110-087-2317
MOTC-1IOT-109-ECB002

B (v 2 R BuAa R

B R g (7 k2 BT g

Y

RiEEE R

\ .4

32 38 B 3E & b ST PR

TERBE 11047 A4







110-087-2317
MOTC-IOT-109-ECB002

AL B 34k 3 4T T
PR BE GAREAE 42X R

EECHEH MREBE AEHCRARH RILA

e
A

32 38 B 3E & b ST PR

C
¥ ERE 110 £ 7 A




Bl % [B £ #8 & hR 56 FA4T 4 B (CIP)

iz it 2 R/ BB T AR %Tﬁﬁﬁﬁf'??#ééipi‘
[EEE, B, 233, 43R, BERF.
R, - AT R NE E‘ﬁiﬂxzﬂ’”w A 110. 07

® g A

ISBN 978-986-531-324-1(=F %)

LiEH e 2 g § 92 3. 1

557 110011180

(LA IR T fE At BB EAEE R (F R B2 5T

E  HIEH - B 2R KFR - BIK

FHRRBERR © < i Bl A A ST Pl

#o k105004 ZIEHAALLTE S LILES 240 5%

4 bk www.iot.gov.tw (FRSZAR > Bfir ek > AP HIAR &)

B OEE 1 (02)2349-6789

HAREH - EERE] 110457 H

B % 2yl & AR AE

Rz ()2 = #IRR— il 70 it

A (] ARl A A 2 B A i b 52 P 4

TE & : 350 7¢

[ A
A T AT A R & A - BRS¢ (02)2349-6789
B ZZFEFATLFT ¢ 104472 ZJEmH LUEFA TR 209 9%+8E55 ¢ (02)2518-0207
FFSALEES © 400002 2 Tl LS 6 GE+EEEE ¢ (04)2226-0330

GPN : 1011000966 ISBN : 978-986-531-324-1 (4%)

SIEVEREN © PEERE ((OSRIERE - SCom B @b 7ERT)

RETEREATATER] » RS EEESE NS - ARCKSCHEH b 7T
EHEIE



SBEREEM R AT S EM R T B HARMEER
aka rf?— Foin i &2 R HAAPURE Y AR R TR Y

LTS SRR &b SB[ E R E TR 3 B L
ISBN 978-986-531-324-1(% %) 1011000966 110-087-2317 109-ECB002
AT yRH T:"_:@ﬁ%]lﬁi.@_ @T%Pi‘ﬁfji iﬂjf‘é%”}if}a\’ﬁ LA EH?EEPI’?
_L’g?r’%‘%ﬂ HEaFA 3;5._&3;1/%‘ p 109 & 3 *
PEAEA R TRl B LT RE SEAN ,
F”“"ﬁ'ﬁi&éﬂé ﬂg‘f—;.’h;']'lé‘_f?ﬂ I 109 # 12
E:‘iv“'é-?,?é- (02) 2349-6830 Bhl 2MAF 104° LRan LB 25K 96
E B (02) 2545-0427 5

BT i 1 (02)2523-1213
BEAEZE ¢ Bt~ B HAB ~ B

FE
FEC gt LR BARH > AR Ak ks 4 B AKL - B o W

e kET S AR AP EAFERIARTE RF Y foin i B R BT RG fR4
Ko TREFFIFEPIFE J{iiﬁ@@ﬁ]iiﬁiﬁ%£ s B~ B RIPE S 817 - Bk
¥l Hinfpz 2§ Biigied S > AR E &SRB RN LTS A
Tl od 540 0 AR > SR LRI BT NE L BFELBH 0 BYIAFA
Kt ReBARPEE PR -

AP ERERRESR AT o W R R W%ﬁﬁ%%*ﬂ%ﬁiﬁgéﬁ’ﬁ
FHAM SR Z FRIREL > Y FIRRAE L%*#@—ﬁﬁﬁ@%i%ﬁ@ﬁ
TEE O % B a2 AR~ 5 PRI FIUR T > RN RSUEINT A f 158
PR RHAAPGNZ G B Eh 3 DR AP TR EARY 0 A foﬁ‘ﬁ'ﬂ
RER R A - 2 2 I A (S = L EA -

MR p | R T AR & B RS

SRR IR RIS H AR o 4
110 # 7 * 300 350 SEBMEBEEE ERY S8 RNTR YR
MBI T 3 R

ol i
=
[E:
W
e

AL AT 2R HhEERD A AIEINLEGR o




PUBLICATION ABSTRACTS OF RESEARCH PROJECTS
INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

TITLE:Research on the Application of Digitization and Blockchain Technology in the Operation Chain of Container Transportation

ISBN GOVERNMENT PUBLICATIONS NUMBER |IOT SERIAL NUMBER | PROJECT NUMBER
ISBN 978-986-531-324-1 (pbk.) 1011000966 110-087-2317 109-ECB002
DIVISION: Transportation Engineering PROJECT PERIOD
DIVISION DIRECTOR: S.-K. HSU

FROM  March 2020
PRINCIPAL INVESTIGATOR: S.-K. HSU TO  December 2020

PROJECT STAFF: L.Y. LIN
PHONE: (02)2349-6830
FAX: (02)2349-0427

RESEARCH AGENCY: UPLAS Information Corp.Ltd
PRINCIPAL INVESTIGATOR: CHIN YU.LING

PROJECT STAFF: CHEN,LI-WU, ZHU,YOU-WEI, ZHONG,ZHENG-QI, YE,JIAN-MING, LI,BO-FENG, WU,WEN-SHENG
ADDRESS: No. 96, Sec. 2, Nanjing E. Rd., Zhongshan Dist., Taipei City 104 , Taiwan (R.O.C.)
PHONE: (02) 2523-1213

KEY WORDS: Digitalization, blockchain, digital transformation

ABSTRACT:

Smart technology and digitization have become the development trends in international shipping, and they are also
one of the most fundamental links to improve efficiency and competitiveness. There are already ports, customs, shipping
companies and maritime blockchain alliances in the world that use digitalization and blockchain technology as
solutions, and carry out implementation and testing. Considering that the process of maritime transportation involves
cross-customs, ports, contracting, banking, insurance and other industries, the process and composition are very
cumbersome, complex and diversified, and it is difficult to reach a unified standard in the establishment of nodes and
verification. However, the lack of subsequent mutual communication and consensus calculation mechanisms between
private chains and public chains will limit the future application of blockchain technology and its development in

Taiwan.

This research is forward-looking basic research. It collects complete operation process nodes and the trade
documents involved, discusses related topics in detail and researches countermeasures, and explores the introduction
of blockchain technology in international container transportation operations in response to international development
trends, challenges and response methods, in order to formulate strategies and promotion steps for Taiwan's port sector
to apply blockchain technology in container transportation operations, and to propose that in the process of applying
blockchain technology, Taiwan's government departments and shipping-related industries will play a role, while

proposing recommendations for what to do.

DATE OF PUBLICATION NUMBER OF PAGES PRICE

July 2021 300 350

The views expressed in this publication are not necessarily those of the Ministry of Transportation and Communications.




BB Aot 1
Ll R B B R T oot 1
12 BARETEEEEIETZR (s 1
1.3 AFETERBE TIEIEE oo 4
1.4 BB T A R T B e 5
1.5 TR BB .o 9

EE RHEEEREIRE. ..o 11
2.1 BRSNS KA EHEHE 2 AUBEPFIEERRRE s 11
2.2 BIASMLIEE 2 MBS FI B ER BN EIRn AR RE ... 13

2.3 BIASMTEEIFIRERE AR R ERIIR AR REBEAR ... 36

2.4 EBHRFEREBEFTIRTD oo 51
2.5 EIRSBFAEBRAIIRBEEIPERE oo, 53
2.6 ERIfEXN A EREARENFE=EBBERNSTEEE. ... 54
2.7 TINEE e 82

F=F HESEERFRESARMCERRBHEKXIITNTKEARER ... 85

3.1 BlEERFFEAEBRMENKEEI IR 85
32 BEERIEREMESNRKEEE DN o, 90



H
i

HESEEREFREABRRERMEE 2R s 99
BRI ZRAE .o 99
B HBEE 7 BE BTN ..ovocvveeceee s 105
RIS EREERIE)ERNEE s 107
ARZETTE oot 111
B ER M BB A RFRIEES (s 114
TIVEE oo 115

EFEEFREARMCEBRERNZEERNREBREE .17

EEEAZMCAERERESETTM s 117
BRI EDAEHIE AR Z s 123
BEERERENE/ OEEBI O BEAEEN T s 133
TIVEE oot 141
HESEERFEEAMUCEEREREEIBEAE ... 143
BEERHFEES AN CEBE RN 23R s 143

BiEERFEE AN CAERER M 7 RISAEH TR ... 152
TIVEE oo 162
BERRELERRR ..o 165



fifx— - SMEEWFRMEEAAEMERRER ..., B 1

Bitsk — » BAPIRETEEEBAIR.....oooo o, Bt 26

Bifr= - BARIMETEEEFRAER ..o, Bt 40

BEEIT ~ BATR BB ... oo ft 61



B L1 B 50 TF B B 3

Bl 12 A 2 E T8 B IRARI] oo 5
Bl L3 AT E 2 2 BB oo 6
Bl 14 A7 5 28 8 AR oo 7
Bl 2.1 3B 30T SR oottt 12
Bl22 mpr 50 w2 2 ik B dd BB 13
Bl 2.3 BBARA KB B Bl oot 14
B 2.4 [ 338 A RePfie T £ R IR 14
Bl 22 RPA £ F ] ¢ 5B BBl oo 15
B12.6 RPA ¥ E£HIZF & % S RIB .o 16
Bl 2.7 RPA~RFID % # ~ERP 5 3L & Bl cooiiceeceeece s 16
B 2.8 A E L REHE B e 17
ﬁ29&ﬁ@g#gj#migmkgiﬁwﬁﬂﬁﬁ ........................... 17
Bl 210 P @B T F AR BI(BE ) e 19
B 211 o5 1 2 ERTEHP BHTE B FE B oo 19
Bl 2.12 (7853 BPRIET & 5 B2 HE ] oo 20
B 2.13 WCO FAFEMEES B 5% 2EE B o, 22
Bl 214 FEHRRHF FIERE T B oo 23
BI215 FFEET LIFET Y BAFE B AR 24
Bl 2.16 2018 & 2TRBE T A F (U R ITIE] o, 24
B2.17 FHp Bl ER 4 FH T FF 2SR o, 25
B 2.18 193¢ 12 % 50 TOS 2K & #5241 A SLECS e & Bl v, 25
B 2.19 i ' F I8 5 S A Bl oo 26
B 2.20 7 3 ik FLZE IR o 28
B 2.21 RFID { 1B £ T 425 BB oo 28
Bl 2.22 it Bci B E T E AT Bl e, 29
B 2.23 4S8 B A K BRI s 30

Vi



Bl 2.24 % = 4{7:@ !F‘ﬁnéﬁi:}i*‘ﬁméy‘:z%ﬁ | ATAE I Bl e, 30
B8] 2.25 MTNET 2.0 PRFFB] .cvoiiveieie et 32
B] 2.26 MTNET 2.0 PRF32E fﬁ.lfﬁ?] .................................................................... 32
B 2.27 MTNET2.0 B * % Se3 B Bl e, 32
B 2.28 MTNET 2.0 24T E2 3L 7 Bl .ooeiiee e 33
B 2.29 TAIWAN TPNET % L2 S 34
B 2.30 VGM ¥ SR IEAZE] v 35
1231 BR4aT 5 T4 BB 39
B 232 St i R BT R H M IR 39
B] 233 "B AR A HEAR Y 0 BATZE 40
Bl 234 T B4R B AR F FEES A B 40
Bl 2.35 T BLABME 2 B TE Z0HE E5 B e oo 41
Bl 2.36 % H420T 3 WL 2 BRI ARE] s 42
B 2.37 T Hoddiennf i (8 Bd in i BT A AR e, 43
B 2.38 BB B BAE R B AR e 44
B 2.39 i T KPIS B A Bl oo ses e 45
B 240 3 T F B4 B oo 46
Bl 2.41 T Bdlienind B R4 HET £ T ALE s 46
B 242 58P FHES FHABLI B B 47
B 2.43 § 4 S IZpE Y S8 r BHART Bl 48
Bl 2.44 F7 40 & 5 M PRIFHTTS oo 49
B 245 Bl J T T S AR e 50
B 2.46 B HARE % R 10 T B TLARR oo 50
B 247 d B¢ N3 L AN 2 BRI B 54
] 2.48 TRADELENS /48t & (5% % H 97 3% BPRFEB .o 56
B 2.49 TRADELENS T & 35 E BB B Bl .o 56
B 2.50 TRADELENS P ## T & 35 2 BB B Bl-1 oo 57
B 2.51 TRADELENS P ## T & 35 2 BB B B]-2 oo 57

Vil



B 2.52 TRADELENS T % 2 2 58
B 2.53 TRADELENS T #.4&-T £ 38 % 55 Bl e, 59
B] 2.54 TRADELENS API ¥2 UL H-7V Bl cvveeiiiie ettt 60
1 2.55 TRADELENS i@ #IZR % A 5 Bl 60
IR R A A N | Y 61
Bl 257 3F ¥ LB BdBT £ Bl oo e 62
] 2.58 TRADELENS F 3% 22 HE B oo 62
259 7 % ERHE T2 I Bl 63
B 260 Bedhk T RS B oo 64
R B o O 2. 65

] 2.62 TRADELENS % 488" T 5 AL ARR] oo, 66
] 2.63 TRADELENS § % = & T3 & BER] oo 66

Bl 2.64 3% T BABAIZ AL F AR oo 67
Bl 2.65 #4352 81 F F A BEB AT E Bl oo, 68
B 2.66 %0 FORHS B (7% B )R BE22 505 ] oo 68
Bl 2.67 $130i8 T 2 Bk (T £ H 0 B2 TE Bl 69
1 2.68 15 4 B 4 i % AKITRE 5 £ KR B TE Bl 69

F12.69 ] FE(HIE)E % B BF 5L E Bl orosonsensensonsnsnsnsnsnsnsnsnsnne 70
1 2.70 $55 ] FE(BE) £ K BETE Bl 70

Bl 2.71 $430 507 BB 2T E Bl oottt 71
B 2.72 ¥ 5 Js‘,é‘;ﬂg T8 BT BT 2 BBl oo e 72
B 2.73 $° £ RRIRASBHEE F -5 1 R B0 E Bl 72
B 274 $5° EBIRBHEEE-T 5 PR BECE Bl 73
Bl 275 AR T AT BBttt 74
BI2.76 2 = 5 2 B BT 45 BBl s 74
B 2.77 GSBN 35 & 5 B 2] Bl sttt 75
B 2.78 DCSA BABHHEHA Bl ettt ssssesseens 77
B 2.79 DCSA I H]I TEE B oo 77

Vil



# 2.80
R 2.81
R 2.82
7 2.83
@ 3.1
B 3.2
® 3.3
B 4.1
B 4.2
B 4.3
4.4
B 4.5
B 4.6
B 4.7
4.8
4.9

B 5.1 %

® 5.2
® 6.1
® 6.2

® 6.3 K

® 6.4

DCSA /i B JEFZ ™ 3% e 78

BITA £ B BB Bl oo 80

BITA T 2 3 BETT 2 Bleeriiiiieie e 81

BITA & 185 B Bl oo e 81
Nr AR E F R EE T BB 87
@rﬁﬁ%i?%ﬁﬁ@ﬁ%%@ .............................................................. 88
PARER TR S REAPT PR AR S 92
Te BABT HrZ % D SR TI] c 101
HYPERLEDGER FABRIC 2%t 1‘;?} ..................................................................... 103
R3-CORDA ZE HER oo 103
ETHEREUM 2E 1‘#%} ........................................................................................ 104
FTeHAAFSAAZ B 5 L B F]ZE e 106
BOL /1 3 5 L2 FE R oo 111
SMDG 2ZEET 2 NI B] oo 113
T BLABT]H APT 32 oo 115
Fe BLAB Z K BUEE L BBl i e 115
B BABTT A & 20 A B ERRAL 126
2 BAE T BudBiZ BB KT 139
PARE TR S F R T BB TR 150
%ﬁ@ﬁW%%%&wﬂﬁaJ@ﬁ%ﬁﬁﬁ%ﬁ%@ ........................ 153
B 745 38 F BuABT 50T BBl o 162
BEESUE A B ¢ R AR IR E AT BB e, 163



R TS = L O T O ) OO 2
12 BRFTHE B E DA L H e 7
% 1-3 Li.pi B TN 8
202-1 BRI R EREMFEL S NR I e, 27
% 22 % %4&&24}3:}14#%#-% %‘%@ﬁﬂ TEpF R EFIR S ZRE R 36
F23 FMT AR B N BHARIEA S BRI F e 51
% 2-4 TRADELENS T & S 27 30 {5 R i BE & i 55
# 2-5 TRADELENS T & & * $+ % & *7ii W PRIFR B F i, 57
% 2-6 TRADELENS T & APL £ UL % & /i 6 R B % oo, 61
4. 2-7 DCSA % 4] % TRACK AND TRACE EVENTS 3 & 152 e, 79

E3
E3
%
%
E3
E3
E3
E3
E3
E3
F3
F3
F3
F3
3
3
3
3
3
3

2-8 U E FHAATE AT MEF R R E L 82

229 ER 2 REF AR EE F e 83
&1gﬁ?ﬁﬁ¥mﬁ}ﬂﬁ“)%cp FEER B Ze s 89
3-2 84 A BHTFE By s e s F'\ Eineni s £ALALRE B R f{z{ .......... 91
3-3 2N B EEA B LN oo 92
3-4 %' ’}{g‘@ﬁﬂ TERAAE BN R Eﬁ; NI 94
B-1 E A FIF B s 100
4-2 ‘&M@ Bz A A TEHTE BRI E s 102
4-3 3 SRERARBATR B A s 109
44 28 R THREDER - TE o, 112
5-1 fEF B R HAEE FEBP AT TR EF AL 118
5-2 B R AR F TLA TR e 120
5-3 Bl BUB VAR A TB 215 it 121
5-4 B X R B A B ATEIER oo 121
5-5 Beit F B A TTIER F e 122
5-6 AMF EECTEFHAAPHE T2 RBZEZRREE 130
5-7 £ W%l IMOSOLASVGM [ € 4P 2 R F & 132
5-8 & BIFC R HAB5 B £ 0 BB & o 137
59 ARFCRA KB B B FHAADT LFE D e RE R 140

6-1 ¥R E R 17 ¥ e

G BL-F - RHILR o OF BRI ERAEL 144

28
%062 [iREH TR L & SEE-H C BB s o ERB it L E R AL L 144
% 6-3 }“ﬁ"ﬁﬁf’rim 7L A Eh-% = WHLILR o BBt L Z R m A 146
%06-4 PARE R TRALL S BT w FHIRIT  F BA LSRR 147
2065 RUEFRBERFHIE i 158

=~

L06-6 7 I ALHCA K P RS OUE I dh2 B R



FEE

L1 EHEFRMT

RS RRALE R BARY > e R R A R S AH L - T
FUARUEE SIFE Y ITEGARZ XA o pwdBERRPG
ﬁﬁﬁ%irﬁWAwM%Mﬁﬁyp%&lﬁgiﬁﬁﬁgﬁ@ﬁgﬁ
r’%%ﬁﬂr&%ﬁﬁﬁyﬁﬁyrﬁﬁ$ﬁ§@Wﬁﬁﬁyrﬁi%
BA gt A RFERE LY G4 rEEk- % 2 o
EERPR AR Z2THFH %2@?& 378 ﬁi#mi«i\iﬁ FRE
IV BRE 2RI BRGY T > L ASFTE S G RPN Y EAPM I E
@F°ﬁ”’$ﬁ%ﬂ%%ﬁ%ﬁpEﬁ?@ﬁ%i¢ﬂ%ﬁ@@?$$
PR AF oA R ESUB LR K RLER o TR EERA
AR ARE B e B T AR AT -

dOT R A RS B AUB BT 2 RHAARNR T B T 0 )
ﬁ%w*ﬁé%é?ﬂ%ﬁ;% ﬁ@%ﬁﬁéﬁ’*pﬁ% REIER-
BHEFFRERS GEF S22 > Bl A 3 F Z i s RN 42k
AF¥H AP A HEE R 2 FEL S A AREUR RS E D it

N

=1 >
~ ik

J\

=

1.2 MR EHLEHEER

Kt G REE %ﬁ#mm;mﬁﬁ% AFLHE HAEHG
PRI A PR A105 & H 10257 T £ A M H A a2 T 2
g%%lﬁﬁﬁﬁwwﬁiﬁaiﬁ@4413*&:4+ﬁﬁﬁiwﬂ’
PEIE %fﬁgggjg?]}fgrﬁgi @1‘50 'k *@%} 52 @‘ﬁ%}#“?—%—"
53 4 ¥ ﬂwwﬁaﬁi’:?%%ﬂ RRA MR HFRE 0 Aod -

1-1 %755 o



7 rcte i 3t et ¥4 0 Yok e W g e L Yol s
(% L =x~%)H ~ % Fin i o (R 4 i A % 2 47) iV

491 BB ¥ ERTR L

49 12 } @ﬁ%li 494 ;7 B FaE ¥ vV ST

499 H e P EEE SRCEL

50 -k b iE g & 501 & K38 JRIE ¥ \Y FRTREL

514wz i ¥ 510 4y i hy £ SRR

521 F B ¥ \Y; P Fon

522 dpix i@ ¥ \% ERTIE L

523 {iE R E % i 2R

5232 ppiE KPpid X ¥ \Y 23 38

5232 ;4 @ kg £ \% 2 i 2R

52 & o 2+ % 5233 &% fiE KPP E 2 2%

525 -k P:ﬁﬁi&'ﬁgéfq‘; \V; ST

5251 & i ¥ \Y; % i 2%

5259 H & -k - iF i 04 ¥ Vi SRR

526 4z E g et ¥ 2 i 2%

529 H i Egy et ¥ \Y 2 i 2R

5301 # i A B ¥ V B Fc3n

(54 F

53 § x % %%§

5302 4 it FEpRE \V/ ESEN

i

2 3 3K)

54 #1ycz Pip ¥ 541 #1570 ¥ RIS

542 PR ¥ 2330

TR HA A2 D@2 figk o7 o Boebinta bl (753005
AR E 50¥ B NP R @i kAEE 0 R 520 HF2 pE L B e

%iLl%NMLW%#ﬁWMé% AT AT BER
PRI TR FERER R TEE A ;;ﬁi;ggi“];;z]x%ﬁg, N BT
W%@ﬁ‘ﬁ%%%ﬁ&%@ﬁ%ﬁoﬂ&%&é«uF & AR 2
o Sl %th’*"lnu H7 i & L;_{i,,s’i FiAR s fru ’*i‘“f%%ﬁ(#”)@ﬁ%l
ZRRE R E %#mmﬁ T T R g &

FRAFLE NG P A%
T A (AR~ JIE R AR M B R ¥ IR A & TR R AR
@ﬁ'Eiﬁﬁ&%%iffwm

(
-~
‘i:

hiaad



BB Eg i mAE ¥ E
i A 5 BT 80
X ﬁyﬁ Quotation, B0, Inwoice, Packing,.., *EHEH!’&
rmlu-r Eanu%

Shipper o O iil- Buyer
polp =
1 ET‘ End Liser
i
= @ ‘ Fort to Port > \ li
"\ 3 l I
F-::-rwarder carrler | Mk E ,A'
| L&
E WDC‘E ==F)
4
pri8 H Il !Fh
A i v
":ffarg-ﬂerrr-nal

Contalner Yard

FHRXR D TR TR

Bl L1 BR800 (7 %

TR AEHELDTCES o mH A M TS T LR EIT MG
Ltk it PARAT P Y R E R BB M S E o 4o
T M ERPATIM I E  QENBUE R 2 A RBIBST 0 UE S G
B FAL Sdo Mg FE- § v (CPT) 4xig § - § v (MTNet)2 4 4%
%L S(TPNet)E » # p » 23 H T ¥ % o

-‘;;7»‘]‘,! ]E‘:F'?G]?]\PF:R‘/” \'\?l—“ %;}7’/” “_,‘)‘ﬁ%ﬁ4iﬁ%‘i ’?‘;ﬁaﬂg
deT

L oFum A A B g R MP (B de B 3T
SRR N L NS ANt R U R
Fos 3 Bl sz fF i 4 s & F 2 # 2 $ (Electronic Data Interchange,
EDD) % » 32> Fainesg p oo

2. X BRIV AL YRR R AN B2 FERERY E X
HirEimap 2 & b2 Hi-4oB 1.1 9757 o PArcitp 81 £4=9
S RAM R kM RO AR E A ML

© i 100%TF > {3 O ERHFTEIAANTZLTFEF T
MFHE2 A > T 201042 F M ETHE- T v 0 XML i



3. R4 ooz (Pick up) ¥ i% i (Delivery) » # V¥ igd j41F/% i/
PR AR 3¢ g~ 2 RA S £ ﬁmﬁﬁﬁ’iﬁﬁ%ﬁﬁ
FWEGE HiFe AP FRFARAAR(CRE ~ %) >~ Ko
AR (T) 0 E AR Y e e BTN e 1 efT 2 JRAE 0 1Y
2GR R R AR T BARSN B RAR o

4 FTEN RSP AL 2Z LAY ERYHP B CRGF B
0TI AEE S AL F LN R HIRSA AR XA A
KT VED RHAET T RTE VRGOS BT HFN LY
S ESE - A S

1.3 MESTEARKEITMFIRE

APEEPNFE IR P S TALIE > 4B 1.2 47 0 WP AT
1 % ped & FORITHRS
(1) W FP HEE IR A R R B i i i B AR
Q) Bfeg W HTERG FHAAPM T AT LAY 2 p FEEIT
=+ 5\,
EEAR PG TEE R B AMPUNZ R AL
(1) B Rp A E P IREE 7R 2 min i
LA FRERTEAARE m2 2 B AR REE PR
ﬂ%ﬁ@ﬁﬁ%ﬁ@ﬁﬁ°
(2) & 45 24 B 1RE (7 iAo it 2 iR E F R
Ho AR 18 B T i AR & B frmﬂ$$@%iw@¢
ik Anhd A %2 B2G 2 B2B (e indz > By H #7id % it oA
B PR TR BRI - HBERK G HAR ) IR
gL AR WELERALL -
(3) #7754 B p & dy (7 % F ~ % M4BT T AL
BEEFSHE A IRy FTHEFRHE FHALE
BABB TG T2 PRALE 4 R e o



3. FEA REUEF B~ BB 2 BB H ek
(1) Seff b & B ol i 2 R LA B 2 ¥ praFt B R
SRk g T Ao A S PR RSB IR AR R
Ehy TER* i it & F B dad ez 0 s dade 3 -
(2 Al E AR TR - FG LR BiE
o BRI B R B AR Y o A R
M BAENEAERTL I BRPFEIT 223K -

((E)Eﬁfﬁﬁfﬂﬁiﬁéé%g)\lziﬂﬁﬁﬁﬁiz,éﬁ%%lﬂﬁ)

. BTG Bl AT B AR P E S MR E 1 SR IR = SRS Ak 11
ZERAEEEEN DR -

2. REERERERIMEENAED - HEHFFEFIE
BEMBAERDERCHARNSIEZESE -

(O zEaEERrERERERRRGZRARARE )

1. EBBERNBESEERHFREZFMRE -

2. SWMEBEEERERFRAZBNMEZREREATK -
3. EXEK - BT - SiaE

4. }:T:Eﬂi‘.l S B EH FREABRRERINEE ZReE

(—) XRKElEE

1. BEEAMUESIFIEERERERERIN 2RI ERREE -

2. BRENMEXNEERBEAFENFSEBE 7ATEAEEAN
(ZVE&Tradelens, GSBN, DCSA) -

Bl 1.2 =347 P i A2H

1.4 MRFERETS R
1. Ly TR ’,‘#»

LS AT FIRE LI FED > A g i [y ﬁw‘
BReHE FEARALE FRTRAE EIESFT
YoBl 1.3 #0510 P e



e B RES X

I
(—) XRAEREY (D) R AR (Z) BREZERE

1 BEENMESPRELER | BERMNEESIEER SEMEREHH
& R Bl 12 1l 2 3RO ER Eg R B 38 ERZFHARE RERE
I I !
EREEDUREREY ~ BEXEK - BEXEMWMEIEER 2

2. AR B EA E IR AR *
T Y ASEBESD AHEEE E ﬁﬁ%m&ﬁﬁ%ZER&ﬁ?

(ﬁadgg;s GSBN, DCSA)
#EE‘J%%’:EE%‘WE%
B AERBER T 2 (FREE R (R ESRERE)
1

+
R R B AR B S8 R S A\ R SR B i 2 RS R A
(1) fnBBEESH FRER BRI 2 RISEIES DR
(2) HEEEE BFﬁEﬂEL’fEEﬁE#%EE}@E@BE%%IEZE%

ml:lulﬂl Li E:%
Bl 13 g 22 R

(1) 2 stz @ AP FAE RPN GRS AR
WHMALHRLZ B E TR T ETRPMAMALERL >
B EBN P R T A Bl R SRR e B
B Z M ERT S ARBEIHE 2N FEEFFN s
TradeLens ~ GSBN ~ DCSA % BiTA % -

(2 FEr#E AP EREMEIFI RN BB E A u Y P
L2 mEVEIE o AP RB L2 EFE 3H o

B) B ferkizd | SHERP Bt B R BART ERITE FE RS
AW APEFZEFRTHS i’iﬁﬁﬁiﬁmﬁ@if
GAFENRERE CFTRISEY S EmiEa 0 UE AP
%Wéﬁﬁﬂﬁﬁ%iﬁﬁ%’%ﬂméhwmbiﬂ\Lhﬁ&
10 BE L A ER hT A FMS R IR A
TEH2 AT

(4) BT A2 0 A B BT g m% B A kB R
FHEFERRETEE AR T R d v EFPL I EMA
ﬁﬁ“@ﬁﬁgiﬁﬁﬁ@%%’Hﬁmﬁﬁéﬁﬁ%%o

NG



2. xE‘.rr-)ﬁE’F - 7@_

AR LN BB AR 14 o

‘ [ ) IR
FAFESN BERBAE | pum@am 4 =
mmtEEﬁLNﬂmﬁﬁﬁR gmﬁﬁﬁﬁ\h\ it

EREEeE | | ANCERE it
i RYMERE |

RBEK || smmpsmmpant |

BR85S

‘munEeE | | sEEsx | [ MTNet20,
e ng | sEmsEas P TPNet, CPT
REREEGE | | 2wk | | suatre

RERESH wmEsR mBZRE

fin 78 B HHE
1S A E R
8 1% 1l 2 SR RE
BB -

EEE

HAREPS wuEnE: | sEiez | B RE R EFIE
gicm b ER R . EEEEE S ﬁg SRR
EiReE (LRE RG> zama e W ERENE
ssmRkE || 9Tt RER - 2R -

§]14 /EZI‘” #-— ot %ig]

R T EEINARG C HAR G G E R BB 2B e
B AR LA ST 0 S FR R B g i 2 R AR Y T
20 BAEA LY AT HF L RS 2 BRI HE R
FEE RS I T T AL AT R TR A R R R
WAL B v 0 ¢ dE Ak ARSI E T W A
Rk qad A 2 ARSI SR EAp M A £ LT Bk
PERIE 2 23R o

AP F 2 bR HE RHE TP 2 MR AR 1249770 ¢
K ORE ARG BN T AL E PR R
CERCFRIGFEEF CSERARL LA GELH o B A
VEPLAREFERARE W PIRERTELF Lo

212 32 g A L H

A nlla o Fhe IR EE || R
2 i REUE B FCRS M Birw s pdle |V v
J’(){‘T ’
'y BaSiL Rom TR aMEne | V|V
[hadt
By k= W F s M TRy v v
g THREF AT LR | A Fin | mE g Vv v
| CEAAFARETERE | f IR smie | v | v




4 AR D P B g S Y v
EBE(on) S Bowlggm v v
B AE(R)D ST LA Nk Vv Vv
#* i Hapag Lloyd % &~ = @ FPLR R N \% \%

i# §# CMA/ICGM 4 #» = 7 EREL ) 4, e g vV

418

o PR pR ik BrEAE A Vv
B (%) 2 P il ER £ \
BRI HRECR) S P RiEs I L \% \%
RGBSR bR () 2 P i 8 L HREEE V| v

;r,jéa&g%_#—g );ﬁ#ﬁ 2L \Y
EiERES ) 4 Ealpgn v \4

T FEEPH A ¥ L NEE Y
s - O W S A% ¥ 3 \% \%
Fa £ % IBM 2 7 FaE th \4 \4
i My e FE RO E N \Y \Y
847 R R 5E 5 TE \Y \Y

i FEP TR g \Y
g% R gh M3 \Y

APRTERREFSUP FREN S IF 3F R RAUEH

PR WA B RA(TEF Lo~ ARG

4o 1-3 2751 o

213 P 7

o ERBEF KRN R

= =K — =5
EXERE(=EZR)
HR EHENE CF JE TR B
y 1 WAKARHEZBRRIAENS 1) S 5 A
FoHERR o) AR REEREEARKRIEZRAARE (2) LM% EH %
(E¥EFERE) R gz tmihiae DAHER/ R MBEFRE
3. BHEMSEE REHEEZ FmR XA ARE
4. FHNARFABRMOTRPBRE R m&mgﬁﬁ
1. RASMMELEEACRBEMART SRS [6)5ETFEREL
RS T ¥z N 7% $13E 1F % K (Tradelens, DCSA, GSBN, DEELLE
e BiTA) 8 1 3E
HIRGE) |, g fMERA T IAC R R |00 5 1t 5
s BHARTEERAEIAEAnAmpng [[DFREEXE
50 9148 69 T i FEge 91 o % 11)$efn 3 34 40 X 5
. | REmERRAIARma R T AS |[DANRRES
FEHERR D gk EEREFEA RS HMZ T e e
(€= X-5:& %] w1 $ 5 B -ﬁf@iﬁa\iﬁdﬂ AT L §
3. RAAGHPIREERMAEETmRA [FAAMBEEER -
XY T 2 E 2




1.5 G ERR - e

1. 34 4%
1) =+ R I3 Ehyirfz v 4R T E AR ~ Feim i e
T Bl AR B -L’;%- GIg T o2 Ak > LR BERCR] L AR
Bz g BLo & d AEEITE G o ji,{ﬁ'm"gimm‘/z<m7)fﬁfﬁgpﬁc
HMOag B o kT e
(2) AWAEAPM A ¥ 2 SRS R * Bl it 8 R Hda 2 v
s 5 -
(3) # 1 b B HARH S B AR o A RTCARS P 2 M A
FPA e BRI ER e
2. TpHpATE &
(1) &2 AR TS LA REE BRI FAAAEF L
oo

(2) EARBE AL Fhcimit R
Eoup 2 R M2 ARy @i 24 .

1



10



BT NREEERIRR[EES

AV FAR I PRI E At B REAE S A A i £
f%’ﬂf’%‘f‘“ﬁﬁlﬂ“\"ﬂlsﬁr” FRE21L& 5 BN R Sul i il
BUBIRP B KN AE 22 AR hEUEINM R A i R
FEI23ERFERP BB E F R R T BRI IR 2 B R ARR
24w Ry AT LR G FHAAPM T AT L BBP N F 2 FTE o

2.1 BRSNS R ME S ESE < M ARBPIEE ER R

AE S w ARAR B TR IR R E R DB R AR R
Hho PEEAMETES PR FNFEATE RO TR o

2.1.1 EfEERIEERE

FARE rxMaams 52 He s daph 2 BeaA  dofl 21 F
2.1 5777 o P 4T L

1L AZRIB e el r BeaEE* AL S hinfips g ~ 3
S D Sl ST - Y

2. #3410 Iv F/AET F OV S K8 & ¥ (Forwarder) ~ £ 7
¥ (Warehouse) » & #_p ¢ » 4f 3743 » B~ 17 238 ¥ (Shipping Order)
PR B S AP O RSP % T E EIR
( Equipment Interchange Receipt) » - i {7 4p B 7 * jk 4ok &3 (R0 41
FEE o

3. HF 11 BELPEEELN Rt E - B Mg okPEEEH R
E“iﬁ%q‘n AR ZEFEMAE A AR EEN RS
*eih iE ﬂiﬁy%ﬁ%’igﬁwmﬁo

4. H3 12 M TERFEBMUAMARR L - FH A LELE
Shipping order ~ 3 & 5.2 S/O Number~ 35 B ¥ ~ 7 ¥ % £ Invoice >
7 b H Packing list ~ '& # P Certificate of insurance ~ 4§ < © o

11



al 35 3 a8

S. HZ 13~14 FiLf 4 %jﬁﬁﬁé?é AR B SPRLE-& R F £
H Master Bill of Lading ~ ;#:i&8¥ Seaway Bill ; K8 £ H
House Bill of Lading(HBL) 2« Forwarder's Cargo Receipt (FCR) °

6. #HF 1520 SEW v B AT P e Ea
@swmrﬁﬁﬁkw%ﬁ@rmﬁﬁw%o

5B -

7. #HF20220 F b pApdaarT ok AL R RIPIEE AT A
FHRH —-ﬂk » & ¥ vl *"ﬂn_,r‘;q B R JiE 1% ‘,’i #3] #& H (D/O) -
8. # 3k 23~25 1 & [k i & H (D/O)2 House Bill of Lading 5] /%

E D PR A K @@ X BRp FATE S REEE R
BB AR TSRS iﬁ%@ﬁﬁﬁﬁﬁﬁ? F“q"-
0. HF 26 Ev FRAFHFIpLAKALAILE £ 2d KPBEE
ARBfS ) BERENEFTER A o
& - 1 ERRAE - BB FEHM —
B g fRIBAE] 2 ;—qggﬁ B o f=b ﬁﬂg
3
RIS 3 BRIED 2 A mins
{RIRE(CIF / \ = f2(FOB
1R 5% . - 1BLES
t &
) 15 EHEMER )
T — 7
HOE B 5 AT gLAT) e EOE
23 #17/MRE(D/O)
A A B 10 ?%ﬁﬁ?‘ﬁmﬁ P A A A A
N 22 A SR @*’? 2
B Eiﬁ S 18 B o |2
17 % i LES _ il # |, H
a [ ]L]e 5 /i ;= %® L
s | | WIT/EMEE | 7 = WOT/AERE 2l | =
2 s |5 Teﬂ 11 g ME |2 s 0 | e :
BlE|&|s * 2 15| # e gj fit
= . ] BIEAT 5 p 5 =
& " g = R ;E E | g
Bd b # ?E ;¥(
s B /\ 2
Mg | BEiE R || PBE A
S » 5 BB ERR Y1
B /IRERTT N AARERTT

18 FERIE
FA kR A E AR
B 2.1 &0 jx 4% [

2.1.2 (HAESESE B RAERARAZ SRR

ﬂﬂl

Bl 22 muBr 57 oz ERsad iy EEd Byae it &



HERgE v

~

i
mEEH - e FE ﬁf%iﬂgwﬁ"%ﬁi”iﬁiﬁv%‘ﬁ%
AL

LA = £

b B % FTZNet 2 B x5 Mg § E—ﬁmWﬁliwwﬁA“Wﬁ~@
B g RAiE- P T EM WA - REE T B4

BOMEHEER R RORT Eccs
Integration and % _‘& | 7 ol
Colabera ! i
ol o iﬂﬁvﬁ
-, Maker
Warehouse;(:/ FTZNet 1B ;& D

SR g}z)
Rl
@ PO 54 O 5 4 5 ..
/Exporter
Forwarder BRH
TradeVan MTNet ;‘ ‘: ] =
— lzadl I &

Trucking

Yrem® ; >, > = | ‘""-’..
PORT [V sV} ‘ LA N nence
f i &) 185185
srrptmmss TR S
Authority
TR kR AP F AR

Bl 2.2 mjpve ad w2 4k ik kdat i F

2.2 BIAIMEERE AP R ER B LI R E A R

i%iﬁ%ﬁ%ﬁ@i@ﬁ%%’éﬁ*&&ﬂimi Ll T
f”?}{l\‘%g‘fﬁﬂ %ufw’k;@‘gﬂiiﬁtf"j‘l—iﬂlﬁv%ﬁ ’%’,%1‘- LR i d

FEEAA S e p R A o

2.2.1 fHrEHE

B 23 5 8Riak kg ER Bl 24 5 fHTEF KA keI 4 > 4
W § g B S Rainfgngorit s FEhE 0 U2 LEBFRR
MART R R E A o e el ek R B AR o g
FPFHC FEEBFIEUF AT ROV PHLFE P AR
mwsawm?ﬁé{.@ FEPEFR)TEL A -ﬂﬂﬂwﬁﬁ—
WP 4RI AR I AT BB RER F AR E T ARIFRIF R L pF
FHRPELAS RN B HH R T AR Aok F E L
R PR E PR R G R L kT o [ B s

13



e EAEATE P QACFEF LR P ERIE L ILITE  fRiF
LARMEETS -
Vision of the future Supply Chain

Consumers Channels Distribution Planning & production Procurement
End-to-End SCP
Qh Qh q‘ mobile visibility Qh Qh
| Interconnected system network |
&2 DENAND INVENTORY %@
SENSING OPTIMIZATION ' ADVANCED
& DYNAMIC STOCK lEl £ SCENARIO Damens Raw materials
REPLENISHMENT PLANNING El forecast
Own & 31 : DEMAND CON-
. party POS @ 1 Wareh o= &y | soLibaTioN
n T e L Suppliers tier 2&3
Flagshi AE ((¢q) REAL-TIME Pt '. Al - SUPPORTED
i 3 atocaa P % <~ Trans- A’ TRACKING PURCHASING
“ portation [ ] AUTOMATED
Trans. l‘ CAPACITY
. R, LEVELING
R E\ﬂ __ Distribution P Capacity -
Consumers < center il [ad Supplier tier 1
[N <
NETWORK AND W=~ AUTOMATIC
iy REPLENISHMENT
~——| AUTOMATED
OPTIMIZATION | AT N\ OF SUPPLIES
) SUPPLY CHAIN PLANNING 4.0 USE CASES =— | SCHEDULING
F#4 % & : ETH ZURICH (2016)
¥ S A
B 2.3 ER4EA KFE B
Joint study result — Future platforms in forwarding
. ————— Supply management Demand management ———— |
Carriers and Leaacy LSPs Shipper/
services! ' gacy : Consignee
o [EH Legacy solutions
?.;, % Offering services | Supply chain optimization and visibility tools (forwarder intemal e-operations) 1 Own sourcing
~i @ onown webpage | Partial automation of the legacy value chain | web-page
i Hcarrier [ 4 [0 YO 5a | Virtual forwarders |l Tender |
; distribution exchange > Sel  platforms |
: | door-to-dool : i
| systems broker plalforrns 5 me:::ms e ' :
£ | > Distribuonof > Salesofsingle | s automated sourcing/ bestprice > PTovide a !
B i sailing components H and instant quotes 1 service for H
= i schedules, > Negatiate own . shippers i
= ‘ mm::d rate  cariers and Eﬂ Instant quote service providers :» prgide '
= f services i transparencyon |
| > Bundled _and > Salesof FWD | 1= rn?mgo::v?;;n:wdual carriers E competing offers |
i standardized i packages g X H :
| access to carriers 1 > Combine quotes to door-to-door : i
| | packages ; |

'E‘f}i %k : ETH !ZURICH (2016)
Bl 2.4 438 i% A dkentie e T 4 e

222 EHOmM RS EETHERS

PRARRMENTF 2 YR EFEGH T RS FE
Q{J‘/‘E’%éﬁﬁﬁ%ﬁ TR RIEE W p R it ARFE
1. k& < F 738 OCR(Optical Character Recognition)

4L

P fEFSE* pINEERNF I (Enterprise Content
7@ % % (Business Process

Management, ECM) » & & ¥ /i 42 ¢
Management, BPM) » & & ¥ p 3% F RAR ¢ = & 5 (Enterprise
Resource Planning ; ERP) s $uenff & > #-2 B M2 TR FH + @



FEAI(FHEZ RS ‘a@a] THREmBrEmE)n { FEARZ K3
fhE R Y LB OCREF P 2 i - 7 ~ B 7 (Ao f 1H 5058
b ;'.ffﬁn’gjfuf%f)f?ﬁ?kaf‘%’ﬁi“@ F2 2 3k B - Y FARE B

313?] MR R 2B IT kSR D A S b R i RIS .
2. Az B 4 (Robotic Process Automation, RPA)

¥ =

RPA i - BATEop & gkl > £ F P o L8754 APL4p
Jp B MR M LA ERE D R AR NIT R B EARRK T
AT RBAF TR CHBFR EFFRGE 8 F ) 0 T B

GRE S A 4 g A Ul e pE RO BT Rt A AR AR B R
RiFEE S EFE T REFEYEF R gRhE 0 FEFR AR
B LA 4g4ﬁ4~%@%¥iﬁﬂ’”$@¥ﬁ*ﬁéi
lo FA kitpe & RFID & & ) 3RF AR 4] ¢ 2 4 5 (Enterprise
Resource Planning » ERP)® B > B { ¥ i+ it > o prom ¢ 4 0 § ¥ 38
vl o2 B £ EA A EAP 4oR 2.5~8] 2.7 91T o

HOEK : ERRPARIEHE S M SH T -
ER T 1B 2P0 /51 Fa 0 ) DR AR FED 40

FRP et g
TR W 8

@@@@@()OOO.

fMus  A#L WRDB # Xt i/ 5/ 5

IREN R 'f YRE iXEmail A

FH KR B E R %bgeigwiﬁ%(zol9)
B 2.2 RPA £ %) *F k3% TR B

15



RPAIEHR A ERAREEEE

”,M"-'v\e—mall [ 8 (excel \H/e mall
* AR/APXLIE/

»:J'T.h ¥R

PDF) - %<Bh#i A FIERP 5
HIOCRM.HRPAI ]

40 15

* HMTTEFIOCREH)
AR i

RPA{F3#15 &

o At A AEY :
|

FH KR BE RIS § 355 % 5297(2019)
W26 RP FEFRT & FR

RPA,ﬁE#EzE)\EﬁiRFIDB’JEA *Im’f%ﬂﬁﬁﬂ]/A#&fﬁiﬂB’Jtﬁﬁ

RHRTRE

3. i5BRFID
HAAOAR B 26 Bt

LAY

FH kR LRI E gagmgﬁw(zow)
B 2.7 RPA ~ RFID % # ~ ERP % 3L & [

BREFEL) 0 I

pa
ﬂﬂﬁ?%@ﬁiﬁ%¢“@‘$&f
3 213

5\«
=
A —a
m‘%\‘
“’ét

16



SAA £ T HrEEE

SANIEROE W -
WP EWREA

T KR 3EECR(2019)
Bl 2.8 FE I RMFHER

223 MR R TEEXES

Pk KIPFEELp LB OFEIARRE O BER IR
R o g s dag FUALSING , g ABE RS S EEPE LGB
B BRI SRR C AIFTE EE YR

=
ARl T E 2 3 G 07 YR 2.9 17 0 A BEP 40T i

[
Digitize
Customer o
Experience el
@)

New Business
Models

External Focus

Partial
Digitization (6 %

Digitize
@ Operations
Internal Focus
Business
as usual @ % polnts
) % points

7 k& : KATHRIN GRASER (2017)

W29 RPpFERF AP IREF P P F LD P RE

1. % % PR RE S B it

Pins RPEEEFREFI AR T LR EL R IR
RS Y TR RO RERBPHTREE) R T ELEPNE

17



i

-~

SR A o TR R BN M B S F R
Faat o N EEeH LR e PR ©
IERAE R B T TR R B A AP M E S
AL AR T L B o

Mg TG E 2 iE
- - TS
lji/_‘

b

2. ﬁ"l%ﬁ'% ¥ 5““?‘ o5t

3'J'§F3£ﬁ?f%ﬁﬁ§f;ﬁ pInip:4 ’k#ﬁ'& 1;'3_,!»_ 2.3 ﬁ@}i% ?IF-'/’T';%& , 3
SRR B o AL RS *m?iiﬁﬁ’?méﬁéw

, v
%
N

S FIEET S T VETIER ENvE R SN IE PR

_F"f‘{,:é:f’“rs «}igéc}aﬁ”"‘v u%mégP‘r, g‘—@gpgﬁé%,
AR EREE KAL) S TR A “ﬁ{r‘?‘%ﬁ»%‘ W FiEZR o

3. T inApdci

R LFAT A RESECRBAS S LR LR AN T
iiﬁaﬁ@ﬁﬁﬁli%%ﬁﬁiﬁﬁiﬂ SR BRI RS
& %fﬁ’j"of’{i‘\?@'ﬁl-i ’E‘I@ﬁéﬁ‘l'r&‘f: POIAEEIS B AT R Yo ptth s
[ R i BHRE BB ER LT AR e
FE RPN X)) RARE LA R S IS IR
PIE_E 5 4 on 2 AP E B @] S o

224 AEEEEE

PREEEEF 2 iR R e I AREHO ARk 0 2 b
FARERE AL BEAMT T ASKE VMR I R L
EAR SR A G RRAE P S EFRER > - HEEp BT D fReD
FEMH R UL pdt L1 GUBBEFBERT 2en2 N7, 2 5
FAAE) VEFEHREESIREROREZ - > { P EHEFHFEFED
HAAL R o PR RFAAEREZ AR A BB R
FRI g R S RFHEN - LEPEREF

1 pHiE }\ﬁvl Heim i

BRI ERE N BEEEF R TH REEPN RTE R
i

q’-
SRR M T P B2 TR RN A AR



En P EM A TSP EEETR O NRERE BRI E A T

FRAE)Er T4 FBRET LR
W E AR AT R R AL R ERE 2
%%ﬁﬁ’aW&ﬁﬁ#%Mkﬁ 1% ApM R A SR o I EA
W2 P PR ID R~ Tk o mmiap b T E TR e =
24 @) 2.10 9755 o

Authority access
platform

> o o L)

dictionary (Art. 7a) =3 Ld e N
exchange ecosystem

® CLOUD services e
® in-house services e

Unique ID

FE %R © Mario Sattler (2019)
B 2.10 p pEiE:x §1$E;}7§,\: 3 qL /mﬁi@(ﬁff)

PR RrBp A EEl R ARMWEEIREPN 55 0 3 Whopt
FiEpgdd > AR NEHE L p BBl B a

A

¥]
iz & b (Global Positioning System;GPS)£2 7 4 BN R % & (s
FPE) p Rl j:"%l R s G Al SR W8 4p
MEEFA B jp@ s ag B x 2ph a2
RAFEN S g A4 FaEEh g2 e p B EpN den X
CEL A RADD, e LY ek 2R S A A L

et

Technology roadmap autonomous driving

Stage 3 s Stage 5
Conditional o e 2 Full Automation
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E
=o'
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Standard 4-Risk Management

The use of automated systems for risk

RGN AR T 4
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m 1t: Automation 2n4: Information Sharing 3rd: Intelligent
Technology +  Robotics

+* Unmanned
transport facility

Block Chain (Real- Al (operation
time logistics automation)
information sharing, * Big Data (Caturing
security) and Analyzing)

* 5@G, Smart Device * loT(Captuing
(Communication) information

* loT (Capturing between devices)
information between
devices)

* Support decision- = TobeAl

making optimization

+ loT (Device
Control)

Improve

productivity
Reduce Cost
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Yard crane management Yard vehicle management Yard space management

(Equipment selection)

Strategical level (Equipment selection) [ — — Storage strategy planning
- ‘ Fleet sizing decision |
e = Traffic congestion r
Planning level | Yard crane deployment £ g ) : Storage space allocation
Yard crane dispatching ~<——>f Vehicle dispatching ‘H—" Location assignment }

L Re-marshalli
| Re-marshalling
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Digitalization Areas Digital Technologies-Solutions

Ship Operations-Autonomous Functions loT, analytics, Al, 5G
Technical and nautical operations
Various levels of Autonomy for Ship Operations:
Navigation, Berthing, Collision Avoidance

Shipping Commercial and Business loT, analytics, Al

Management Operations Asset optimization, fleet planning, service planning

Trade and Logistics Functions loT, analytics, blockchain

Digital Platforms Cargo monitoring, Paperless Trade, Supply Chains
Synchronization

Internet of Ships Platforms & Analytics, Al

Internet of Sea Services Platforms Smart Cargo Booking

Open Data Hub for shipping companies, shipbuilders,
equipment manufacturers, IT companies, weather
information companies, and digital solution providers.
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e-Navigation testbed in Russia: Infrastructure of Sea segment

Sea segment of the testbed

VTS - vessel traffic service
AlS - automatic identification system
DGPS - differential global positioning system

Gulf of Finland

ECDIS - electronic chart display and information

system

USV - unmanned surface vehicles
nr==
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Number of Time Identified as Top Three Key Benefit

Key Benefits of DLT
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Figure 1: Periodic table of DLT projects split by grouping and across various
categories. also highlighting the state of development and underlying
technology

F 4L %k : Deepesh Patel - Emmanelle Ganne(2019)
B] 234 HH4a0 4 A

40



233 EHOmEREXREHEEHRD)
BT RN TR R AR RER S S 5 AR ARG
%%}%:Qif‘f%}’\‘%g,\?“%]ﬂ’l%‘ ,E\} \?, % i»l%lb’%—gq‘f#%}?’

;l:

S > AR 2R RSB R B4
E e ﬁﬁ“ﬁ%ﬁﬂﬂwL+w1«Wﬁ’%§¢ﬂxxﬂm’ﬂ“éﬁw
S PEDPL B £ B ERAEITIER L H e 2 R 500

T E AP H 3

4R 2.35 #7o7 e

HLF HLF
Q werrade O
B Supply
Chain
Finance
QRM COR COR Initiatives

K avN Infosys
komgo MarcoPolo M Finacle

Figure 4: Projects by Product: Open Account

F L Xk : Deepesh Patel - Emmanelle Ganne(2019)
Bl 2.35 T HAAME 5 L fohE 20t A 5

234 AEEEEE

1 B H § et g B

PR T
ﬁﬁ%ﬁi%gp~«’5 § e

P N WD S (BT
v l‘i'l—*fﬁﬁiaﬁf S
Pt 2 B en i 418 3 21 4p

i@’%]i gy £ 0 2 GPS

RREEE ~ pEIAR)TRT 0 0%

z

3
B

MR AR LT T

41

'a

#

ME P
-

GPS %)ehit & » 7 gk

-— o

=%

X

et

FiE P e
2,
P‘

g
=N
e
g_i
2
f

¥ E g jTigE
R F s Rk ) et

%
//4 % 47' %
*iiw 7

FEILE TR do ] 2.36 ST e

2o ki
Fl‘ IRERE .

AR
TSR R

’ =



BmsiR Fimen

ur) s

=
i
B MMGPSHE W R
[ WMGPSHE @
TR HRARNNETREE i B E R R WRSHRETDREE

(= 3 3 m m | mE | m
‘ ENSENE f REEYEMeN ‘ =E b ol " LW

£
BE @ 887518 5] W BREAHEMER RAEERNE WrERNE

W = b = RS =» 3

TR KR Y WP B RS € (2019)
B 2.36 % 48T @?Jﬁi 78 I AR R

124 SSMEEN

2. fro it F kg F A g
ﬁ%ﬂléw,é E NS R 1 E AR NE L R I

l—)‘i P\ /akﬁﬁaj 3V J ~ /é 7 'FE]’}EI /F /ii#‘ﬂlﬂﬁgé‘. PRF% » f;g;:,g_vu =4
JAGELL D FEM P FRE S pFEFEFRG ALY <o
Frd

—'\

i)
axf
ot

Ky

PRI IR RS F b A G P AR T

iJ%if%%ﬁt%%“’Tiwﬁmwﬁgew%w’ﬂw
#ﬁﬂﬁ%ﬁ°ﬂ¥%ﬁ@ﬁﬁ’%@iﬁ*ﬂiéﬁi&:ﬁ$%ﬁ
%Wgwpkﬁ@ﬁmefMJ’s%n IR SR AN LR

FER/E L B ﬁws’é‘uéxgﬁﬁﬂ‘wﬁ%
J ¥~ R T j‘;i;’;ili? AT 4h o MILTIE NG T Rie®
i%’%ﬁ% fiﬁﬁ#ﬁ B W Y e Ap B E gL
AL AFPALTT %§ﬁ31&iﬁé‘ﬁ%“§&§ﬁﬁiﬁmi
ﬁ—@%%w% R F SE 2 DT -

P T R RS R 0
LR AECE T - B B KIS ko Sk
4o 2.37 #1o7 o

42



’ - g B> mE ._i -
m 1iE i W mwmx 2 { REAEE H nE 8
A w e AR = ©
£ {EIREE {EIREE BE WHEA
BEERREEEETE

AR — il _
-

FAL KRR P RS R £ € (2019)
Bl 2.37 Feddhchp g (v 8 54 niE BT 4 AR

P 2 3Re B 1P R AR TE 7 M (TR kR (T b
4o £ ® A B A T HLgaE (7P A 1% % (Proof of Concept, PoC) > = % 5%
v P fakiRE s FARE FPIBY S e 3§ NhavaSheva ik e
RT3 Q2B B AMGREIAMTE 2B ) pfi
Bk P RS T R X 2RE R & # (Authorized Economic Operator,
AEO)2 ¥ 4 [t 2 M PFAZ A IgH7ET 12 A4 $0 @27 §
B MR 0 R AR Y B RE BT Y X ik By
b TRk T T I R B S R SR B (7 B %R

BRI TSR T b RARINA R - B ATAIR B ot X
Ak BT REFEA P ETREFLD AP PEP L RPEFE
PE 0 AEREEE B foARY AHES SIS PR T B
HEE P2 FRRFTAEP > TR S A ogg el o B0 HEe
aé’mi o A R eia EEAL Y R 0 e R f R

DU A E R A o BN R ARk S RN e b R
FEmprEEEEN SRR EfeE g b TR IR Bk
R SUNLEEIRAY F E N A O R SRR LR R T SRR S
[ 432 BT, 4238 s

-

43



(@

HERRR
AR .. T ) mE
wx T = e @
HRERLE
@i = Y] 1 ney
R o AR e
@2

A

(1IN
e e— ﬁ l ) @

WMSEB i 52 mEEFEE HEEWE

FH KR ¢ BRI £ §(2019)
B 2.38 B8 & R4an kA2 E

2. B FoAL88089)

MirF 2 g REZr 2 A MR 7RI LT R EBR
THAFEP T (AT FAE)TE S p 3 BRE - IPF - F74cs
PR SBAT AR SUR  HER - ATd - F W2 12 GS1 2
CAT Telecom 2 #) ~  fIB 2L R T+ A% (T4 > Gt R FRE
P F R FAREBEAREIE R SIRT AR E?IQ%J.L% ¥
PRAARTE > P BT LA AREr FRATF AET RPN FRR
BRI OMTIABBEIMBTE - T

M- f Y S AEEAS > LM

PERTA

,‘ﬁj\

ﬁﬁﬂﬁiiﬁwiﬁ%$

P
PR SERRE e G LR ET P ERREE . M
BRFRAFEP 14> T4t 22 2 B2 RAEE R o 0t fIpF
ZRFAFERBOE - RIGE Lk b NEFRT AP -

M%a%x%ﬁ&a\éég%‘%aggam@
IEEE S PN
’%ﬁ‘éiﬁﬁ‘ﬂvéﬁ”?mﬁi L%

&

44



2.3.6 BORKSESE
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Freight bill Accuracy
Financial Overall Cost for the Information flow of a unit of cargo from the first to
the last nodal point

Average cost for detention/demurrage

Ship Turnaround time

Road vehicle turnaround time

Time spent by cargo awaiting commercial viability

Time for goods to be cleared

Time spent by cargo awaiting departure of next mode of transport (road
orrail)

Operational

Overall time of cargo in port

Ship’s capacity utilization

Hinterland transportation modes’ capacity utilization

Security in information sharing

Degree of Flexibility in using information technology
Information ["Access speed to information
Accuracy of information regarding status of shipment

Provision of on-time updates of cargo information

Time I'Lqull'Ld to receive necessary process information
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Issues

Global Trade Pain points

Potentials utilizing blockchain L/C

Trust Mechanism

Heavily relying on an authorized central party
(e.g., banks) as intermediary to cope with
trade finance.

Use of immutable, consensus-based, and
distributed ledger network to build up trustful
trade environment

Fraud and
authenticity

Malicious attempts which may cause fraud,
alterations, later trade disputes;
Authorities involved in building up trust among
trade parties.

Keeping contract terms on blocks and
permanently recording alterations of contract
terms on a chain;

Mitigating the tampering issue.

Document type

Paper-based and manual processing;
Lengthy delivery.

Digitized documents deployed on a secured and
distributed shared ledger.

Transactions

Risk-sensitive;
Relying on authorized third parties.

Risk mitigation. Trust ensured through the use of
consensus mechanisms.

Bill(s) of lading
(B/Ls)

Intensive paperwork for presentation.
Lengthy delivery across borders;
Complex ownership transfer across handovers.

Digitized operation;
Reduced time of transfer and delivery,
Blockchain-based identification without
presentation of B/Ls.

Information
transmission

Manual processing which takes the expense of
time and cost;
Centralized data manipulations which may suffer
from cyber-attacks or system malfunction.

Event-driven mechanism with smart contract
settings. Consensus mechanism with
tamper-proof features. Less security and privacy
concerns on consortium chain

Traceability

Complex trade processes due to
multiple participants;
Uncertainties caused by handovers in tracking
asset identities, ownership, and shipment status.

A member database which can be searched for an
examination of credit ratings, thus resulting in
better user experience.

F 4L % : Shuchih Ernest Chang ° Hueimin Louis Luo and YiChian Chen (2020)
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2.6 EriMERE A RIEEEFENTEREEARTEE

My

~ Erj*u Powh B MR E % Hushe & BB TradeLens -~ GSBN(Global
Shipping Business Network) ~ DCSA(Digital Container Shipping Association) ~
BiTA(Blockchain in Transport Alliance) » 3.p? # T T 4 & (722 p w0 B B IR

o

2.6.1 TRADELENS

TradeLens f1% F ssafl gt & §f i B2 R'F § 5 inAz 4o B 247 f
T B AP 0 R RIfR A R T R ARE T LR DR AL 0 TR A

Rl i 2 [122][123][124][125][126]

VISION: SHIPPER-GENTRIC MODEL TO NETWORKMODEL

v S
_ —gE— o= g — o |
e B oo e BB s/ st
\ N
s ~ Q P QP

This requires trust. }

.............

= -
; Aumontes
Frognt Forwarsers (10 ; Fregnt Forwe
s r s
B By ) -
w Temnal = Sysioms: Tormnal =3
Systora Pransl/ Inmeerce >waratng Sysems Prnansis | inmerare

Connect the Ecosystem Drive True Information Sharing Foster Collaboration and Trust Spur Innovation

FAL KR ¢ TradeLens # #(2020)
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TradelLens Overview

TRADELENS

Introduction

PORTS / TERMINAL OPERATORS

OGEAM GARRIERS

GOVERNMENT
AUTHORITIES

INLAND
TRANSPORTATION

SHIPPERS / BENEFIGIAL
GARGO OWHNER

FREIGHT
FORWARDERS / 3PL

FINANCIAL SERVICES

Provide information about the disposition of shipments
within the boundaries of the port / terminal

Provide information about the disposition of shipments
across the ocean leg

Provide information about the export and import
clearance status for shipments into and out of the country

Provide information on the disposition of shipments
carried on trucks, rail, barges, etc.

Engage with the platform as a consumer of shipping
information and means to streamline clearance

Provide the transportation plan, inland transportation
events, information on intermodal handoffs, and
document filings

Engage with the platform as a consumer of supply
chain information

T kiR ¢ TradeLens 4 #£(2020)
B 2.48 TradeLens & g4a 4 (7% % H #73% PR B

CURRENT NETWORK PARTICIPANTS

PSA Singapore
Patrick Terminals
icTsI

Holt Logistics
Modem Terminals
Houston, Texas
Rotterdam, NL
Mobile, Alabama

Teesport, Great Britain
Sydney, Australia
Melbourne, Australia .
Brisbane, Australla
Freemante, Ausiralia
Singapore, Singapore
Hong Kong, SAR China -
Hallfax, Canada
Philadelphia, Pennsylvania .
Apapa, Nigeria
Algediras, Spain
Agaba, Jordan
Cartagena, Spain

Los Angeles, California
Miami, Florida

Tangier, Morooco

Port Said, Egypt
Pecem, Brazil

T kR ¢ TradeLens # #:(2020)

% Ocean Cariers
>

Maersk Line
Hamburg Sid

Pacific Intematicnal Lines
Boluda Lines

Tyvw

Lazaro, Mexico =

Buenos Aires, Argentina -

Hajal, Brazil

Callao, Peru .

Gothenburg, Sweden N " H -
tzmir, Turkey anun
Onne, Nigeria

Cotonau, Benis = -
Felixstowe, Great Britain -

Newcastle upan Tyne, Great Biitain .

Avonmouth, Great Britain mee

Liverpoal, Great Britain .

N @ Govemment Authorities

Australia Home Affairs
Dutch Customs
Sunat, Peru Customs
Saudi Customs
Singapore Customs

Tryvvrw

B 2.49 TradeLens - & §5 2 25 B [
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TERMINALS

TERMINALS (cont.)

FR KR

OCEAN CARRIERS

Aliarce
cana
HareurgSus
aceg Lioys
Moest Lre
s
Narrairg
rteecer

TradeLens % #-(2020)

B 2.50 TradelLens P

poa T4 35 e Rl-1

INTERMODAL PROVIDERS

Fort ot Aryecene Macies, NZ Nacrer S arersy Anrus, Dervmark Carva Trucking Ko, Saown Tenceo Lmes.
ort of Barcalona Paca, Beazs ot of vita 0 Cande Anrmum, Gererark ntemser Lakn Succmnn, WY, US I
Port of Bimse Parame brasy oo 0n Catmden Asurcrin Parsouer Cuaran Feaer Lang Beach, CA Mewrarna
e — Vaserca soan Por of valerca Aumiar, New Zesiana Lt enge ine Manz Gormary OBUTFG Tramsteacrs
et ot riitan Vere iniand o o of e Ereer, Carrany X8 Conaner Logaes. Mg, Th S wace
ot o recamton Vieginie imsemational Gateway  Por of Virgmie Caigary, Caraca > nm G Brazt Nova Satre
Pt of Lroorres Zarate, Argenena arme Argemna Ouurman, Soumm Afica OACE feacer Moneres, Canace O
Port of Monrest Fam wiom, TX, US B e — Aiogescs France
Corertary Swedsen Ancowans ol
e rreriancs e
Sonpion Dows SR e Sarmurmorskann, Thasend Saratne Barge
Sackzoneile, R, US cax
FEC Fiorian Rad

Ocean Memwork Express Banghok Thetens
< rneranicret e = -

Pac. u

Sestoa

i e R

Callao, Peru

Sesdans e =

P S

a Ourban, South Afrcs

GOVERNMENT AUTHORITIES

TradeLens % #-(2020)
W 2.51
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3. TREHMA

L sa B ¥ 1548 TradeLens T 4 2. APl &7 /i 4% » L 8 %
e S 7 % 4% (Electronic Data Interchang, EDI)&? # 4t ¥ {&3e
7% 3% 7 (Extensible Markup Language, XML) ~ # & % 4 5 #5838 (7 F
WA R EANF T L b gl s APT B TR R # IRAE o

TRADELENS ECOSYSTEM

SOLUTION s o s o ot
ARCHITECTURE | |% % ﬁ ﬁ ’-%‘

2 TradeLens Applications
(e.g TradeLens Core)

| TRADELENS PLATFORM

W Tradelens Integration
Framework

dv

Platform API

T
Platform Services

B BE BE mwewwew 00 B0 BB

Channel 1 Channel 2 Channel 3 Chanrel 4 Channel §

F AL kR ¢ TradeLens 4 #:(2020)
B 2.52 TradeLens T 4 7 4§ [l

Eirg RENLT 3T AR P EFERYrY b o A E K
BT <R ApR A 4 2 A o IBM 41 4]iE 2. TradeLens * & & 12
Hyperledger Fabric 75 fh & » £ - fF v | R B 4anB RIE P > T
§ BT AU T SR P o doT B 2.53 #F o

TradeLens ¥ 4 2 % #4823 T 7|4 !

(1) #2324 enor g Bdp T L B8P Refe? 7 3L e
(2) Ryp e B Bsd b 2 CBIEP BN ERE

(3) 1T % ®HAA L 2T ﬁrm&% X Nt

(4) RKiRfe™ F 10 975 L h AL Nk P’ﬁ Erizapple
(6) IFpFHES R FTEAPHRET LREFL 3 o
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DEPLOYMENT MODEL

CHANNEL 1 \

CARRIER T |
1BM CLOUD 1B NODE NODE OTHER NUDE{

Platherm Neda 1 Mode 2
Platform Servicea Bervices Dac Sion Dioa Stare
’ Hyperedger Fabric Hyperledger Fabric Hyperlec par Fabiric
e AMAN comITacta + (adger smart conracts + wdgar BTIATE EONITAESS + bRt

T Hyperfedger Fabric Consensus T

platform.tradelens.com carrier].tradelens.com jparticipant1.tradelens.com
CLOUD PLATFORM COMPONENTS BLOCKCHAIN PLATFORM COMPONENTS
Storage of Events Storage of Documents, Party Data

FTAL KR ¢ TradeLens # #(2020)
B 2.53 TradeLens % H.4a-T 4 & * ;¢ §

B i AR
(1) TradeLens #x * {7 ¥ &%

R

B2 5P BB ER AT ol RS g s %
%rmrmﬁ$f%#’zﬁﬂwﬂﬁ@iﬁﬁﬁaﬁﬁ@z,
FEFF A é_'%"—"?f’—_—ﬁ'i’”"% L o % pt > TradeLens #-27 3533
=4 ‘é‘_,@,]‘f.@‘w\iﬁ 2% m%ﬂ_ﬁﬁ‘ﬁ%{T?bi’r, L R E A
BAAFEER AR L A/ TANT - p 5 B FAHAoH B
FoAlH 412 sS40 w2 UN / CEFACT #3484 - &k > 727 DCSA it

Feie  $laRs s Bo g .

Rt =K

TR =R I 2

G TR AR S G > TradeLens 47 8 5 4 >0 F i 27 2L &
7 AP R a2 A2 F Ao R8> A kS B S AR & f E 3
TR E 2k 5t (Enterprise Resource Planning, ERP) ~ 1% 3-¢ 12 i %
(Terminal Operating System, TOS) > & 5] % 12 % 3t (Transportation

Management System, TMS) v £ & ¢ 12 % ¥ (Warchouse Management
System, WMS) % % $ic#8 x sLie {7 4 4 -
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i, % B4l 7 10 2

TradeLens & 4 #-% > #9548 2 ¥ 7 474 B % Hsd 7 R
" FEESTR A 4AEL TR B AL T PR A 153k (Interledger Protocol, ILP) » ik
A A R L L R R AR T SR T R (T .
(2) API~UI Js* #2516 22 * % 4
TradeLens i i 2% § 530K § 2 2B 7 % APL 22 % # 2% % shig

AN -~

2

7 E®E 4oR 2.54 &2 & 2-6 #751 - TradeLens 2= API # * Swagger %
Fed Y42 o T4 VS APL £ T EEARY EEETETH L
745 0 @ TradeLens * = 7 &% T4 end fhat i o B E A
voArgd 4 e 8 AT R

ARI/UI

TradeLens has been developed to be adaptable and easy to use.

CN=RCEN

EY

5/

=]/ 0
: =

API Web UI

Tradelens integrates with users’ in-house systems via non- TradeLens can also be accessed simply, via a modern web
proprietary, publicly available APIs that are designed interface. Users can engage with essential platform
specifically for ease of set-up and use. We use Swagger to features including the search and track functions and

help developers design, build, document and consume document access through a secure SSO web app.
TradeLens APls.

FAL KR ¢ TradeLens # #(2020)
B 2.54 TradeLens API &7 Ul ;' B

THE SHIPMENT MANAGER USER INTERFACE

TradelLens can be accessed via the web without integration. Users can engage with essential
platform features including the search and track functions and document access through a secure
SS0 web app.

Gonsignments
equipment, bil

{1 3127413 CONSIGNMENTS FOUND

A, EVENTS AND ADDITIONAL INFORMATION

120 pius standardized events
published from the

T kiR ¢ TradeLens # #£(2020)
] 2.55 TradeLens f i& ¢ 3L ¢ * 'f;," i o BBl
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# 2-6 TradeLens T4 API &2 Ul # * ¥ /i 7 4

APl » 3 Ul #* %45
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oL B 0 Lt 2 A G 4o 2.56 47
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Bl B - ® TradeLens * = ¥ 0 * T &
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A I ”"s\'?‘#—'a‘isjﬁ' )
TR IT IR 4 ?#"fg_fﬂ‘
B Rt Re {5t 'J% °

T % Rt © TradeLens(2020) 4 b 27 & 3+ % fF7L

@) #Fr R F2 2 8
TradeLens % ¥.4a-T & fr P2 3 B 3B "2 35 7 ' LenTe Bl AT
o @'ﬁ;—lv‘ E A T g 7 :t-,z’ﬁb i o
A AN
B U BB and fE k3 Vi@t 2 r 2
TEFA B B R R A GRARE T A F LR

Bodd P F (T U A R PR 0 AeB 2.56 o o

Permissionless blockchain

Permissionless blockchains are open

ecosystems that let any user access and
interact with the network.

Cryptocurrencies typically run on
permissionless blockchains so they are
distributed, transparent and able to offer
nearly total anonymity.

FAL kiR TradeLens 4 #:(2020)
Bl 2.56 & ' F HshT 7 B
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Permissioned blockchain

Permissioned blockchains are private
ecosystems in which only authorized users
are granted access to join, view and publish
data.

Permissioned users can securely record
transactions and exchange information
between one another. TradelLens uses a
permissioned blockchain.

FAL Kk ¢ TradeLens # #(2020)
B 2.57 ¥ 'Lk HdaT 3B

(4) T 21

TradeLens & A il € 2R F it ¢ IR BE 2§80 7
AR F R 2 R R BE ERIE AoB 258 17 o B
FALY AR At S H R AR T 2019 #
8 7 TradeLens © J& 1% 1SO27001 IT % 2323 » B & Fa < 2148 -

SECURE

Designed with the participation of the
container shipping industry, TradelLens is
built and deployed on the IBM Cloud full-
stack platform.

TradelLens has been built with the highest

standards of integrated security from the ENTERPRISE-GRADE ROBUST DEVELOPMENT
hardware up. USER AUTHENTICATION AND REVIEW

The platform ensures shipping information
isn’t shared with inappropriate parties,

personal data is protected, and the network is
secure.

COMPLIANT WITH
SECURITY STANDARDS

FAL KR ¢ TradeLens # #(2020)
B 2.58 TradeLens F 3% {2 {4 F

(6) Tt = 3
TradeLens 3 i 48t == ﬁ e k- g RN %’f)’é’fr £
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DIGITIZED DOCUMENTS P rroam

Tradelens provides a framework for sharing documents among trade parties, with security,
version control, and privacy. Authorized users with the required permissions can upload,

download, view and edit documents. The Tradel.ens document store allows documents to Booking Request
be securely stored and viewed by various parties to a shipment

Booking Confirmation
Shipping Instructions
Export Declaration

Bill of Lading
Trade documents are TradelLens supports the use Each time a document is Pro-Forma Invoice
associated with containers, of structured documents. The odited or uploaded to the Antval Nolice
and consignments in a information they contain can TradeLens platform, a new
distributed and shared be easily analyzed and version of the document Is Import Declaration
repository, eliminating interpreted, allowing for created and added 1o the Health Certificate
endless file, folder and email greater automation and document store, eliminating
searching for information accuracy. multiple coples and the

inconsistency of identifying
the latest versions

TradeLens uses the Participants assigned 1o the Notwork participants
Hyperledger Fabric consignment have default assigned to a consignment
permissioned blockchain to access rights based on a can iImmediately access
guarantee the immutability unified permissions model shared documents and data,
and traceability of trade never having to wait for a
documents document to bo sent

FOR %R ¢ TradeLens % =:(2020)
&l 2.59 %‘7’ % @ﬁﬁﬁilif‘m > EEp B

(8) F AT K
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DATA MODEL

The TradelLens platform manages the sharing of data associated with three
interrelated “objects” as defined by the UN-CEFACT Supply Chain Reference
Data Model standard: Shipments, Consignments, and Transport Equipment.

.........

BuvER

Shipemernt COMSIGNMENT 1 COMSIGHMENT 2

P (@G LanD) (FRERGT FORWARDER

A separately identifiable collection of goods (available to be) ransported together from

a seller to a buyer, including the shipping arangements and movement of products - _— )

ncludmg despatch and deli ivery, regsrdless of the modes of transport or the h . WARLHOUSE
tracting/sub L ips.

Consignment
Separately identifiable collection of goods transported together from one consignor to
one consignee via one of more modes of transport as specified in one single

CONSIGNMENT 3 COMBGNMENT 2
transport contract. .

uuuuu ) (DESTINATION MILAN
+ Transport Equipment

The physical equipment used to hold, protect, or secure cargo for logistics

purposes. Currently, containers are supported as Transport Equipment in

TradeLens. Since some types of transpon equipmant are re-used, Transpor

Equipment in TradeLens is further constrained to an instance of the usage of a

pieee of equipment within the context of a shipment or a set of consignments L0l

relating 1o the end-to-end transportation of a shipment.

FAL KR ¢ TradeLens 4 #(2020)
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DATA SHARING

TradeLens permissions are determined through a combination of the organization's role and
the data type. The TradelLens platform then permits access to data according to the
permission matrix.

The full Data Sharing Specification is available at here

T kR ¢ TradeLens 4 = (2020)

1 2.61 Hcip FALA 3
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|
PAINPOINTS | |

High administrative costs and pracess latency in oblaining shipment visibility
Lack of trust regarding the fees on freight invaices, especially surcharges, requires
castly, time-consuming and error-prone validation steps
Inefficient lane routing leading to delays, increased costs and difficulties. in Inventory
forecasting and planning

1. Reactive/delayed event management after shipment has been missed, causing delays
and additional detention and demmurage charges

5. Inefficient trade document exchange between trading partners leading 1o erors, delays
and higher compliance costs

6. Delayad Cust I

® 1o concerns and validating accuracy
of transactions by the mguhmry authorities

7. High costs charged by customs brokers and freight forwarders for clearance
services

High IT costs for integrating with service providers / logistics parners
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| BENEFITS

Eliminates manual pracesses (checking multiple Track and Trace dashboards,
calling/emalling service providers) and delays related to ecosystem data processing

Full, trusted visibllity on the end-to-end journey of a shipment will enable shippers
1o efficiently validate fees and surcharges.

Improved analysis on shipping times / delays on specific lanes leading 1o changes in
routing and/or better root cause |dentification to address service issues and improve
inventory management

Identify shipments that are on the verge of ralling (missing Vessel departure). Leading
indicators can help Logistics group proactively adjust and/or alert Customer Service

Improved efficiency and timeliness in the creation and distribution of documents that
routinely get generated and exchanged between trading partners

Expadite the customs ciearance process by providing document and transactions
authenticity and security via digital workflow

Simplified process and workflow-driven compliance policies enables shippers to perform
the function themselves, potentially at a fraction of the cost

Single, standards-based publisivsubsaribe Interface for obmln\ru visibility data,
costly of costly, [ int interfaces with supply
chmn redlices tarce provider switching costs

TradeLens % #-(2020)
B 2.65 $3t fag

4 BeE oK )

R §] 2.66)
Bt 4t
R o R Eprdal jp o

G

5] ﬁ%ﬁﬂ" LR
vl R TR ES

A
2, 4t
2 2

YU

PR °

3T T HEL B@it Egipt 2 A1 vE S B -

2, 'z

E’I’J”

724

<

BENEFITS TO AUTHORITIES

%
gt iy

Unnecessary interventions, or *false positives”, due 1o late and missing information

Costly, paper-intensive work

Lack of visibility into inland transportation hampers critical activities, such as risk
assessments

Fraud and forgery are major issues

High effort to integrate ecosystem into multiple platforms

country as a market for business.

#L %k ¢ TradeLens % #-(2020)

1 2.66 1 FCs B (54 B )7 B

(3) &

7 Bk Ay dn g B E AE

YL P AR B s R gl ¥

4 rkenE

PR

|
PAIN POINTS | | I BENEFITS

Export and import processes can be cumbersome for traders, reducing the appeal of the

3

1. More complete information, available earlier and with better provenance, allows for
better targeting and more effective decisions about which containers to inspect. BCOs
willing to share their data will face less delays due to inspections (i.e. AEOs)

2. Reduces manual paperwork and enables greater automation allowing authorities to

focus on more critical activities such as targeted risk assessments

3. Provides greater visibility and transparency into the entire container shipment
lifecycle providing authorities with richer information to support and plan for
assessment activities

4. » Reduces fraud by replacing i nd

with more secure Blockchain-based documents

& Di to mis-declare goods as original shipping documentation

is readily available

= Increases probability of catching bad actors due to a more robust audit frail for

documents and event data

duties paper

5. Supplements or enables a National Single Window, leveraging an industry standard
platform, and decreases the need for connections to multiple platforms

6.

Improves trade as customs can access
when required for control, without adding workload to traders. Clear\Way can
streamline import and export processes.
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BENEFITS TO PORTS AND TERMINAL IIFE

RATORS

PAIN I’IIII|'I'$

Costly development and support of point-to-point EDI integrations with shipping lines
and the port community

Inaccurate ETA & ETDs of vessels and intermodals leads to poor planning and use of
port and terminal assets

Fluctuating equipment flows make it difficult for yard density management, leading to
operation difficulties including suboptimal stack placement

Lengthy truck and vessel queues and suboptimal asset utilization adversely impact port
and terminal operations

Slow message receival from authorities causes delays and poer planning

Highly competitive environment given the rise of global port capacity and increased
clout of a more consolidated shipping line industry

@ BEHEFIIS

Simplifies and reduces the cost of connecting to shipping lines and the broader port
community by leveraging an industry standard platform participants are already
connected to

Quick, easy, conversational electronic communications of ETAs for all port
community participants improves utilization of port assets

Advance communication on aggregated booking volumes and next mode of transport
provides better data for stack placement decisions, leading to better truck and vessel
service times

Accurate and frequently-updated ETAs, improved stack placement, faster service times,
and optimization and predictive capabilities lead to shorter queues at the port, reduced
environmental impact, and better asset planning and utilization (barges, cranes, etc.).

SIP event data around authority activities will be received more quickly allowing for
better yard planning. This is especially the case for ports and terminals not connected
directly o the authorities today

rive compelitive advantage with cheaper, easier sharing of port data; extend
visibility of information across end-to-end shipping corridors; opportunity 1o
more fully exploit investment in port community systems
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BENEFITS TO FREIGHT FORWARDERS / 3P1

| >
| [
PAINPOINTS | | 33

Costly manual data collection from different sources and in different formats for
population of Track and Trace dashboard

Costly development and support of point-to-point integrations with a large network of
service providers and logistics partners

Too dependent on inland transportation providers for the data to provide visibility to
customers

Limited insight on the performance and availability of inland transportation providers
hampers effective transportation planning

High costs and somelimes poor service in providing customs brokerage services e

Long turnaround times on cusloms process exceplions

Difficulties identifying root causes of shipment exceptions lead to finger pointing

I BENEFITS

Common, end-to-end platform provides a single, standard source for supply chain
visibility event data enabling faster and improved customer service

Reduces costs through the of a

Multiple mechanisms for obtaining inland transport data (API integrations,
mebile app, 10T devices) allows for a more value-focused sourcing strategy and provides
customers with aimost immediate event information in a single platform

Historical and current data from all supply chain network members enables
transportation planners to more complete information, allowing them to effectively plan
logistics leading to improved customer satisfaction

Improves competitiveness by reducing the costs of information collection and increasing
focus on higher-value services such as compliance

Significantly reduces time to correct paperwork errors by connecting source documents
with customs filings via secure audit trail

Clear audit trail, data provenance and quicker information availability make it easier to
avoid problems, but also aids in diagnosing and correcting them when they occur

=4
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BENEFITS TO INTERMODAL - TRUCKING

_E i BENEFITS

Long and unpredictable waiting ime 1o pick up or drop off cargo (e.g. long queusing al 1. Increase assel tum time and revenue by reducing wailing lime via a better yard/terminal
marine terminal gate for a drayage firm due o gate flow imbalance) capacity planning driven by the real-time event sharing (e.g. confirmation of vessel actual
time of arrivals)

|
PAIN POINTS | |

Reduces non-revenue trips by getting up-to-date and consistent data from BCOS,

Extra dry runs, emply equipment moves, or deadhead miles due to changing conditions
X ocean carriers, freight forwarders, and terminals

or inaccurate info from other ecosystem members such as BCO's, ocean carriers, or
terminals, e.g. Marine terminals and carriers direct the retum of empty equipment
(containers and chassis) to different locations often via an EOD email communication,
causing delays and inefficiencies

Common, end-to-end platform provides a single, standard source for supply chain

h customer service costs and administration efforts due to manual and complex 3
8 visibility event data

king and reporting activities

Disputes of delention and demurrage and error-prone validation steps Full, trusted visibility on the end-to-end journey of a shipment will decrease
inland transportation provider's efforts to validate fees and surcharges and

gain shippers' frust

Difficulties identifying rool causes of shipment exceptions
Iead to finger pointing

Clear audit trail and data provenance makes it easier 1o avoid problems, but also
alds in diagnosing and correcting them when they oceur
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BENEFITS TO INTERMODAL - RAIL

I‘AINNIII"’S) | l> “mums

Documentation and information volume is not only vast but .< is shared In a number of
different mediums (EDI transactions, emails, spreadsheets, physical paper) making it
extremely time consuming

Key documents and events are often only made avallable once the contalner arrives,
increasing delays if there is conflioting or erroneous information within documents.

od uncer each step of the supply cf
anequam visibility mn lrﬂrsah\hly 10 network members

makes it difficult to provide

Border cross-over and customs approval process is often manual and extremely time
consuming

There s not a s

gle source of the truth, creating dispules among network members

Customer lacks true end-to-end visibilily of the eontainer and information
communication is manual and complex

TradeLens % #(2020)

B 2.70 30 ) pE(E) %

Easly digestble avert Infornation colected o a number ofdferent sysiems n a
ariety of different formats

Immediately available documentation and event information can raise red flags
instantancously when erroneous information has boen shared, decroasing
processing time

A single platform with complete information shared across the entire network provides.
visibility to the end-lo-end supply chain

Digital documentation and approval process reduces the complexity of the
rocess, eliminates easily misplaced physical documents, increases security and
reduces time required

Immutable, auditable and immediately available documentation in a single platform
Increases trust and ease of doing business

A common, end-to-and platform provides a single, standard source for supply chain
visibility event data

70



T
-
=\
s

|

REB AR FHRED PEEFE LG A g E )
i

%
2P R B AR RO 0 A i A

LN 2
#E R : BT

WEEE gk
BENEFITS TO OCEAN CARRIERS

I'I\IIII’IIIIITS} \ %) fIiIEMEFI'IS

T and limit the c with supply chain 1. Messages to terminals communicated on a network basis, reducing the cost of
actors e.g. terminals, depots, inland carriers, feeder/barge operators and 3PLs integrating and supporting individual terminals, depots and inland carriers, increasing
flexibility when it comes to choosing / connecting new providers

Carriers do not have full visibility and real time access to end-to-end shipment events 2. Connecting to TradelLens platform, carriers will be able to exchange more complete
and granular events real time for the shipments including events directly from
shipper, intermodal, customs and 3PLs.

Carrier deliver different kind of events (equipment, vessel, administrative) to their Streamline the delivery of events by using one standardized interface to the platform. No

customers today via different interfaces and channels, handle high volume of customer additional integrations with carrier's customers internal systems are necessary.

service calls today for basic inquiries Supporting Carriers e-solution platform allows customers to self-serve for track & trace or
subscribing events into in-house system. This will reduce track & track phone calls and
email burden on customer service agents by 20% or more and focus resource on higher-
value services instead

4. Revenue leakage due to lack of clarity regarding responsibility for Demurrage and 4. Digital audit trail and full visibility of shipment events makes documenting charges
Detention or late document on leading to y waivers easier, simplifies compliance with regulatory audits, and reduces staff time
of reductions managing disputes which are reduced or eliminated
5. Mis-declared cargo, especially the Dangerous Cargoes 5. Audt trail and immutable records of source documents (packing list, commercial invoice)
deter mi of goods, i g safety and i revenue accuracy

6. Hard to predict the bookings no-show, impact carrier vessel utilization and unit cost

‘With shippers and forwarders connecting and sending events o TradelLens , carriers will
be able to see activiies happening befare the empty container pickup and have better
estimation on the show-up ratio therefore adjust booking acceptance policy accordingly

: TradeLens # #£(2020)
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BENEFITS TO INTERMODAL - FEEDER /

|
PAINPOINTS | |

Lack of visibility into bookings until shortly before arrival or even during port call due to
short voyages, terminal prioritization of main liners, dependence on transshipment
or late i

Infrastructure is not always available to track arrivals and departures of barges

(commodity, weight, size, type, etc.)

Difficulty with customs
resulting in manual declaration processes

va. for some:

Loss of data when lransfening dala between systems for various reasons (field
length, lacking fields, etc.)

7. Creation of individual

ils such as container load status

Substantial e-mail and other data exchanges between actors with conflicting Information

> H BENEATS

1. Booking information available in real time; transshipment data readied at an earlier stage

Automation of standard data sharing and updates

Holistic view of end-to-end transpart plan allows for more informed planning and
execution

Recelving Information dirctly from the source reduces discrepancles compared to
second or third hand i reducing on human
intervention

With customs onboarded, a friction-free process focused on targeted containers is.
established

Standardized means of information sharing lowers the time and effort involved in
anboarding new clients and business partners.

confirmation (to enable cutting BiL) REE e needtortime e menuat
T kR ¢ TradeLens # #£(2020)
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1 exchange and artners is costly
due to manual processes (e.g., email lelephone) and multiple data entry methods

1

Delays in keeping the complex network of stakeholders up-to-date with claim
notifications increases claim losses and further reduces recovery values

~

w

Difficulty accessing information for quantitative analyses like actuarial reserves

| |
PAIN POINTS | | _J I BENERITS

Reduces claim handling expenses substantially by eliminating re-keying of data by
multiple parties and automating data exchanges

Prompt with accurate i i further
goods, increasing recoveries, and reducing overall claims losses

Increases reserving accuracy and timeliness allowing for better management of financial
risks and exposure

4. Critical information is sometime lost and it is difficult to keep a good track record of 4 is an. available allowing for better risk
historical information analytics and business intelligence
5. Settlement delays due o lack of process synchronization 5. Cohesive and transparent sefflement process benefits not only insurance and
reinsurers but also brokers and claimants
= 2l j{ N d e+
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2. Delays g fina onditions due to data discrepancies in the information 2. All parties share the same version of all required information ensuring data
received Irom dllferem iakehalders This enables e e
Critical information is semetimes lost and it is difficult to keep a good track record of 3. Infon caplured on the TradeLen
historical information avaname auowmgw better risk ana\yll:s il m:emganne

4. Shallow pool of supply chain data limits risk assessment capabiliies 4

5 Paper-based Bills of Lading are cesily and inefficient to manage, and vulnerable to 5 Tradelens is laking advme (rem the mdustly ona E!Im:kchalll enabled eBill of
bad actors

m |
PAINPOINTS | | | BENEFITS

Information received manually from clients and in non-standardized formats 1. Substantially reduce clerical activity by eliminating re-keying of data by multiple parties
and automating data exchanges

ecsss 0 avent data alowsfor rend analyss across the network anabiing the
risk assessment pro:

solution, reducing the risk of fr ncreasing speed and flexibility for
Eargnnwr\ers
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FUTURE OF APPLICATION MARKETPLACE

1 -2 YEAR OUTLOOK (SUBJECT TO CHANGE)

+ Cloar Way

Blockchain-based workflow enabling a range of documentation use
cases across ecosystem participants

+ Booking & Shipping Instructions

Book freight and send shipping instructions direct from the platform and
benefit from tight integration with visibility and document sharing

+ Cross-mode Dangerous Goods

Simplified, consistent, and auditable means to share dangerous goods
documentation across all modes of transport

+ Negotiable eBill of Lading

Paperless transfer of ownership and cargo release on TradelLens
member carriers

+ Financial Services
Marketplace offerings from leading trade finance and cargo

-
N

+ Notifications

Notifications will work by layering business logic over the data-rich TradelLens
platform and presenting to clients - either through Ul or API - information to
help further manage their supply chains.

+ Additional Applications
Advance Ship Notification (ASN) automation, Al logistics insights,

providers, as well as applications and services for financlal services

) change or wihdrawal wehoul rolioe

with leading solutions aligned with market needs,
and more
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THE MARKETPLACE

BUILDING A DIGITAL FUTURE FOR TRADE

L& + 1 0% TradeLens { % & H vz # > @ & -
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#-7% Marketplace + #% &4 5 s i@ &

The TradeLens Marketplace accelerates supply chain innovation and value creation by
offering apps and services developed by Tradelens and third parties that work on top of the

platform and leverage the power of ecosystem data.

TradeLens also provides the technical foundation to enable parties to build and deploy applications. Service offerings

will also be made avallable in the marketplace to support ecosystem members
TradeLens Applications

Foundational offerings and other value-added products

developed and managed by the TradeLens collaboration

team. —

—

TradeLens Core

The easential TradeLens application enables a simple, standard,
digital exchange of Information across parties to a shipment

TradeLens eBill

Addresses a longstanding pain point in the ocean shipping industry:
the creation, transfer, and surrender of bills of lading. Intended to
simplify and d off

Partner Applications

Applications that can be developed,
sold and distributed by authorized
third-parties.

digl altermative.

~ Future applications
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Current Model GSBN Model
Info/Collaboration
Dapandence B.u of Lading
1xN Integration Shlppl
A ng
gl Instruclion
Port
Buyer \ Customs
; Global
\ | Shipping
Supplier Buslness —_—
Forwarders
Customs
Bank Vessel

* Business Protocol and
Logic for Forwarder

é . Certificate GSBN Digital Baseline

H Operam suppliers |} .

= ':on * Data for Forwarder
\_,‘J‘ZW

Shipper A '“ Terminals
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2.6.3 DCSA(DIGITAL CONTAINER SHIPPING ASSOCIATION)IR
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Digital Container Shipping Association (DCSA)

The DCSA Information Model 1.0 is one of the main initiatives and publications of the DCSA.

VISION
MEmBERS

The vision of the DCSA is to pave the way for interoperability in the b
container shipping industry through digitization and standardization. Itis i

nd effi
E[(I’a(k of the
in particular aims at increasing the level of ¢ mon standards and
o D oD o S T G, e s

=
CMA CGM
-—
&€ Hapag-Lioyd _?_
per C

% 'CONTAINER |
MEMBERS JHEThe

LA AR
The Digital Container Shipping Association has the following members: X

* %
CMA-CGM, Evergreen, Hapag-Lloyd, HMM, Maersk, MSC, ONE, Yang Ming zl HM“
and ZIM.

m @ YANG MING
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EDI~ & * 425 /i 6 APl 2 & * & /i 5 (User Interface, Uls) * » # 4 J&4% 2
T Ve - F45F T (Unified Modeling Language » &% UML)aF 2 i
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DCSA tt%fﬁié’ﬁi%]%%f%#d b3 p k25 Track and Trace
Events 23 3t 4 £ 2% » 4 w]4-%t Event Type Code ~ Empty indicator Code -
Transport Type Code ~ Facility Type Code ~ Shipment Information Type % >
FhEFEIREESR2Z L0 Y AE SRR NER Y K TP
B &k d o dok 2-7 9777 o

The DCSA Interface Standard for Track and Trace 1.0 is meant to describe a standard for the exchange of
information in the form of an input and an output. Figure 2 shows how this interface interplays with the different
technology elements.

Input Input
Data subscribers Tracking Interfaces Data providers
Output Output

oo

Figure 2. Interface illustration of input and output

To define the DCSA Interface Standard for Track and Trace 1.0, the DCSA is inspired by the Unified Modeling
Language (UML) methodology.

FH KR © DCSA % #£(2020)
B 2.80 DCSA /& g2 > &
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% 2-7 DCSA & & #] %_Track and Trace Events

EL

LR

Empty T Facility Shipment
Event |Description Entity Ev.:m e Indicator ! Oolt:: Type Information
ype Code ype Code Type |
Gate out of empty The point in time where the empty equipment is picked up from the Equipment GTO
equipment from depot. Depending on incoterms, there might be a change of possession P! TOT EMPTY DEPO
Event (Gate Out) (Depot)
depot from the carrier to the shipper.
Gate in of empty The point in time where the empty equipment arrives at the customer Equipment GTIN cuLoO
equipment at location (stuffing site). Depending on incoterms, there might be a Eeenpt‘ (Gate in) EMPTY (Customer
customer location change of possession from the carrier/depot to the shipper. Location)
Gate in of laden The point in time where the laden equipment passes through the gate Equipment POTE
equipment at port at the port terminal. At this point, possession of the equipment will be Eeen‘: (GGJ‘:':‘) LADEN (Port
terminal transferred to the terminal operator. Terminal)
Load of laden The point in time where the laden equipment is loaded onto the vessel. (Transport POTE
equipment to vessel [At this point, possession of the equipment will be transferred from the |Equipment LOAD LADEN VESSEL (Port
at port terminal terminal operator to the carrier. Event Terminal)
Vessel departure The point in time where the vessel leaves the berthing slot at the port Transport DEPA POTE
> VESSEL (Port
from port terminal [terminal. Some use the term /ast line released. Event (Departure) Terminal)
Vessel arrival at port|The point in time once the vessel has berthed at the port terminal. Transport ARRI VESSEL PPOTE
terminal Some use the term first line secured. Event (Arrival) Ye(":l';:a”
Discharge of laclen The point in time where the laden equipment is discharged from the Transport POTE
equipment from g % n = 2 . DISC
vessel at port vessel to the quay. At this point, possession of the equipment will be Equipment (Discharge) LADEN VESSEL
P transferred from the carrier to the port terminal. Event Terminal)
terminal
Empty Facility Shipment
lEvent Description Entity | E“'L."' 1 | Indicator .r"""”c "h Type | Information
Code Code Type |
The document sent to the consignee and/or notify party informing, that SRM
f:;zsn;e:tisrse‘lleezse the shipment can now be released from its current location and :clepnTen‘ (,ﬁi;) (5‘:‘;:’;:::‘
B transferred to the consignee on gate-out. ™. )
Gate out of laden The point in time where the laden equipment passes through the gate Equipment TOT POTE
equipment from at the port terminal. At this point, possession of the equipment will be Eeen‘z (Gc:le%ul) LADEN Port
|port terminal transferred from the port terminal to the customer/hauler. Terminal)
< The point in time where the truck arrives at the customer location cuLo
Truck arrival at Transport ARRI
customer location (stripping location). Depending on incoterms, there might be a transfer Event (Arrival) TRUCK (Customer
of possession. Location)
Gate in of empty The point in time where the possession of the empty equipment is Equipment GTIN EMPTY DEPO
equipment at depot [transferred back to the carrier. Event (Gate In) (Depot)
Load of laden The point in time where the equipment is loaded onto a barge. This is a |Transport POTE
equipment to barge |[conditional milestone that will only occur if barge transportation is Equipment LOAD LADEN BARGE (Port
at port terminal needed. Event Terminal)
:'s‘ﬁhizii:’:r::‘en The point in time where the equipment is discharged from a barge. This |Transport POTE
£ 5 is a conditional milestone that will only occur if barge transportation is |[Equipment DISC LADEN BARGE (Port
barge at port (Discharge)
needed. Event Terminal)
terminal
Load of laden The point in time where the equipment is loaded on a railcar. This is a Transport POTE
equipment to rail at [conditional milestone that will only occur if rail transportation is Equipment LOAD LADEN RAIL (Port
port terminal needed. Event Terminal)
Discharge of laden [The point in time where the equipment is discharged from a railcar. Transport POTE
equipment from rail |This is a conditional milestone that will only occur if rail transportation |Equipment (D‘?c'hs;’: o) LADEN RAIL (Port
at port terminal is needed. Event » Terminal)
Load of laden The point in time where the equipment is loaded on truck. This is a Transport POTE
equipment to truck |conditional milestone that will only occur if truck transportation is Equipment LOAD LADEN TRUCK (Port
at port terminal needed. Event Terminal)
:'s;h:;ii::rl::‘e" The point in time where the equipment is discharged from truck. This is [Transport pISC POTE
trq c:at ort a conditional milestone that will only occur if truck transportation is Equipment (Discharge) LADEN TRUCK (Port
= P needed. Event - Terminal)
terminal
Empty Facility Shipment
Event Description Entity [ E"":'“I Indicator .r""":'”"' Type | Information
= Code Code Type |
POTE
Frucicdeparture; The point in time where the truck leaves the port terminal. ranspost OEPA TRUCK (Port
from port terminal Event (Departure) Terminal)
POTE
Trucl_< arttvatatport The point in time where the truck arrives at the port terminal. [Fransport ARRI TRUCK (Port
terminal Event {Aexivml) Terminal)
Barge departure The point in time where the barge leaves the docking area at the port Transport DEPA BARGE PSTE
from port terminal [terminal. Event (Departure) Te(m::al)
§ POTE
garge arvivalat port The point in time where the barge arrives at the port terminal. Franspore ARRI BARGE (Port
terminal Event (Arrival) Terminal)
Rail departure from |The point in time where the rail leaves the loading facility at the port Transport DEPA RAIL PSTE
port terminal terminal. Event (Departure) Te(m:':al)
§ POTE
Rallarrivalatport The point in time where the rail arrives at the port terminal. Fransport AR RAIL (Port
terminal Event (Arrtval) Terminal)
= sl o . R >
L %k R : DCSA 4 :(2020)
~
2.6.4 BITA (BLOCK CHAIN IN TRANSPORT ALLIANCE)§;
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Extonds

- + version: String
Lege + reportedByiD: String
+ regortedByRole Stng
TrackableEntity e
Core Tracking Classes +10: Sting® . "
+name: Sting ’ o
PO s e i N - TrackableEvent
- w + enttyType: Swing
Common classes + contentType: String +1D: Sting .
m'uuuﬁ + sizeText: String + contents: Suing[0..*] e + name: String o i =
s in progress +UOM: Sting + references: Reference(0 "] + locationiD: Sking
+ type Sting "+ rackableEntitylD: String
A + performedTime: DateTime
Classes in progress by T + partigpants. EmPumum(Dv."]
Shipment WG o i + addmonaiDetads: String
+ evenfType: Sinng
| l + reason: Sting
+ 1
Classsa I progecs by SOt TR s d | !
+ flename : String + vansporthode: String + declaredVieight’ MeasureType + codeProvider: String i v
+ packagingType: String + tareWeight: MeasureType * standardCode: Sting _
+ declaredWeight: Measure + dimension: Measure Type(0_.*} + drivers: Strng[0.*] L
. yoe[0.1] || + MeasureType S EventParticipant
+ shipmentiD: Sring (.x-ri- + type: Siring +1D: Swing
Link um + role: String
1D: Stri Shday Trailer Pallet Box
' Unk
(e o Tios +10: Sting +1D: Sting +10: Strg

+ uunmm-qm Musuvﬂ‘na IE'
+ totall it Measure Type
+ totalVolume: MuﬂnYypo
+ references: Reference(0. *]
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Figure 5: lllustration of how ownership of the bill of lading (BoL), which is arbitrary data, can be transferred from a shipper
on Ethereum to a consignee on Hyperledger
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The Blockchain Industrial Alliance (BIA) seeks to promote cross-blockchain transactions and
BIA interconnectivity. The goal of this alliance is to create a globally accepted standard for connecting
blockchains and to bring innovations together.®

The Blockchain in Transport Alliance (BiTA) is seeking to develop and embrace a common
BiTA framework and standards from which transportation/logistics/supply-chain participants can build
blockchain applications.”
The Belt and Road Initiative (BRI) has established the Belt and Road Initiative Blockchain Alliance
(“BRIBA”) to spur the development of the BRI by leveraging blockchain technologies.®

BRIBA

The Biritish Standards Institution (BSI), the national standards body of the United Kingdom producing

BSI technical standards, is working on blockchain standards for supply chains.®

The China Electronic Standardization Institute (CESI) works with standardization, conformity
assessment and measurement activities in the field of electronic information technologies. In the past

CESI couple of years, CESI has come out with a vision to introduce three blockchain standards on smart
contracts, privacy and deposits in a bid to better guide the development of blockchain industry in
the country.™

DCSA The Digital Container Shipping Association (DCSA) seeks to pave the way for interoperability in the
container shipping industry through digitalization and standardization.""

The European Blockchain Partnership (EBP) connects countries to cooperate in the establishment
EBP of a European Blockchain Services Infrastructure (EBSI) that will support the delivery of cross-border
digital public services."?

The Enterprise Ethereum Alliance (EEA) is a member-driven standards organization whose charter
EEA is to develop open blockchain specifications that drive harmonization and interoperability for
businesses and consumers worldwide.

GS1 develops and maintains global standards for business communications. The best known of

Gs1 these standards is the barcode.™

The Institute of Electrical and Electronics Engineers (IEEE) has created a blockchain initiative to
IEEE mature the technology.'®
IS0 The International Organization for Standardization (ISO) is facilitating a global collaboration to create

standardization of blockchain technologies and distributed ledger technologies.™®

The Mobility Open Blockchain Initiative, also known as MOBI, is a non-profit consortium funded by
MOBI its members and created to define open standards for the automotive industry to develop and adopt
blockchain at scale."”
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Figure 13: Example of three platforms and their APls used for legacy integration
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Versions, Structured (JSON) and Unstructured (PDF) documents

Document ID/Ref
Shipping Instructions submitted .
v Organization Name: test-ocean-carrier
j April 2, 2020 at 4:24:34 PM GMT+0 9
I shipping Instructions c58a4f
— Verify Copy submitted .
v = Organization Name: test-ocean-carrier
April 2, 2020 at 4:24:34 PM GMT+0 v
[ Verity copy 9237h|
— n fi i i
v ] Boo_kl 9 Confirmation submitted Organization Name: test-ocean-carrier
April 2, 2020 at 4:24:33 PM GMT+0
A Booking Confirmation 21350]
v —J Sea Waybill suh“_"m_ed Organization Name: test-ocean-carrier
@ Boacking Confirmation Json bookin ' April 2, 2020 at 4:24:34 PM GMT+0
m =
l > View ] l # Edit
| 1. Upload New Version
@ Booking Confirmation Pdf Not Provided April 7, 2020 at 6:10:57 PM GMT+0
T .
> View 1. Upload New Version
- Sea Waybill a7cdf751-fcc3-43b6-Ba33-6e92a624de23 April 7, 2020 at 6:10:58 PM GMT+0
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<R .. 8 y
ORIGIN INTERMODAL EXPORT COMPLIANCE  ORIGIN PORT OCEAN TRANSPURT  IMPORT COMPLIANCE

0 0 0 0 0 0 O 0 0
Event Source  Evont Sourc Event Source  Event Source Event Sourca  Event Source  Event Source  Event Source
Start Shipment Shipper, Packed container Export documentation Qﬁm Estimated Gate In Terminal, Vessel ETD Tacminal, Advance declaration Carrior Estimated Drsx:hzge.r Estrmated Loaging on Terminal,
Tracking L seaed e submitted 3L, Carler__ submitied from Vesssl omindl T 3PL, Trucker
Add Shipment Shipper,  Packing Ist Export Trucker Vessel ATD Teminal, Advance declaration Dischargad from Loaded on Truck  Terminal,
Flafursmcs WL avalable Steper. L ppored Customs  ein WL, Carier _ spproved Customs  yoscel o 3P, Truckar
Start Container Camee  Estimated Loading Carrer, S —— Lo Vessel ETA Torminal,  Import Packed container not Estmated Gato Out_Terminal,
Transpont tracking on Tratk Shipper, 3PL Dangercus Goods. oo 7""‘“ Carmier documentation AL ‘soloctad for Customs Trucker, 3PL
Add Container Camer  Lowdedon Truck  Canter, dectaration submitted SO E"""“'W{ i Vessel ATA Teminal,  SuUbmitied Inspection Gate Out Terminal,
Tracking Refesence Tndee. P |G Goots g | oechargefom  Tnker, Caner _ Import Packed container - Trucker, 3PL
AsdContanerto .~ Estmaled Gateln 3PL Truoker, | requsst approved Comwe DeomeeTomaL—  Esvmated Loading on Teminal, Socumentation Customs  passedinspecion  ~ ©  Egpnaled GateIn | Terminal,
Stiprment Tearinal VoMabmiiod  Sipw. | Tack " Tosher Vessl Canler 20DV Packed — e
Updoto Physical Gata In 3L Truckar, Torind Loaded on Vessel  Termingl,  Cusiomsreleass  Customs  selected for scin Gale In Terminal,
Container ID Terminal [ ———— kT —— | Carvier Cartificate of origin Estimated Loadng 3PL. Trucker
Georaphy speciic 100 Rl | Barge ETA 3PL Ral, —_—— e = on Truck e e
Booking Regues!  Shippes,  Estimaled WL Trocker, | oG subeiied Barga Bl of Lading avaslableCartier Estmatod Discharga 3PL_ Truckar,
Subritiod L Dischwgotom - " Gommvewect oo FmiGamATA R EselsdDechops Temna, CRROWGNR o Loadedon Truck  Termnal,  from Truck Terminal
BoourgRemest oo Tvk T confiatsapproves OUOM Barge, from Vessel Carige _ Cotfcalombmited ” ~ i Discharge from Truck 3PL. Trucke,
Confirmed Oishargobom 5L, Tk, Terminal Dichargedfom  Temina,  CVPRedc  oigemg e Teminal
Stippor Updated  Shipper, Tk Tominal Estmates Ral, Vossal Carer  Ctfoloipprowd ~  EsimaledGoteOut Teminel  [ppgeqoarall o =
L ;‘:‘WN SUfNG 3y shipper E ?E Discharge from  Barge, Sniflcel Terminal “"d" Barge '
Consignes Updated  Shipper, e l— 00 Rad / Barge Terminal s Rl [ Barge ETD IPL, Ral,
3 SwinaSwrsd 3R Shiooer o o | s Siftper  Teminal Gate Ot H;ﬂ. % ot
CargoTypo Updaiod Shgper,  Estmaied Sudiog o g DG f-E': B}z o from Rail / Barge Barge, " Ral/BwgeATD _ RalBage
3P Comgieted o Terminal ————————————— W__
— Temanl e QeETA 3L Ral,
Shipping Instuctons Shipper,  Cortaner Suffed 3P, Shipper E VGM |5 - Climoted Loing Tone Burge
Submitied L Estivoted Loading g oo Loading on Termminal 3R Ral/Barge ATA  3PL. Ral,
Packed Contaner _ Caror,  on Rai/ Barge . L Yool BN ey — Barge
Interchanged P T —— Donoliad  Carier L W r—————
LoadedonRal! oo _— Barge Roi.Barge  Estraled Discharge oy gy,
s...: Container Barge . Borge Loaded on Vessel Terminal ol (Bage €10 Termnal, | Irom Rai / Barge -
Tacking " = Ral/BageETD  3PL Rall Rad Barge,  Actual Discharge
—Bwge biit
Rl | Barge ATD __Rall, Barge Rall| Barga AT Termina,
Estrnatid Fal. Barge
Discharge from Rail Rail, Barge NN 5 Terminal redease  Torminal
~ T TxRIE-
e ERARIR: IBM TradelLens Coter oo
Actual Discharge
from R/ Barge o2l Barge
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TradeLens~Data Sharing 1§

Data Type Definition Applicable Examples
- Trade Objects
Tradelens nata snarlng Admin Event | An |nslruchonal request by an authorized party to set up, eslabhsh Shipment, Start lrackmg a
ips, grant i and other i for | Consi add a
- - a shi or Transport reference number
Specification: Elpint
[}
Planned The planned events to be carried out to deliver the transport service Consignment Planned gate in;
Event and often align with pro-forma schedules. The Transport Service planned vessel
Provider is responsible for the plan and is the only party allowed to arrival; plan rail
= issue and change Planned Events. When a Transport Service Provider departure
nala snarlng Mollel has st part of the i (e.g. truck or rail), it will
have access to the plans and estil for those
(if provided by the ). and itis
that it updates the “parent” plans accordingly.
Data Provisioning Requirements by Role
“‘Anﬂ.i"s Applicable only to those consignments the participant is involved in
nala sna"ng sll'emca“.n o o m 3 Transport Service Provider 14 o =] 53
1 olg|¢ 2 '>?: 3 E g N = 2 = é = g = g %
S|s|2EE2323/5 /5| § |28 |2 & g e ErEe s 5 | 5
gle|3[2Zgo8 2 2 S| 2|28 913 3z3g325 35 o |a
g|e |- 388535 2| 2 [=|9|o|o88 855525553558 »|¢
2 | @ | » 25 g" gl e | 5§ 0 2 % |35 |5 |82 DSRzwR3 B = @®
T8 % 3| 5|/2|<| % |8|5|g |35 3 58 g £
g rl @ @ < 3 o8& |8 |8 |5 ® 3 =2 E] 3
Data Type ~| Codé~|Data Item -1 =] =] T=1 [~ [=] [~ - - LR - - - PR EE e -
Admin Event E468 |Start consignment tracking [e] [e] M ™M M M M M M
Admin Event E278 |Start transport i tracking [e] [e] [e] M ™M M M M M M M
Admin Event E422 |Consignment reference added o o o o o C C C C C C o o F
Admin Event E001 |Consignment visibility added M M| MM | M| M M
Admin Event E002 |Consignment visibility updated o oOj|o 0|0 ]| O C
Admin Event E003 |Consignment visibility removed o oOj|o 0|0 ]| O C
Admin Event E314 I;Z’;Zg" equipment cargo type o o o c |clo|o|o]c o
Admin Event E417 | Transport equif number updated = O o C 9 [ C C C C C
Admin Event E469 |Transport equif added | O | O | O | O o [ (9 [ [ [ [ [ [
Admin Event E705 |Consignment subcontract added [¢] oO|Oo0 |00 ]| O [¢]
Admin Event E707 |Consignment status updated C 9 C C C C C
Admin Event E550 |Transport equi visibility added [¢] [¢] [¢] O|o0|]O0O|0]| O [¢]
[ funas & Rala | Concianmant & TE | Shinmant | \larsionina | ]

~ BRIZE: IBM TradelLens
':I‘n*ﬁ %m N EHERERTEARRESEERFEENE

\ Corp.Ltd

POA vs. POW
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e o (10 i P an 4048 I A MRAR 1EAT R

Permissionless blockchains are open E °
ecosystems that let any user access and

i ith the k.
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o EEEELA
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E BNBMEIBHE i [ o R e
‘E'L’l_ EJ E/\J }Eﬁ E EJ J/\/l Zgizranted access to join, view and publish
iﬁ’: FIE i?" X % ) ’?& Permissioned users can securely record

fomEmEe e o

permissioned blockchain.
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rGSBN fiBXEMEKE | TaEMAEEEMARS

Global Shipping Business Networt: CMA CGM, COSCO, Hapag-Lloyd, Hutchison
Ports, OOCL, Port of Qingdao, PSA and Shanghai International Port Group

Current Model GSBN Model
Info/Collaboration
Depen dence . .
& Bill of Lading
1xN Integration NPT
Terminal Instructlon
Port
Buyer \
S Shipping
S Forwarders . puainess ‘
g DG 4
Bank 5 Vessel Certificate GSBN Digital Baseline
S5 Operator
@ Opso::on = Data for Forwarder
o=y . ) * Business Protocol and
o S Logic for Forwarder
~ BERZKE: GSBN /Cargo Smart
TS u e A B 15 A Y e . oo <& — > 3
\S ’?#ﬁ ﬁ’%ﬂ MR REERTEARRRERERFRE 2R Y ?ﬂ%ﬂymﬁﬁ 29

XERN R R RRATE AR

® GSBNZIKfiiiEE %448 (Global Shipping Business Network)
GHEMESIEMER AL ZHEREME (CargoSmart) 12 fHEx
AE R A EFRTE - E2U—EER A HXIREE MO EE
B3¥&a

® GSBNEIOXMEBEXEEFREREHTE, HEHBRECMA
CGM -~ B32(COSCO) ~ =88 E(COSCO) -« MAZESH
(Hapag Lloyd) ~ FizC:#O&E(Hutchison Ports) ~ R385k
(OOCL) - EEEE&HE (Port of Qingdao) - PSA EIfEBHREE
(PSA International) A1 _E/BEIF B EE (SIPG)ZE -

® GSBNANPOEZFHHSEEEE  RAEFEL GSBNTE
HEEER - B ANREEEWEHE -

® GSBNBE#EmE—AGlEmER  EFPEBGCSBNERNER M
X BHRERERLD EMAHEEAFEAN MHESH - EO
BIREED X oEMERIFEBHE  ARBRSUE G
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XRRS B Sh i b B B AR E R R LA
DCSA (Digital Container Shipping Association)
FuSEERREFEmS

o AAILE/NE:
Data and Interface, loT, Cyber Security,

MEMBERS

Blue Print, Blockchain, port call Eﬁ"ﬁ!‘f
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BF{ERIEARE -

® DCSARHZEBEHBEEE AN EEERE - Shipment,
Equipment, Transport, Event & Location -

~ BERR: DCSA 2020
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The DCSA Interface Standard for Track and Trace 1.0 is meant to describe a standard for the exchange of
information in the form of an input and an output. Figure 2 shows how this interface interplays with the different
technology elements.

Input Input

Data subscribers Tracking Interfaces Data providers

* Manual
 EDIs
 APIs
 Uls

Figure 2. Interface illustration of input and output

To define the DCSA Interface Standard for Track and Trace 1.0, the DCSA is inspired by the Unified Modeling
Language (UML) methodology.

~ BRIZR: DCSA
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DCSA~Track and Trace Events (23{&)

HO: EEBEIREZEERMLDO - EO: BHEERE - ERHEENITIRE
FTEEEEERE - RKERBREXHRBEER

E Empty Facility | Shipment
Event Description Entity Type Cod Indicator 'l'“ “:nlt Type |Information
fem Thi int in time where the em ipment is pick from th .
Gatg out of empty e point in ti e whel e the empty equipme t is picked up from tl e Equipment| GTOT DEPO
equipment from [depot. Depending on incoterms, there might be a change of possession EMPTY
N N Event (Gate Out) (Depot)
depot ffrom the carrier to the shipper.
Gate in of empty IThe point in time where the empty equipment arrives at the customer . cuLO
. . . L . Equipment GTIN

equipment at location (stuffing site). Depending on incoterms, there might be a Event (GateIn) EMPTY (Customer
customer location _fchange of possession from the carrier/depot to the shipper. Location)
Gate in of laden IThe point in time where the laden equipment passes through the gate Equioment GTIN POTE
equipment at port  fat the port terminal. At this point, possession of the equipment will be Egen': (Gate In) LADEN (Port
terminal transferred to the terminal operator. Terminal)
Load of laden [The point in time where the laden equipment is loaded onto the vessel. [Transport POTE
equipment to vessel JAt this point, possession of the equipment will be transferred from the |Equipment| LOAD LADEN VESSEL (Port
at port terminal Jterminal operator to the carrier. Event Terminal)
Vessel departure [The point in time where the vessel leaves the berthing slot at the port  [Transport DEPA POTE

. . . VESSEL (Port
from port terminal fterminal. Some use the term last line released. Event (Departure) Terminal)
Vessel arrival at port[The point in time once the vessel has berthed at the port terminal. Transport ARRI VESSEL PETE
terminal [Some use the term first line secured. Event (Arrival) Telm::al
E'ifihi:geif;::ien IThe point in time where the laden equipment is discharged from the Transport POTE
V:$5:| at port vessel to the quay. At this point, possession of the equipment will be Equipment loigﬁfze’ LADEN VESSEL (Port
rerminal P itransferred from the carrier to the port terminal. Event Terminal)

~ BRRR: DCSA
FH %m A tEERERMERARIEEEERFREZNR
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DCSA~Track and Trace Events (23{&)

FHER

\117,
=

Em, Facili Shipment
Event PY || transport ] e
Event Description Entity Code Indicator 1 Fode Type |Information
Type Code Code Type
The document sent to the consignee and/or notify party informing, that SRM
hipment relea: hipmen i
3hip t, clease e shipment can now be released from its current location and hipment 155U (hipment
message issued P Event (Issued) Release
transferred to the consignee on gate-out.
Gate out of Iaden The point in time where the Iaden equnpment passes through the gate 3 POTE
e e st ey con aina [EQUiPMeNt| GTOT | ,,nc
port DIGITAL
M % CONTAINER
Trug SHERms
cust
Gate B Empty Facility | Shipment
equi Event Description Entity vecn: e Indicator ue !II: nl‘ll Type | Information
Load V¥ Code V¥ Code Type
1 | [Truck departure Transport POTE
equ f v parture | [[he point in time where the truck leaves the port terminal. E P (Dggf‘f‘\m] TRUCK (Port
at p rom port termina vent P Terminal)
Discl POTE
p [Fruck arvival at port he point in time where the truck arrives at the port terminal. Transport ARRI TRUCK (Port
equ terminal Event (Arrival) Terminal)
barg I , POTE
e Barge departure he point in time where the barge leaves the docking area at the port  [Transport DEPA BARGE Port
lead from port terminal rminal. Event (Departure) Te(m:nall
| " POTE
equi | Barge arrival atport ik it in time where the barge arrives at the port terminal. Transport | ARRI BARGE (Port
port terminal Event (Arrival) Terminal)
Disc. Rail departure from [Jhe point in time where the rail leaves the loading facility at the port  |Transport DEPA RAIL PETE
equil | |port terminal rminal. Event (Departure) Telm::all
13t o POTE
Load Rail grr\val &tport he point in time where the rail arrives at the port terminal. Transport ARRI RAIL (Port
equi terminal Event (Arrival) .
atp Table 13. A list of track and trace events
Discl
equil
at a conditional milestone that will only occur if truck transportation is Equipment e LADEN TRUCK (Port
truck at port (Discharge)
; needed. Event Terminal)
terminal
FMCERIRRE R MEARKESEERFREZ TR WEREMPTZEFT 35
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Developing industry standards; educating members and others on
blockchain applications/solutions and distributed ledger technology (DLT)
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BLOCKCHAIN
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* Transportation

* Logistics
 affiliated industries
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on 6 continents
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 BENEFITS TO PORTS AND TERMINAL OPERATORS

PAIN POINTS ﬁ_‘_KID T BENEFTS

C point-lo-point EDI shipping lines
and the port community
Inaccurate ETA & ETDs of vessel Teads to poor pl d use of
port and terminal assets

flows y managemen, leading to
operation diffculies ncluding suboptimal stack placement
Lengthy truck and  utizat pact port

and terminal nperahons

d poor planning

Highly compeitive environment given the rise of global port cap: increased

Simplifies and reduces th

e ool conactegoshpping e e he romr ot

community by
connected to

Quick, easy, conversational electronic communications of ETAS for all port
community participants improves utlization of port assets

ides better data for s

ted booking d next mode of transport

truck and vessel

service times

tack , leading

4. Accurate and llequenﬂy updated ETAs, improved stack placement, faster service times,

d 10 shorter

environmental m\pacl  and better assat planning and llizalon (sarges,cranes, ec),

SIP event data around authorty activities will be received more quickly allowing for
better yard planning. This is especially the case for ports and terminals not connected

directly to the authorities

clout of a more consoldated shipping i industry

visiilty of information ac
more full explotinvestn

ok o SUR SR AR

Information Corp.Ltd

FHER

Eogivkivtt

BENEFITS TO OCEAN CARRIERS

with supply chain
actors g \ermma\s depols, inland carers, veeuemarge operators and 3PLs

| o g)
|

Carriers do not have fullvisibilty and real time access to end-to-end shipment events

Carrier deliver different kind of events (equipment, vessel, administrative) to their
customers today via ndle high

TradeLensﬂ.’i%&i)\.?

service calls today for basic inquiries

Revenue leakage due to lack of clarity regarding responsibity for Demurrage and
Detention o | submission leading
or reductions

Mis-declared cargo, especially the Dangerous Cargoes

Hard to predict the bookings no-show, impact carier vessel utiization and unit cost

A8 3R 5 152 1t B F A T

CETE SN
BB (FRE 25T

n_n

BEX/WEA
BO/E1E5
B/ 8 R8
B/ EIBEE
REEER/FE
AR /S B
& fin/ E A B ENVOCC
IRTTER

Messages 1o terminals communicated on a network basis, reducing the cost of
integrating and supporting individual terminals, depots and inland carriers, increasing
flexibility when it comes to choosing / connecting new providers

Connecting to TradeLens platiorm, carriers wil be able to exchange more complete
and granular events real time for the shipments including events directly from
shipper, intermodal, customs and 3PLs

Streamline the delivery of events by using one standardized interface to the platform. No
‘additional integrations with carrier's customers internal systems are necessar

Supporting Carriers e-solution platiorm allows customers to self-serve for track & trace or
subscribing events into in-house system. This will reduce track & track phone calls and
‘email burden on customer service agents by 20% or more and focus resource on higher-
value services instead

Digital audit trail and full vsibility of shipment events makes documenting charges
easier, simplifies compliance with regulatory audits, and reduces stafftime
managing disputes which are reduced or eliminated

Auditrail and immutable records of source documents (packing lst, commercial invoice)
deter mis-declaration of goods, increasing safety and improving revenue accuracy

With shippers and forwarders connecting and sending events to TradeLens , carriers wil
beable o see actves nappenmg befor the mpty containe ickup and have bete
policy accordingly
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The Blockchain Industrial Alliance (BIA) seeks to promote cross-blockchain transactions and

BIA interconnectivity. The goal of this alliance is to create a globally accepted standard for connecting
blockchains and to bring innovations together.®

BiTA framework and standards from which transportation/logistics/supply-chain participants can build
blockchain applications.”

The Belt and Road Initiative (BRI) has established the Belt and Road Initiative Blockchain Alliance
(“BRIBA”") to spur the development of the BRI by leveraging blockchain technologies.®

0 The Blockchain in Transport Alliance (BiTA) is seeking to develop and embrace a common

BRIBA

The British Standards Institution (BSI), the national standards body of the United Kingdom producing
BSI technical standards, is working on blockchain standards for supply chains.®

The China Electronic Standardization Institute (CESI) works with standardization, conformity
assessment and measurement activities in the field of electronic information technologies. In the past
CESI couple of years, CESI has come out with a vision to introduce three blockchain standards on smart
contracts, privacy and deposits in a bid to better guide the development of blockchain industry in
the country.'
Q DCSA The Digital Qonyaingr Shipping Assoc{atiorj (DQSA) seeks to pave }he way for interoperability in the
container shipping industry through digitalization and standardization.™

The European Blockchain Partnership (EBP) connects countries to cooperate in the establishment
EBP of a European Blockchain Services Infrastructure (EBSI) that will support the delivery of cross-border
digital public services.*

The Enterprise Ethereum Alliance (EEA) is a member-driven standards organization whose charter
EEA is to develop open blockchain specifications that drive harmonization and interoperability for
businesses and consumers worldwide. ™

GS1 develops and maintains global standards for business communications. The best known of

GS1 these standards is the barcode.™
The Institute of Electrical and Electronics Engineers (IEEE) has created a blockchain initiative to
IEEE mature the technology.®
~ Eﬂ‘#%?ﬁ The International Organization for Standardization (ISO) is facilitating a global collaboration to create
WE F 1SO standardization of blockchain technologies and distributed ledger technologies. *
R &R T The Mobility Open Blockchain Initiative, also known as MOBI, is a non-profit consortium funded by
MOBI its members and created to define open standards for the automotive industry to develop and adopt
blockchain at scale."” BRI ST
te of Transportation. MO’
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Figure 5: lllustration of how ownership of the bill of lading (BoL), which is arbitrary data, can be transferred from a shipper
on Ethereum to a consignee on Hyperledger

: Verification to Ethereum that BolL is valid i
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