(8 4-20) EDI A1} S=XQE ST 510|22|E HEHO| ST
(I8 4-21) 417|9] 0{Z2|AH 0|4 &|0]0f(application layer) «--wweeevee:
(a8 4-22) 5 $¢§§0{| CHBE AHIKF QEO[Z GJA| -roereevvvesosssreerrensiosonns
AQATTE AT K DILIE{Z] SHH O A| wweeeeeeeeeneeeneee

(02 4-24) SZ2H|QI 7|8t ATT|ZEH|Q HIH| TEE=(QF) wwovevveremeerrreinnns
(2 4-25) A17|9] 10T Z=X] H|0]0] O|Z B} OffA| -weeeeeeremseememssmmemianieeeas.
(A2 5-1) ARTRAF OfJA] sreeverrerrersersessersmsinseni s
(121 5-2) 200 AT 7|0f| THEE ASH|O|AT T OfA] evevreereresemesrenisrrniinenes
(2 5-3) &5 A|T7|0l| CHEE A SO TIE OfJA| wweveeerereevsremseninnienis
(2 6-1) MIE RRHH|OE 228UA|T| L TIH D ovveemeeemmseemiseessressinnis
(T2 6-2) BHELR] ZH BB ooveeeeieeiie s



ot0] 2=

-

CAREC (Zgotr o dAI@EA): Central Asia Regional Economic Cooperation
CCA (EA183]): Cool Chain Association

ECSLA (F-HYAEHE3]): European Cold Storage and Logistics Association
GAP (BAFE-2=342]): Good Agricultural Practices

HACCP (QF434=]1Q1%71): Hazard Analysis and Critical Control Points

RCM (¥ZA 7o 3%42]): Remote Container Management

VSAT (428 94354171 A=): Very Small Aperture Terminal

WTP (R&EJAH): Willingness To Pay

MNL(FF=Z A2 E): Multinomial Logit

USDA- FSIS (9]=F A]&9HH 4 9 4): United States Department of Agriculture-
Food Safety and Inspection Service
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EXECUTIVE SUMMARY

A Study on the Establishment

of Food Cold Chain System
Based on Blockchain Technology

Ji-Sung Jo - Sung-Woo Lee - Eon-Kyung Lee
-Soo-Yong Shin - Um-Ji Kim - Ji-Won Lee

1. Purpose

» This study aims to establish a food cold chain system based on

blockchain technology, capable of corresponding with the
trends surrounding the global food cold chain market as well

as policy demand in Korea.

» The establishment of a genuine meaning of a cold chain system

for food imports and exports, which encompass marine
transportation and ports, will secure the digital competitiveness

of Korea's logistics industry.

- Since 99% of trade in fresh food is transported by sea in South
Korea, routes via ports and marine transportation should be
included in the establishment ofa genuine cold chain system.

» Furthermore, the systematic management of food cold chain

systems will contribute to achieving a carbon neutral society.



- According to a Norway-based non-profit organization EAT,
carbon emissions resulting from waste generated during the
process of food production, processing and distribution account
for approximately 24% of the total amount of global carbon

emissions.

-The food cold chain management based on blockchain
technology suggested by this study will further reduce carbon
emissions generated from food waste, ultimately contributing to

transitioning towards a low carbon economy.

2. Methodology and Feature

1) Methodology

» This study utilized a review of domestic and foreign literature
and consultation with experts to identify the present status of
Korea's food cold chain system and the applicability of
blockchain technology.

» Since the structure of supply chain and cold chain management
standards vary per food item, this study carried out big data
analysis to select a target item, thus establishing the cold chain

system for the specific item.

» In addition, methods including analysis of preceding studies,
interview with relevant officials and consultation with experts
were utilized to establish a blockchain technology-based cold

chain system for the selected item.



EXECUTIVE SUMMARY

» This study conducted an analysis based on the multinomial logit
model as well as the simulation model. The analysis intends to
quantitatively present the expected effects of the system
proposed by this study at the national level, end consumers as

well as principal agents relevant to the supply chain.

2) Feature

» Given the distinct characteristics of each food item, this study

proposes a pilot system for a specific food item, boosting the

feasibility and applicability of research.

» This study further allows for the establishment of a genuinefood
cold chain system by suggesting specific strategies for
connecting information in service routes via ports and marine

transportation.

» A variety of methodologies utilized in this study were able to
quantitatively present the expected effects of the food cold
chain system proposed by this study for each participating
subject, hence, objectively demonstrating the necessity for

introducing the system.

Xi
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Analyze items for establishing - Consultation with experts
food cold chain system . Domestic and

foreign literature review

| JL-

i ) + Analysis of preceding studies
Establish blockchain—-based * Interview with relevant
food cold chain system officials of beef supply chain
- Consultation with experts

¥ =

Expected effects - Survey
1. Expected effects of * Multinomial Logit Model
end-consumers + Simulation Model
2. Expected effects of service + Interview with experts
participants/the government

4

Conclusion and policy suggestions

(@ R&D projects for establishing blockchain-based - Consultation experts
— food cold chain system + Workshop with policy
(@ Formulating (tentatively named) the Commission consumers
___ for Enhancing Food and Environment (MOF, MAFRA, Korea Institute
‘economy N e = i i
® Amending the Framework Act on Logistics Policies Feedback for Animal Products Quality
- Evaluation etc)

for data collation
2uece @ Reflecting to the National Logistics Basic Plan(2021~2030)
as major implementation tasks

(® Legislating a phased guideline led by the Korea Food
standards Cold Chain Association

» ® Amending the ‘Livestock Products Sanitary Control Act
as well as the ‘Food Sanitation Act

(@ Developing a new business model for collecting,

L
collating and utilizing data
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EXECUTIVE SUMMARY

3. Results

1) Summary

» Food has different optimal management structures which vary

in terms of temperature, humidity and ethylene sensitivity per
food item. Therefore, conducting an in-depth and empirical
analysis after selecting one item is a more effective method to
improve the effectiveness of the system rather than suggesting

a generalized system.

» Targeting 125 items representing the Consumer Price Index, this

study carried out big data analysis with the final selection being
beef.

- Criteria for selecting the research items included A. policy needs
of the Korean government, B. public interest, C. demand of
foreign studies and consumer interest etc.

» Blockchain technology-based cold chain systems for beef consist

of 3 layers: @ the business layer, @ the IoT traceability layer

and blockchain layer as well as @ the service layer.

» This study defined the business layer (nodes and participation
subjects per node) based on the structure of beef supply chain

in Korea.

» The IoT/Blockchain layer acts as a stage for materializing a
platform after deciding @ information to be connected to a
blockchain platform and @ methods for collecting the

information based on each node and participating subject of
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the business layer. Following this process, the platform is then
established after setting the standards for blockchain protocol

through consultation with participants.

This study also suggests installing real-time IoT devices for
monitoring and managing temperature and humidity information
of refrigerated containers in marine transportation routes as well

as ports.

- Information can be exchanged via mobile communication
networks such as 3G in ports and inland transportation routes,
while information regarding temperature and humidity can be
provided in real-time utilizing very small aperture terminals

within ships on marine transportation routes.

- For inland and marine transportation routes which do not have
communication base stations, data is collected and accumulated
for certain periods of time and transmitted in batches when

communication is available.
The service layer actsas a phase for providing a number of
services based on the blockchain platform, which includes food
quality management, trace management, customs management

and customer management via the Internet or mobile

applications.
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EXECUTIVE SUMMARY

{summary Picture 2) Establishment of beef cold chain system based on
blockchain technology (Proposal)

Person in charge Person in charge : oo ” Person in charge
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information information
JLL} | 7 e v ==
s ows R 15 B =
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o e e =
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Farm identiication No. Export declration

o = o = o = - - o = o = o
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Internal tracking Wl Interal tracking [l Internal tracking I Intemal tracking Internal tracking [l Intemal tracking Ml Internal tracking
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Entityidentiicaton No. = - Neme of exporter Name of warshouse
Detoofbith bmpor) Traceabiity number Location of
Inend bgists nformaton | 8 - Storage temperature | 8 Location of warehouse
of the cattle Terperature duriry Wholesaler/retailer
loT Tpeoffeed e PORD i Storage time Purchasing information
o e Humayos se [ yansporaion Expiration date
foease | *Name of packing comy
layer :";;"iﬂ’“ﬂ;’m“ Rosutof scess nepoctn | - Humidity during S 2‘0'395 :'EWD:'H‘U'S Management Ful raceabilty
Locatonofhousng acty | 0o | remmponaton il Bl - Foclorcontaner o, | * Stor0@ humi ““‘:HE temperature information/inauiry
Name of farm manager - Neme of importer & coroo status Management humidity
Traceabilty No. Exectedamivel ime | for distibution
i (beef cuts,date/place ol (ocation infomation) B M
g g of slaughter) EE) - Crcuation and supply s d d
H B B temoerture i i i i
@ Transaction Transaction @ Transaction @ Transaction Transaction Transaction @ Transaction @ Transaction
Blockchain Blockchain Blockchain Blockchain Blockchain Blockchain Blockchain Blockchain

Forward traceabilty |

traceability information
Backward traceability

1 Qualtty Supply chain | Customs clearance e ;
. tracebiity et tracebilty e | | Qi
Service ) -
I Quality Traceability Customs
ayer management management management
Customer management

» Expected effects of the blockchain-based cold chain system for
beef suggested by this study are estimated from the following
two perspectives; (D the end customers, and @the participating

subjects of supply chains as well as countries.

- In order to estimate expected effects to end customers, this study

includes a survey targeting beef consumers in South Korea, the
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US and Hong Kong, estimating consumer preference and WTP

(willingness-to-pay).

- This study developed a simulation model for beef imports and
exports to estimate the expected effects from the perspectives
of participating subjects and countries. Here, the number of
discarded containers in case of recall and carbon emissions and
their resulting costs of economic loss were defined as output

values.

» Consumers in South Korea, the US and Hong Kong commonly
prefer beef where information is provided compared to beef
with no information attached. However, specific information

managed by blockchain platforms vary by country.

- Consumers prefer products with information, albeit negative

information, than those without information.

- Korean consumers prefer when the country of origin of beef
products are managed by blockchain platforms, while consumers
in the US and Hong Kong exhibited a higher WTP for products
whose temperature information was managed via the platform

in comparison to those without such management.

» According to the results of simulation tests for beef imports and
exports, if a company participates in the platform that this study
proposed, it will have the impact of reducing the number of
annual recalls, decreasing carbon emissions and a reduction in

any resulting costs of economic loss.

- Companies participating in the platform are able to reduce the

number of discarded containers in cases of recallsby 78.4% for
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the import model and 37.5% for the export model per year when

contrasted to non-participants.

- When participating in the platform, companies will be able to
reduce carbon emissions and any resulting economic loss by
44.6% when it comes to the import model and by 36.5% for the

export model.

2) Policy suggestions and relevant activities

» Based on the results (chapter 2, 4 and 5), this study summarized

specific policy suggestions per policy goal as shown the table
below. These specific suggestions aim to establish a genuine
food cold chain system, secure the digital competitiveness of

the logistics industry and realize a low carbon economy.

- First, the establishment of a blockchain technology-based food
cold chain system requires specific tasks as follows; @O R&D
projects for establishing a food cold chain system based on
blockchain technology, @ formulating (tentatively named) the
Commission for Enhancing Food and Environment, 3 amending
laws relevant to data including the Framework Act on Logistics
Policies, and @ reflecting this study’'s proposal as major
implementation tasks to the National Logistics Basic Plan
(2021~2030).

- Second, the management standards for food cold chain system
can be established by ® legislating a phased guideline led by
the Korea Food Cold Chain Association and 6 amending the
‘Livestock Products Sanitary Control Act’ as well as the Food

Sanitation Act’ for phased quality management of cold chain
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system.

- Third, commercialization and advancement of food cold chain
system can be achieved by encouraging relevant companies to
participate in the platform. To do this, this study proposes
measures including (@ tax benefits to companies that have
reduced food waste and ® development of a new business model

for collecting, collating and utilizing data.

{summary Table 1) Summary of policy suggestions

No. Policy goal Specific policy suggestion

® R&D projects for establishing a food cold chain
system based on blockchain technology

® Formulating (tentatively named) the Commission
for Enhancing Food and Environment

® Amending laws relevant to data including the
Framework Act on Logistics Policies

@ Reflecting to the National Logistics Basic Plan
(2021~2030) as major implementation tasks

Establish a food cold
1 chain system based on
blockchain technology

® Legislating a phased guideline led by the Korea
Food Cold Chain Association

® Amending the ‘Livestock Products Sanitary Control
Act’ as well as the ‘Food Sanitation Act’ for phased
quality management of cold chain system

Preparing the
management
standards (guideline)
for food cold chain

@ Tax benefits to companies that have reduced food
waste

Developing a new business model for collecting,
collating and utilizing data

Commercializing and
3 | advancing food cold
chain system

» As shown the ‘picture summary — 3" below, implementation time

and flow chart per 7 specific policy suggestions are as follows;
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{summary Picture 3) Implementation time and flow chart per specific
policy suggestion

Development phase L Advancement phase

1 Operamgﬂ'ephtfmn

] { Realize
2 Operating the Commission alow
: ; : carbon society
3 System impiemenmn‘
4
competitiveness
B in logistics

(=]

Establish
a genuine food
cold chain system

tio ! ! i Secure digital

7

2023 2024 2025 2026

2020 2021 2022

3) Expected benefits including policy contribution

» Through the establishment of a genuine food cold chain system
encompassing routes via ports and marine transportation, this
study allows for securing favorable position in the cold chain
market, obtaining digital competitiveness while contributing to

the realization of a low carbon society.

» In addition, commercialization and advancement of the food
cold chain system based on blockchain technology will drive
shared growth with relevant industries including logistics (cold
chain), food (agriculture and fisheries), technology (4™ Industrial

revolution technology etc.) and data.
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[y

Distributed Ledger and Traceability Software Network
[

Traceabllity Consensus On
Software Ledger State

AfH[2 20|

< Facility
Certiication Data

£y [ [ [y
Egg Baich  Colection, Fam Arrival Grading Production

And Fam And and Data And
Analytical and Certification Data Production Data Packaging Data loT 2{0[¢]
Data Quaiity Data
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—_— And
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Liu er al(2020)9] A7oIA= E5AQ 713t HdolE7]&(SBD:
Information Service business based on Big Data and blockchain)
< &85t AR BV AT S84 7R 35S 2AR
}h57) $3+2 F AR 98%7F A FE B7HEC] AR 9]
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Asst7] §ish deloly B A7 241 AAE IR

T} 58)

MH|2 #0]o]

Data analysis technology(Big Data
lcchnolog. elc.)

Data collect and storage ( Planting, soil, fertilizer,
planting, transportation, quality inspection, sales, etc.)

K= : Liu et a/(2020), p. 42 HIEHOZ MAt JHEHY

56) Bumblaskas et /.(2020), pp. 3~5
57) Liu et a/(2020), p. 1
58) Liu et a/(2020), p. 4
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X S 2SS fle SFHAV(E S =X

Food Safety Information System

1 1 1

Internet & Web 1| Wireless Identification & 1 Locationbased 4 normation&
1 1
1 ]

Communications
y 1
Sensor Technology H Technology Technology
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External
Traceability H

External
Traceability |

d
Internal |
Traceability 1

'

| Internal

: Internal
| Traceability 1 bill
|

External
Traceability H

External
Traceability |

; loT &[0]0{

Good Practices (GMP, GHP, ...) SO Standards

MH|A 2o]of

Food Safety & Quality Assurance System

B Transportation / Product Flow === Information Flow

Xt=: Behnke and Janssen(2020), p. 32 HIEOZ XX} XH=HY
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60) Behnke and Janssen(2020), pp. 3~4
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Authorities — Regulations - Certification

PHYSICAL FLOW

Provider Retailer Consumer
L 1 2 L] 6
mED P B
Lo [Ofe 3 EEF*
| | |
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| | |
[ | [ | |
H— BN —NEEN - EEN —NEE -

BLOCKCHAIN DIGITAL FLOW

Feng et al(2020) &=29] BHe 25
FEST, AF 23 BAS B A% £F

A
gjotsto], B2Ael 7|ut 22 AlAaE TRAL oJFt A7 of7ElA

61) Kamilaris et a/. (2019), p. 640
62) Kamilaris et al. (2019), p. 642
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‘Smart contract

A& Feng et a/(2020), pp. 8, 11.2 HIZCZ XA MZHY
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Sha B4, S = vl b AR 0T Z1 Fololg 4%
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63) Feng et a/(2020), pp. 6~13
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(E 5-3) 271 MNL 2 24 Z1} Qof

x a1z 0j2 e
=T = = = = = =
M BEQX REY EEQKM MY EZOR

Price -0.116***  0.011  -0.056***  0.008  -0.103***  0.008
SC 0.981** = 0.048  0.373**  0.046  0.406**  0.040
BCSC 0.09%* 0.042 0.031 0.048 0.057 0.041
temp1 1.348%*  0.068 @ 0.875***  0.059 = 0.649**  0.051
temp?2 0.07 0.063 0.131** 0.058  0.153***  0.050
BCtemp -0.001 0.039  0.115**  0.039 0.015 0.035
usS 1.549%* 0179  1.793** 0120 1510  0.125
Korea 2.867** 0170  0.526*™*  0.123 1476 0122
Australia  1.989*** = 0.175  0.688***  0.124  1.767***  0.124
Canada = 1.801**  0.173  0.988***  0.119  1.648**  0.123
Brazil 1130 0170  0.493** 0118  1.062***  0.119
BCorigin  0.223**  0.037  -0.080**  0.037 -0.041 0.033
None 1271 0164 0.981***  0.109 -0.182 0.116

o o o2 EAROR ZE10%, 5%, 1% +=F0IM f2lgks o0l

INERPRIN RS

=7V WIP $H43= th (FE 5-4)¢ 2t} AetEog A
A2 olFAE, 2E7]5, YAHA] Fofl et JE7T AlgE= 41

7] AFol tel] 184 G2 AET o B2 FHS AET oAt
Act. 3h= ABA BE o]5AHR FH| dojis EFAQ V&
2 == AR dis] E5AQ 7eE A g2 AFE Ay
o B2 =2 AET A7t et 3= AnRe] A9 EEAIQ] 7]
S8 AR GOy o|FAHRE & 4 & Harv]o] HeiE=
HE G 5 = AE 9y 8.4398E © AEZ YAt 9loH s

i

T AETE BEEAIQ] 7e2 #eE A, 9.299 9714 H A& s
SHChal = E AT v F9- ZF 6.668F, 7.238F0|H S5
ZF 39194, 4.46=2o|t}.
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Q2
& AT AE e AR 626297} BEAY S|
TalE B9, 6402 2719
ul%, BETH A 4 Al 94 ARs BER9 )
&2 gel ABo et ARojAtFo] BEAQ V|42 el
A e AE ] © RS SFolth EW G AHAES Tt
(@4 4170 e AgolbEole] 24629 H R 1Y wow T
Ak AL, B4, BEbAAt solth Bl 4B|A o] A
QA A7)0 ek AgelArRoo] 31,963 2 7P Eow, A
U, b st Babaal 20le & 4 ek A ) A3

7| A S G BRI B9, TRAl gat ARl

17.2982 714 =31, Jr}8o] subthAl, u]=2at s HapgAt
ojth. =2 TFTLE 5“45’-7 £ FESH oL, oo tigt A%
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H 5-4) Z71E XIZ2QAZH(WTP) =21

cre): o2y

= st= o= ==

oz 2z FHHS vs. FHES 8.43 6.66 3.91
BC XI5 vs. THETHS 9.29 7.23 4.46

HMHLT vs. FHETIS 1158 1560 6.26

ooz HY2EH0H vs._—’?‘—’i*‘%ﬂ% 0.62 2.34 1.48
BC MARLE vs. 2X2T}s 1157  17.66 6.40

BC ME2EH0H vs. FHETtS 0.60 4.40 1.63
02 vs. 2HE7}Hs 1330 3196 1455
5H2 vs, 2HEILS 24.62 9.39 14.22
S ys FREINS 1708 1228  17.02
WLt vs. FHESTtS 15.47 17.61 15.88
B HEpE vs. 2RETHS 9.71 8.80 10.14
BC 02 vs. £X=7}5 1522 3052 1415

BC 3= vs. X275 26.54 7.95 13.81
BC 3 vs. 2275 1900 1084 = 16.62
BC FHLICt vs. ZHEINS 1739 1617 = 1548

BC H2FE! vs. ZHEINS 11.63 7.36 9.74

INERPRINERS

H2ZE MyjA FOXQ] 7|cHsat

1. AlZgod 7[E EH2E Fo

2 A4 AQtet=
Trustol A= 7149 &2
fadE AlFotal ot
71900A RAF] OFAF AF
Distributor/ Wholesaler &),

(Retailer, Manufacturer/Supplier,

3 EE(produce, meat&poultry,

@ 1A
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H5Y 7tHed =8

seafood, dairy, other), @719 EA4@E|&EY, 1 A}, jA/Zal 74
=

T oy Y9t skl ool met Azt vl g 9l HEdElSS

7| a2 AAST}. (HE 5-5)= Food Trust A/~ 7|Hax} &
59 QR Zojn] 27 Az A7 v 8 U Yoy g o 1B
g 4 9t
(¥ 5-5) Food Trust 7|Ci&2} &=
CiZt MZHH|IE 2| S0 HIE
(Total annual cost saving) (Total cost associated with a single call)
SoU HEEE QIst A7t HEEH HIE 2SLM A HE Sl QISH &0
HE =HS st A7t AQ5HH|E E2E 0|0|X| X3I2 2ISt halo effect

o
QHE Z2ZHERZ2+HIE, PREIE, 27HIE)

-

= elohr| fleh A

A
6.25.) BIEfOZ R{R} AHAA

o

=
At&E: IBM FoodTrust(ZA4:202

22 AF Hrles TAATIER 7|9 9 AR o
2SR Qe Z7He] A uES REtT. ek 2 Aol
€ SERAEE7) A=, olz ATt daviET 9 FAA &
Hl&= ol 7149 dizrAl 7t adtz AAls) R} gy £
TolA Abshs Aladl2 2A Har]e] OFEEE FE, @°

=
H OAUEA YR 55 Zeelt o] &

r_l
AC
oX,

e
2o g

S L FU o AR R . S o1 < N Lo ol
(o]

i1t
)
ofo
olrt
tlo
o
ox,
ol
xR
i

rie
m)

Fo A= Tecnomatix Plant Simulation ZZ 1383 &8

83) Tecnomatix Plant Simulation T2 T2 MAL A AR Gl S2 T2 MAS AEH0|M- £X{5}
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o

FFY T2 L Aol FAL PO soirk. BEIAE F5UA,
QAA, =LA, 2GR, HF AR o] FAS Hosl

2
o YUt =Yoks 411719 AAAHRl £E2AA FEE g1l
517] o]g7] 2ol 20199 =7 =Y 417|F Hlo]E8HE Ht
goE £ £EAAY deHsR ARSoth 20199 7]
u]34(51.49%)2F S3(41.06%)7F AA =LF] 90% o1AFS A5kl
Qow FAME(4.29%), WA T (1.46%), FILFTH(1.28%), Bm1(0.43%)
&olt}, £EAA SA A 17| EFo] BT £ 9loH ol ¥

2 QI Aoltt. 437] &

I

2o
)
e
ol

>~
0%
Mo
o
-
o
2,
R
e}
i
)
A
ife!
|o

JEe A% £HA7h B FRISL YA RO,
MRS SRSt § A2FE A7 BlERAszte s oty
th F2EA7|e GanE ZHH] 9 Fo WA B
Eoll Folshs 499 B PTFAIHE 102, Holdhd] o 7
2o W@ PBRA/ZL A2 Aol BRHIHE AY
317] 18l 712 417] oldEAA AT W BEAQAS AET 4T

Sh= O F2 M I2THMS S2610] SRAIAHIC| CIXE RES A 2N 7K what-if)
ALZRE AIE5HD, AE T2MAS TS (RE2: SIEMENS(ZA: 2021, 1. 6))
84) sAIZAZNE DB(ZANY: 2020. 8. 27)
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H6Y 7|tHedt =

ox

7] olFFHA LR AHARY)Y g ZESHHH. FEIA -
A7HA = 20ft ZE Ol ©RE 2 ATl PR, o] %
Aot &M AA| 7t BuffergE o 20ft HOIHE 1& D92 Al&ES

3to] F-SAIZH

(H 5-6) = AI20|M 2H ZH| H2

= 25l5o ]
e 29 417| 23 Ru eSS dini
29 4/17| ZFeRt
o 20196 71 2171+ WA g s am)
S EUH S, FAUS, WAT, AL o) Slfinbetid
SharesT2t 2t e
S UM Its
i 4|17|2 4el5ts KSR
A0
TEE smus Pho%i=
O EE R FAO Xt2
Buffer 20ft ZEIO|4S 124 28742 22| -
fjEote S
St Al J=
—JIK—DH%‘%” =Zo 2o 7I'o FAO Xl’E
AlT712 = AH|GH= AL
AR 0715 215 AH[5Hs AL )

S sEZN AL,
20205 Y

oH-dHLoO
SEAHREE

Reference point
2016~20183 Hx 48H

2|2 Y Al ZYX

£ &flok= ol 71K

. - ZMNSEELI}S
2EFEN7IZE Rl Al T} ol !
SHE Ho| Al 102, 0IE0] Al 6 R

RPN RS



Ao EFIAYH &L AE7T JIEHE v O R Hi 5%5 JE3C
H, $AAA|, T AA|, A FA|= FAO A &S v 02 Hit 4%S

A8&35Htt85) SAkE A2 Ui 9 eEddES ez ¢t A
M feo =, 21 52 ZesiEe & dAToME 75 EFE

Auledl o 4%E FUUA, = dA|, A AAo A-gstarat et

i)

5 =5 O
e i e

=
=
p

F

A117| - 0 AHOIHG 2107 | MY ES
Spoid

iy &
HIEO 2 A7t ¢ ZAH|O0|H +5 AlMoH0
2 X

SCET 242 3y (2t 402)

o1z Exponential 21 At
TEYH: 5% (BE7t 2HR)
CEE SUUYHIE - UL, ZOHHA|, AR 4% (FAO)
Y BUMHISE O 45%2 71
AHIAPL21EE Q7ot] SY0| HE 52 F
e M Motz HIZHR| 22l Al
o2 23S HOAI 102, 0IFH Al 6
B TEYAL, UYL, ZOHFAY, A0 2 HAA
SR EANRIZE A7 HEE AR
HE7t QBT Z21HE HIEH2 2 Normal 22 AHE
o 2B A WISl 2ol
EratEe H7|== A117]9 EY HAEH
. £5 2,065 HZ(FAO)
=5 546,7268 T
7| ZiE0]4 SYLY SR, UL, ORI, 201 &
2|AE AEO| Hz

INERPRIN RS

85) FAO(2013)2 Qe M2 T2 US MiM(production), 7F&(processing), S&(distribution),
AH|(consumption)2 TLEMOH, 2t L- = S2FIME|E(loss rate)S 3.2%, 5%, 4%, 11%
(food waste)2 FHEXIE:FAO(2013), p.26.)
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9o} Y
S, HaiiE, 244 £4 6189 xfolg auE A4S
sheh, ABdold w9 A WS 4ol Qo] WA Uk A
o Aol BY 2NN BRE Hol GRS vigoR AYT 2
Febe GolAe ofut gnka BekEnh T (19 50k 49
H3710 it Algdold wdl ool

- : Recall

[z=]

Bufferd
+UETHB EoHEHs

Xz KR
2) == AE018 2 Yol

b
Rl
N
4
ol
>

[Eeold 2o HIHAE 4800M ATt 5

=
Ml ET 72 9 o FAE vFeE St Rd2 A4t
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A
e
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Rl
o)

o
H
N
ko
H
flo
g,[ljj
iS5
&
S
ol
T,
[¢]
=

TS FHUEIA gl s R55te FESTHEUF), I

L e}
9] FAAA, = GA, A AA SolA T = AT TR

H 5-8) =& AIZ2018 22 22X F2

T= =X Mo N
R +E 217 38Y = G A% A
@GN+ 4117| SZYA
20199 7|& M7 | 22 R(ES, & ooas
A0l LIOLALO}, CHEE, EE ) SAESETE(KATI)
TI:IE [=] |' | |', H|_,600 X‘I—E.’—7}0IE-|'=’
ABRETU BY T
22 w4 ls
3 @BHRNA17|1E +=ot= RS
A0
A Zar g s FAO A=
ORI A =F Y ks FAO Xt2
Buffer RKN Z1E|0|4(755kg)E 2702 &2 -
0t S
Hat "I T X
ﬁ\_DHﬁiﬂ =Zc 2o |'o FAO I'E
ATIT|Z £ZE AH|SH= AR
At 2718 545 £HI5H A .
2|Z LMK
: StEsZ= 3N TA,
Bt Reference point ;26)20;04&1 D—_F:_L
22U +2016~2018E T 4874 ool 2

EEMCDEE

2lE 2 Al HYXIE =lot= bl 7K

=

EANESEXIE 7Y

- FeEozol/lE

sEFHII Zes /_\|7J ) M2} olEs
S T Al 102, OIF0] Al 62

NSRS RS

86) SIRASAICE MM HIAK2020.5.29., CHEH2IZ MS), SPC GFS S8 E1%4(2020.6.19.,
51912 MS), @72 0|55 tHE(2020.7.13., 51212 ML)
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RIS ’Ij =
gt g2e A% 2t B3 slsty BN 7}
qeH, dEFA7102 EE A 108, VRS Al 6= A
oJ5}ict.

s (E 5-9= AlEdeld d&d Mg Ao dot. &
AlEFold 2E2 RKN ZAHOU(755kg)E &7 T2 AHFRL
™, olo] wtet ey AGHA B k= FHAA {7710

(H5-9) & AE20]M Ol & U= 4 HO|
x~

e i

el a7 S
SH(2F1.172)
Exponential 21 At
£EUH: 5% (M271 QIHS)
O S2MHIS - R, EDHO*Xﬂ ATHAA|: 4% (FAO)
e O S2EMH|ISS OF 4~5%2 T
AH|RP} 2|12S Q71510 S240| UME L EZ XX}
2EFH7 |17t = H7HK| Zal= A2t
EHE 20 Al 102, 0|20 Al 6L
20| A0I0IX} CONQIRF ATHQIX} ZH CHHOIA] AT
LY HAMEI |2 |7 HBE A7
H27t QR ZE BIE22 Normal 22 ME
a%ﬁﬁﬁf: 212 Al H7|=hs ZEI0] 4
PN EL 07 |5l= A17|9] E5f EfAHERF
ER £9 2.06% E.%(FAO)
=< ) =N )
7| 2460|114 YUY U=, SULH|, TOHEA|, AR LAY
gAE SES,

INERPRIN RS
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hqman 55 59 %
o g2 Al A7EE Aol %, BaEF, &4 1§ Aol
A 9IRt Avele 48e Sgstec

(O 5-3) £& 2|117/0j| LSt AIZ|0|4 B OflA|

. . == !
- Recall ATH U NUmPART Recall=23
Num_Recall=134
- : Recavey X . . )
T [ | ./ = | j}"
M kel
[ =) —_ = -
=
_mm Ea‘—én 7%*-%1 _TEH Ll =
Hj»%—»{j}%—o{ %2
J" 2Rz == e P
A — ',FJ‘, -yt .
Suur(Me 1 F ] Lot ] Ly ] 1 N
RENE S 2R3 =3 stz wzoizis j}*m
! e} —1 — =
-.j -:[D 5-'[:}* — . ?E
CHURA BRI EUAM j}*nmg £0§gH4

B
TE4 ‘.’M\A =oh

PNEEDUNETX

2. A=d0d HeEM Hit
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H5Y 7tHed =8

1) 22 AlZalo1d MEEs Ht

2 (F 5-1002 %4 A& ol AY AIE 993 Alojth A
U e 12 &S v|gEot= F9ola, olnf gEF47|7H 6Y
.iﬂ@ﬂﬁqm%mﬁmlﬁf%%%ﬂ%@ﬂ%%%ﬂﬂ,iﬁ
717 10802 714519Ich8s) 2 oA AuE ol H7Es
ZH oY <=, o]2 QI%E CO, HiE®, HAAA &4 vHE 52 ATE
okt AZH 7| & Q3 CO, Hi&= 5% A &4 B8-S FAO H1L
Ao met 45Tt FAOO =2 A% A& H7|&E Aoz 2l
St CO, HiEHS B 2.0625E0|H, HAAZF £4 vl-8-2 546,7269Y
(468.75€3)°]tt.89

H 5-10) A|L2|Q £M ZuK$2E)
L eERN L o GUHJEs  CO, 2N
TE G B GgogaX wwme) e
2012 686 39,586 105
A1 o U 468 26,983 72
(== = coiw M7 24,047 64
01ee) ADHAR 15,892 32737 87
3 17.463 123,352 327
2012 651 37,520.84 100
AH2IR2 e U 291 16,761.81 44
(== T cojeA 148 8,513.57 23
28) ADHRIA| 2,673 5,505 15
3 3,761 68,302 181

F 1 AEHI1E B CO, YU 2.068, ZHA &4 HIS 546,7262(468.7522)Y
2. +Y=, U, SO AN 2|FLd7is HRI= 20ft container, 20X HRl= 12
INERPRIN RS

87) 0= 7| 4117 |0RIZH AAHS Z85H= B9S 7Het %)
B8) 712 AL07I0/E5 AABON e BSA91 714 48 A
89) FAO(ZAY: 2020. 9. 28)

ﬂJIﬂI

85t 4.
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Ad 295 Ho 983 siHst] HsiAe SHHso] ddwt
Hote 39 2404 25471709 g2t 49, AuEed
JiA 271 HekE #Rlsk= Ao] v Aol Aluele 24
A3, S2E vEE A0S AT HEET TR Qe T
ST oF 12% EolH FAA &4 wE=2 oF 3729 dVHFeR o
FEo. 84y S9Ee 289 47, BAaMET2 4 T EoR
oF 5eF EVHE &3, ol= QI FAIH &4 wE=2 oF 1819
O = oF 45% A=A

(H5-11) 2I2FA7 |2t 1T 2A Zil2E)

T OBR MEAVR Yous  wame  smem)
0% 7.9 17,406 139,069 360
Aueler f10% 662 18,907 136,273 362
(BHE - 6 17,463 123,352 327
OEE) 0% 54w 16,173 119,750 318
0% | 48Y 13726 122,506 325
+20% 128 4,252 65,146 173
ALzios 0% g 3,626 70,204 186
=3z - 102 3761 68,302 181
2 % 9= 3,936 52,632 140
~20% 8= 3917 58,889 156

RPN RS
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€ Blaet 23 oHds] EEe] g 4, BE Al wriEHe A
Hold o 4 (eF 69%), CO, AT A AAA &4 81§ Aa(eF

46%) I} &2 & & A

=
srarjE g FAA E4 H-8-2 7 1118, 2,9009F o= oF 36%
A= AT
H 5-12) AlLI2|2 2N ZiERY)
=2 C AR 24
an BEH o SUHIIEE CO, oS
7|2t ZiH 0|4 LMZHE) (EE?%J)
SEUX 21 36 0.95
ALE|R1 62 U 20 35 0.92
(BHE COH A 18 31 0.81
012g) YA 22 74 1.96
Z3 80 175 4.64
S| 9 15 0.42
ALte|22 108 AR 13 21 0.58
(EHE COHRA| 13 21 0.57
28) AR 15 51 1.36
Z38 50 111 2.94

1. AEH7| 1EY CO, UM 2.06%, BN &4 H|E 546,7262(468.75=2) Y

2. 2USUA|, ULA|, TOHAXMQ| 2|ZSLAM L H= RKN container(755kg), 01 1A
Cel= 756kg/2=377.5kg

NSNS oS

=
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SERdo) 49, Sl 27] YR At e 20 B
ej22A77k] +20% Wate] 2 A W7]=E Aoy %, T
WiEe, 40 18 o] QJake WA gheth Sl melo] Ao} GAsH

(H5-13) 2|ZFX7|2H DAL 24 ZI(FEDY)

e aim gy TUEPIEE  CO,  ANE e
e SUE SEFVE Gogs  weme  sg@e)

+20% 7.24 85 191 5.08
AUzio 0% 66 88 189 5.02
(EHE - 6 80 175 464
e o, o

10% 544 80 171 453

-20% 4.8Y 77 176 4.67

+20% 1282 50 1M 2.94
ALziey HIO% 112 50 111 2.94
Epds - 102 50 111 2.94
St
28) -10% 9= 50 (AN 2.94

-20% 8= 50 m 2.94

INERPRIN RS

90) 2019 7|&E 4|107| 5% 230,050kg, £|117| +Y& 374,333E(M=: SAZFEHE
(ZA: 2020. 8. 27))
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A Internal efficiency

€/ Efficiency The port stakeholder

1 I develops a solution
for themselves that
NxtPort . improves the

N iy Solution efficiency of their
Data provider(s) m developer and operations and

customer improves interfaces

—
-
—_—

B Market application

€/ Efficiency € The port
jm—————=- 'S Dt ' =TT ==== 1 stakeholder or
1 + 1 3 party
NxtPort develops an

Solution application
— Customer(s) which they

sell

Data
provider(s) (_} developer(s)
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(a8 6-6) NxtPort &% 71

Shareholders
> Representing entire Port community,
Both public and private with respect to
the “neutral” nature of the NxtFort
ﬂm
Providing funding — business plan
+  Selecting members of Governing
Board —membership requirements
+  Admission of new shareholders
upan recommendation of Geverning
Board

Governing Board Advisory Board

> Consultative council - leading
voices/trendsetters within the Port of

Management Team
-) CED & executive management
Run NxtPort

+ Function asmanagement sounding Approve strategy, develop and
Antwerp community
e Make recommendations — provide Lo “:‘ﬂ:‘;ﬂmm
*  Approve annual budgets & investment influence & guidance i R B
an:

promote image of NxtPert and

+  Render recommendations on use manage funding and finances

5
= Approve high level principles for data cases and technical development 1o

sharing and access rights, framework

= Propose strategyand guidelines to

for selection of developers of i A ama g 04 Tuaes il Governing Board for approval
Innovative solutions and framework for Governing Board G et e
interacting with 2 stakeholders. -+ Provide advice and counsel, as s complete presentation
+  Approve internal regulations and Code requested by CEQ el
of Conduct ity ol o sratlng Ao = Responsible and accountable for
-\ Recommendation of new .f.u-hua-j \ daily management responsibilities

Xi=: DOCPLAYER(ZA4Y: 2020. 10. 4)

NxtPorto] &3 AH|A AT st 222 Zo] —r—r(Shareholder)

2] 22 (Governing Board), AXLEHE Z2Zl(Advisory Board), I ¢

(Management Team) 522 FAEt} FoF3= HE AF ‘3-2 ES

A& s, IR AHEAAY +ES Gt B3 A

HAEHE 222 HEQE PCS(Port Comunity System) Fo] FA9]
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