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1 Executive Summary
!
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2 Introduction
|
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Table 1: Adherence to PLANET’s GA Deliverable & Tasks Descriptions

PLANET GA PLANET GA Component Outline Respective
Component Document Justification
Title Chapter(s)
DELIVERABLE
D1.1 EGTN Four position papers consolidating an
Foundational | initial view of EGTN and a set of
o\ . . . . Chapter 3 has a summary
Position associated simulation scenarios and I,
. . Chapter 3 of the four position
Papers and target improvement KPIs. Final Apers
Simulation Version enhanced based on LL papers.
Scenarios feedback M26.
SUBTASKS
This subtask will provide a
ST1.1.1 .
compendium of research and study
EGTN results (position papers)
Foundational | on month 2, consolidating an initial
Position view of EGTN, focusing on the
. . Chapter 3 has a summary
Papers following issues (1) Geo-economics o
. Chapter 3 of the four position
impact of new trade routes for Apers
Europe; (2) New trade routes’ impact papers.
on TEN-T Corridors and nodes; (3)
Interconnection issues of
railway transport-corridors to/from
Europe; (4) Transition towards the
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Physical Internet paradigm. The
intention is to publish this
compendium in month 2, update it in
month 12, and publish it as a book
towards the end of the project in
month 30 with all additional related
project results included.

This subtask will be responsible for
Scenario Building to be used in Tasks
1.2 (physical flows simulation), and 1.4
(new technologies simulation). The
scenarios will be based on the LL
requirements and the results obtained
through the Foundational Position
Papers.

ST1.1.2
Simulation
scenarios
Chapter 4 defines
Chapter 4 scenarios from Position
Paper.

Scenario analysis will use long-term
demand forecasting.

analysis and selection of technological
alternatives; assessment of new Chapter 4.5 identifies the
transport infrastructure requirements; | Chapter 4.5 key variables and levels
strategic, non-monetary factors, plus for the scenarios.
robustness and feasibility for each
scenario.

The scenarios will incorporate the
targeted KPl improvements for
transport cost, reliability, and
emissions.

Chapter 4.6 describes the

Chapter 4.6 main indicators.
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3 Foundational Position Papers
|
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Geo-economic developments impacting global corridors for trade (PP1)
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New trade routes’ impact on TEN-T Corridors and nodes (PP2)
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Interconnection issues of railway transport-corridors to/from Europe (PP3)
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Transition towards the Physical Internet paradigm (PP4)
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3.1.1  Trade patterns are shifting
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3.1.2 Belt and Road Initiative
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Figure 1: Six economic corridors. Source: www.china-trade-research.hktdc.com
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Table 2: Details of BRI railway connections
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QK?2)*X)*E | "J$$! | $$.$5R! $SI=8T4! 6243TVINKII&)=!L:743 | j[th2U()?2E0/,1H6L!
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3.1.2.1 Chinese investments in European transport infrastructure

B)A7BK7138:3126BK 71" S A7)32: T 101 QLIBK(™ * () *H2:3418) =IOK ) 81967 : AK&) 341+2: 3K 28=() *4IKEI 7 I8AX2(: 7=1438V 74!
OW+2:310&(=1F1/%T "3 10846 3 88) ARIE) =108) *(7:41F19672: PAA? 168 4&UEWVIFI%68838, | [ 7) (A7!FUIREAT 11438 ; 281F102: V7T |
+(:8724 18)=10K74488?) (V(1 F1 D:77A7 | L(8; &2 18&)=! [&57) A& F1 0" &() ! %&:47(87 | .&)374!,7'n&9:7 18)=I62)V(:V! !
AR)AT 1-)3<T:" 18)=! K775 : 2% TIFILT8%(2F 18)=1>7337:=&F ! FIOK7! . 73K7:88) =41QK() 747!() 9743F7)341() ! " 2:34!
2)13K718:37: (741261 F&e?:! 3:8=71:223741()=(AG3713K&313:8) 4" 21319282 F 7418 TVAK(B3() * 18AI<THIAG) 188: 78=T!<(3) 744!
3K71:79(988126!™ 2:34 U2AK! &4l +(:&72418)=IKT77 3 :2**TH IDTTVET! " 2:31ARRAI&: 718==T= 19202 F 741&:712) 13K7!: (4718) =!
=7897:7=1 ; TI797:E86:*7:1 4K(" 4#

Table 3: Chinese investments in European ports (China Global Investment Tracker, 2020)

148 &" ()" ) H(+, 4 =$H)*HE AN | BTHSURR(TY -SH) A/ HEE 529¢+"" +/$ &/2)+8,1/=() 0" *+3 ") H>H; 75+
0#12"()4 89" *+} B(=H/ A AO N ; /54
3(lU(/)t456¢ B (CT

2007 China Ocean Shipping (COSCO) | $140 80% Burg Industries/ transport | Shipping The Netherlands, Port region

equipment Rotterdam
China Ocean Shipping (COSCO) | $5.790 Piraeus Port Shipping Greece, Port of Piraeus

2008 51%

2010 China ktronlcs Technology $170 China Belarus Industrial Rail Belarus

2012 Shandong Heavy $460 Ferretti / luxury yacht Shipping Italy, Marina di Pescara

75% mak
aker
2013 China Merchants $530 CMA CGM / Terminal Link | Shipping France, Port of Dunkirk,
HAROPA, port of Marseille, Port|
49% of Casablanca, Port of Tangiers,
Port of Marsaxlokk
2013 Dalian Wanda $500 92% Sunseeker / yachts building| Shipping Britain, Port of Southampton
(J
2014 China Communications $950 Railway link [ i Shipping Israel, P farbour
Construction Mediterranean
- .7 .
2015 China Railway Mneermg $400 Solel Boneh Rail Israel
2015 CSR Corporation $190 100% Specialist Machine Shipping Britain
Developments
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2016
China Communications $110 Riga Commercial Port Shipping Latvia, Port of Riga
Construction
2016 China Ocean Shipping $420 67% Piraeus Port Shipping Greece, Port of Piraeus
(]
2016 China Ocean Shipping (COSCO) | $150 . APMT sells off Vado Shipping Italy, Port of Genoa
Qingdao Port Group 40% (Genoa) port
b Shipping The Netherlands, Port of
2016 Chlna Ocean Shipping (COSCO) | $143 35% Pomax Terminal, P Rotterdam
Qingdao Port Group
2017 BOM Metro light rail Tel Aviv|Rail Israel
Shenzhen Metro, China $170
Railway Construction
2017 . . > . Belgrade-Stara-Pazova Rail Serbia
China Railway Mneermg $350 .
section
2017 Noatum Ports Shippin Spain
China Ocean Shippin $230 51% pping P
2018 Rail Israel
China Railway IPneering $710
2018 . . KA' . Novisad-Subotica section Rail Serbia
Ch!na Railway Peineering, $1.090 (Belgrade-Budapest)
China Communications
Construction
2018 CNG terminal Shipping Greece, Port of Thessaloniki
CMG - 1%
2019 . . . Opus Global / link Belgrade- |Rail Hungary
China Railway Mneermg 50% Budapest
2019 Logistics Centre Varna Shippin Bulgaria, Port of Varna
Sinomach $130 & pping &
2019 . o Piraeus Port Shipping Greece, Port of Piraeus
China Ocean Shipping (COSCO) | $670 32%
|
Ports

K71 2:3410) 1BK7! . 2:3K1-=:(3(AI078&18: 71261() 37: 74315 TA&24T12613K 714K 2:37: 1=(438) A716: 2F 13K 71182 1/8431() 32107 ) 3: 63
8)=!/8437:)1 /2:2" T4 OK7! :223716: 71 GK&)*K&(! 32! . 2:3K! —=:(83(A! (4! "I F (5741 4K?:37:1 3K&) ! 3K7! 122371 37!
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L:83(48896. [(7))& I\8&*7)62:3 1&) =1~ =() 7 OK71 <K 28714T437 F1 261 -=:(83(Al " 2:341A228=17F7:*71() 321 & F 283(E " 2:3!
*837<&T 1 A?)=(3(?) 88! 3?1 62:3K7:! ()37*:83(?)! ;73<77)! 6(97! F&)! "2:341 ()! 3K7! :7*(?)! &:7! T)K&)AT=H OK7!
%7=(37::8) 78)! Q?::(=2:1 (41 3K7! 23K7:1 (F " 2:38)31 3:8)4" 2:31 A7) ) TA3(?)! <(3K! 3K7! _ 2:3K! —=:(83(A! +7?:34# OK(4!
A?::(=2:1A-2447414(U1 /™ TAP2)3: (741 0™ &() 1 N:&)AT 1138ST 86297 ) (&1 Q: 283(6. &) =! N2)*&: Tl I3 A?) ) 7A34! §2*(43(Ad!
8)=! 2:38)IK2;4142AKI841-8F 7 (&IE [887) A8, ! [887) A(BZ%8=1 (= 1k&:8*?2a8ZL&:AT8?) &I %8 47(871F, T?) EI02: ) 1f!
%o(88) FI[7:?)&IE! +&=287[7)(ATIEIO:(74372\2 " 7: 11,02 ;608) &I FIL2=8 " 7431EKrK?) TH!

Terminals

b(3K! 3K7! 3:8)48A3(?)! ()! " I$C! <(3K! Q%~—! QD% ! QK()&! %7:AK&)34! n28=()*! &AX2(:7=! ORi ! 7X2(3T! 438V7! ()!
07:EQ88! , (V. <K(AKI 2<)7=I $NI A?)3&()7:1 37: F()&! ()! BI A?2)3:(741 1)! " I$5! Q%! QD%! :7()6?:A7=! 3K7!
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Chinese actors involved in Europe’s transport infrastructure
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3.1.3 Geopolitical interest in the Arctic
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Figure 2: Annual cargo volume x1000 tons on the Northern Sea Route (Source: Northern Sea Route Administration)
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Figure 3: Transit cargo volumes x1000 tons through the Northern Sea Route
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Figure 4: Number of voyages per ship type in 2017
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808" ( )"H"

Economy Additional fees (e.g., tugs)

Availability and training of sailing personnel

Traveling distance

Fuel costs (different fuels)

Legal status of NSR

Costs of ice-class vessels

Risk of oil spills

Sailing speed

Insurance rates can be higher (between 50-200%)

Infrastructure Availability of port services

Availability of infrastructure

Level of safety for navigation

Bathymetry (draft)

Weather Stability of weather conditions

Length of navigability window

Seasonal availability of the corridor(s)

Geopolitics Attitude and rulings between countries

Ethics Attitude of shippers, shipping lines and other stakeholders
Table 4: factors determining the commercial usage of the NSR (own elaboration)
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3.1.4 Transhipment hubs in the Mediterranean ports & Middle East
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3.1.5 International North-South Transport Corridor
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Figure 5: Mapping of the International North-South Transport Corridor
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!
3.1.6 Impact of emerging routes development to the TEN
!
3.1.6.1 Dynamics and complexity: consequences on corridor level
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3.1.7 The Corridor Connectivity Index (CCl)
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Figure 6: Diagnostic model of the Corridor Connectivity Index
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3.2.1 The boom of global freight transportation

OK7!™ 24(3(?)1"&" 7:1++"" 18447447 H13KT (I " BA3I&) =I&IF "8(5(7: 41 2613K71%8? ; &816: 7(*K3! ; 22 1 2613K71684314797) 3TIT78.: 441
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!
3.2.2 Geo- economic trends affecting global freight transportation
!
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2 Shipping the same freight container onto different modes of transport.

3 Such as defense or security technologies.

4 A greatly simplified example would be a European car manufacturer who acquires car parts in Asia, ships these to Europe
for assembly, and then ships its finished cars back to Asia.

> The April 2021 blocking of the Suez-canal Ocean route by a freight vessel illustrated the vulnerability of the ocean.

© PLANET, 2020 Page | 22




D1.1. EGTN Foundational Position Papers and Simulation Scenarios

3.2.3 New trade routes affecting TEN-T
!
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()6:843:2A32: 71) 73<2: VAU ATIAZ: - 7) 31824l T3<TT)17)3:T1" 2() 34IA2 28=1K (3321682 < A< (3K () 1A 22) 3: (7412:1: 7%(?) 4t
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!
3.2.5 Looking beyond TEN-T: how to adapt the network to changing circumstances?
!
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3.2.6 Principal conclusions
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3.3.1 Proble

0K71/2:2" 78) I>3BI: 7(*KBIQ?:: (=2: 4K>QII&) =13K710:8) E/2: 2" 78)10: §) 4™ 2:3 . 73<2:VAHO/ _EOII&: 713K 7IAPHT7A3(?)!
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) (2)]4:&(E10)6:843: 2A32: 71321~ 4(8H1 ~HI&IG281 -8 (F<&TI) 73<?:VI)37:2" 7:8& (B3TI?) 1&BIIK7471/2:84(8) 1A2) ) TAI(?) A1 (4!
) 23IT7318): 7883TI?) 3K 71=(667: 7) 34 7A3(2)ABOV) *1/2: 2" TI<(3K! -4(8_1&) () 97)32: TI261A2: : 7) 3IA: 2448 ; 2:=7:1:(3<&T!
" & &F737:414K228=1 ; 717863 2:837=H0K71()37: ) &3(?) &8IAP8& ; 2:83(9712:%8) (483(?) 41&) =!() 9289 7=1438V 7K 28=7 :413K&3!
427 " 2:313K716: 7(*K313: 866(A13K&3!: 2) 41882 13K 74T 1()37:C8ATAIK&IT! ; T7) I=T4A: (; 7=1() 18147 " &: 83714 TAY(?)H1-1 " 244( ;7!
() " 23162:3K7IF2=TH() *18) =14AT) &:(2!; 2(=() *16?: 1:&(B<&TI3:8) 4" 2:363(?) (41884 21=T4A: (; 7=1() 1814 " TA(B(AIAK& 37 :#

3.3.2 Catalogue of railway interconnections
—881:&(8<&TI)37:A?) ) TA3(?)4IK&IT! ; 77) IAPBTAIT=I8AA?:=() *13213K7(:1* 72 :& " K(AI=(: TA3(?) 4il!

E /843;?2)=I137<&:=413K7!>244(8)!; : 2&=!:&(§!*&2* 7)) 73<?: Vill

E 0?723K7843I137<&:=413K7!02: V(4K TlIQI*&2*71) 73<?: V4!l

E @?23K<T743N) BKT7I=(:7A3(?)1261-6: (A&I3K: 22*KI&! " 12 247=1:&(8<&T!32) ) 7812) =7:13K7'D(; : &83&.:143: &(3HT 7313?!
;715 2(8318!

—U2FF&:TI=74A:("3(2)1 " 7:1: T883(?) IK&AL; 77)1 " 1 29(=7=1() 1&1=738(87=138& ;87142 " " 2:37=1; TI&==(3(?) &8!) 73741?) 13K7!
08:(2241()6:843:2A32: 71" &: &I 737 : 4113 2431 ; 71) 237=13K&314797:881; 2:=T7:1A: 244() *I§() 7418 71" : 74T ) 3T1) 231247 =167
6:7(*K313: &86(A-1g: @)V]ID =(A83?: IK&4! ; T7)1=79782 " 7=I<K7: 7 ; TI<TIARST*?: (47=13K7IA?) ) TA3(?) 41 18AAR: =) *137I!

E SIK(FKIOP82IF716:7(*K3!3: &56(A!
E o 2M42F716:7(*K313:856(AI7U(434
E @) 231V) 7<) 1(616: 7(*K313: 4G5 (Al(41A?) =2A37 =41

Q&:*?13T ™ 74IA&::(7=1K&I7!; 77)A&37*?:(47=1&41628? <4l

E AL HI0)37: F2=88HI01IA?)36() 7:4 1) ?)EIGLIA?)3&() 7:4 HA:&) 7& ;671147 F (E3: (87 :418) =14<&."1; 2=(74l4!
E 20l 28VIAR: *P42AKIGAI3(F 7 1A:2=T12(818) =1: 76() 7=12(81 ™ : 2=2A34 12: 74 173A¢

OK7! 6282<()*! A?)428(=837=! 36;87! 42FF&:(a74! 3K7! 60)=()*4! ?)! 3K7! 3K:77! (=7)3((7=! :&(<&T! A?))7A3(?)4!
H/843;22) = 10223K784318) =10223K<743I41I31A) 38() 413K 7! ; GA(AIVTT!: &(B<&T!()6:843:2A32: 71 " &: &F 737 : 41866 7A3() *I3K 7!
2431 3K71 ()37:2" 7:&; ((3T! 261 3K7! 3:8() 41 A(A283()*! ; 73<T7)! /2:2" 71 &) =! — (&1 88! 3K747) 77 7)341 4K?2%=! ;7!
()37*:837=1()3213K7I4(F2883(?) | F2=7818) =!() I3K7!=79782 " F7) 312614 ™ TA(B(AI4AT ) &: (44!

Table 5: Main parameter in railway corridor

® The items mentioned above will therefore be of particular importance for the PLANET project’s conclusions and
recommendations for future TEN-T development.
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4"C(- ShS8" "+ h(
! i, =" _*-+0 " -U= = " " " - "
IIBICE=-H(| @740 D9D"=( | oy o pgnpn( | o aSt— (| TS, (" BT (S, =(| >H(0-3=(
BII,EI+(

Eastbound (Russia) | Finland, Estonia, Latvia, | 1 520 mm (even 1 | YES 600m, 700 m or | 22.5t

Lithuania, Poland, | 524 mm in Finland) 1,100m

Slovakia, Hungary,

Romanies
Southeast (Turkey) | Bulgaria, Greece UIC gauge Partially
Southwest Spain, Morocco, Algeria New project (tunnel) — not relevant for PLANET
(Morocco)

3.3.3 Stakeholders involved and international organisations

OK(41AK& " 37:1()3: 2=2A7413K71 2" 7:83(?) 81 438VTK 2= :41H&! * 7:42) 1 2:187*681 7)3(3T | 78+ 1AP " &) TII&) =1 () 43(323(?) 4!
)92897=1()13K7!FE)&*7TF7)31261()37: F2=8813:8) 4" 2:3812: 1 7U&IF "§7 1816: 7(*K3I67: <&:=7:12:1()37: F2=8413:8) 4" 2:3)
2" 7:8372: (43K T F F7=(8371" &:3) 7:1268K7IA?) 4(¥) 2:H>&(B<ETI()6:843: 2A32: 712" 7:832:4 12) 13K7123K7:1K&) = I " : 29(=7!
D23TAEIK(M () =(: TAIIAT - O(AT (4181 " - 7: TX2(ETIC2:13KT12: ) (a83(7) 1 20 ()37 F2=813:€) 4" 21341 - )1297:9(7<1 243K T!
()37:8A3(?)12613K7! () =(9(=2881 8A32:41 () 13K 71A2) 37U31 261 3K 71 682<1 261 ()62: F&3(2) 1 &) =1828=() *1 2) (34! (41 *(97) 1 () 13K 7!
B2 <()*I6(*2: 74

Forwarding Consngnee

agent

Intermodal
Operator

Carrier A/ i Carrier B/
Haulier A Haulier B = Terminal B

Intermodal
Loading Un n—) Information s

Figure 7: Stakeholders involved
!

6727:E32E=22:1 ()37:A2)3()7)388! 3:8)4"2:31 ()928974! F2AK! F2:7! 27 7:83(?) 88 "&:3(74! &)=! 265(AS! ()43(323(?)4!
APF " &:T=132180F2: 71A2)97)3(2) 881/2: 2" 78) 1()37: F2=6813:8) 4" 2:3113:&() 41=7" &:3() *16: ?F181/2: 2" 78) 1) 2=713?1&
QK() 747I=7430)83(?) 1< (1*213K: 22*KIF 2AKIF 2: 71A22) 3: (7418) =< (83K 241 ; 7142 ; F(337=1321888: % 7:1:8) *71261=(567:7) 3!
" 2A7=2:7418) =) 28741H797) () 13K 7IAP2)3:TI3:6() 12" 7:83(?) A F(*K3! ; 716==:7447=132182A881823K 2= (3(748(V7!() QK &!
62:17U&F "§7 1HI0K71: 287HA11&) =13K 7138 4VHAI 1261 78AK &V TK 28=7:1: TF&() IK?<797:H) 7&:ATIBK7UEFTI()!; 23K13:8) 4" 2:3!
47*F7)34H0K7) 7U3142 ; AK& " 37:41< (81" 2() 31223198 (7241438 7K 28=7:4]1() (3(83(97 41321 : P 2371: & (<&T13:8) 4" 2:383(?)!
310K &!
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3.3.3.1 The EU-China Connectivity Platform

OK7! /2:2778)! ~)(?)! H/ ™11 &)=1 3K7! +72"87J41 57" 2;5(A! 261 QK()&! HQK()&I! &:7! A?FEF(337=1 32! F&)3&D)*! &)=!
=79782" ()*143:2) *18) =16:2(36281: 7883(?) 41() 13K 718 781 2613:8) 4™ 2:34) 1&) 1 7662231321 * 1 29713:8) 4" 2:31A7) ) TA3(9(3T !
3K71/2:2"78) 10?7 F F(44(?) HEDI% L [/118&) =13K7! . £3(?) 881679782 F7)318) =!>762: FIQ? EF(44(?)1261QK() &K - 6>Ql!
74383 §(4K7=181Q?) ) TA3(Q(3TI+86362: F1() " ISN:!

OK7IE&()!?;¢7A3(9712613K 7 1+88362: FIFIGAIE*: 77=1; T1; 23KU(=TAIFI413217U 62: 712 " 2:32) (3(74162:162:3K7: 122" 7:83(?)!
()13K718: 7812613:8) 4™ 2:31<(BKI&IQ(7 <1321 7) K& ATIT) 7:%(741 ; T3<TT) 3KT1/ ~ JAI&™ ™ :28AKI3?1A?) ) TA3(9(3T [ A2=()*!
3K710:8)4E/2:2" 78)10:8) 47 2:31 . 73<?:VIHO/ . EOI 1&)=IQK() &JAIL7831&) =I>28=1) (3(&3(97!HL>IIIEI 0K 7! "88362: F! (4188471
247=1321<?2:V137<8: =A1*:7837:13:8) 4" &: T)AT 1: 7A(" - 2ABTI) | F&:V73I8AATA418) =18 1879781 "8 T() *16(78=167:1 ; 24() 744741
()3K718: 7812613:8) 4" 2:31()6:843: 2A32: 71=79742 " F7) 31

06?: 714" TAG(AGKT 13K(41A272" 7:83(?) () AB2=T418A3(?) 4132

o (K& 7I()6?:F&3(?) ! ":?2F?37 47887441 3:866(A! 687<4! &)=!3:&)4" ?:31 CRA(B(3&3(?) ! &)= =79782 "1 4T) 7:*(74!
3 73<TT)I3KT7(:1:78798)31() (3(&3(9741&) =1 " - 2cTA34H!

o =7)3(CTIAPE?"7:83(?)! 2" " 2:32)(3(74! ; 73<TT)I 3K7(:1 : 74" 7TA3(97! " 28(A(74.! OAB2=()*I 3K7! 0:&)4E/2:?"7&)!
0:&)47?:31 . 73<?:VAI&)=10K7!L7831&)=!>?&=I) (3(&3(9 74!

o JUT8?:71;24()7441&)=1()9743F7)312" = ?2:32) (3(74!1?" 7)13?!; 23KIQK() &!1&) =13K71/2: 2" 78) 14(=T7#!

o Q:78&37! &! 68972:&;87! 7)9(:?)F7)3! 6?:1 42438()&;87! &)= ()37:E?" 7:&;87! A:244E;?:=7:! ()6:843:2A32:7!
)73<?:VAI()IA?2)3:(741&) =L 7*(?) 41 ; 73<T7T7)13K71/ ™ 18)=IQK () &#!

3.3.3.2 GETO

D/01EID:?22"126/2:?"78)10:8)41/2:84(&11 " 7:83?:418) =I"?: <&:=T:4E!<&416?2) =7=!() IL&478/) '$R5B#N341672) =&3(?)!
&(F7=13?14867*28&:=13K71()37:74341261/2:?" 78)10:8) 4EQ(; 7:(8&)!? " 7:83?:418)=132142 " " 2:313KT7I () A: 7&471?6!13:&66(A1 ?) !
3K7!/2:84(&) " :&B<&TIA?::(=?:#I)13K7! " &43 13K (4! ™ :(F&:(8T!: 767::7=13?10:8) 410(; ! <K(AK!<&413K7!?:(*() &8 ) &F7! 720!
D/01!sQ?FF2)(3T1261/2:?" 78)10:8)4EQ(; 7:(&)11 " 7:&37:418) =IN?:<&:=T:4sH

D/0LIABKTID7437:)1/2: 27 78)1" (88:12613K71()37:) &3(?) 881) 73<2: VIG2: 3K 71" : 2E23(?) 12610:8) 4EQ(; 7:(8) 13:8) 4" 2:3#
B1(412) 71268K71() (3(837:418) =1672) =7:4126BK7H) 37: ) 83(?) 83102 2:=() &3() *IQP2) A[1?) 10:8) 4E/2:84(8) 10:8) 4™ 2:383(?) !
HQQOOI! ()16 24AP<H13142 " * 2:3413K 71 &A3(Q(3(741 2613K(A1AP2) ARl () 181 A?) 43:2A3(9718&) = AP FF(337=! F&) ) 7:410K71¢?()3!
766?:341 261 QQ00! &) =1 D/0L1 371 *: 22371 ()37:)83(?) &8 3:8) 4" 2:31 2) 1 3K7! /2:84(8) 18 =! 3 :(=*7! <(3K! &! 9&:(73T! 26!
) (3(83(974IK&ITIFE=TI&IA(*) (B(A8) 31AP)3:(; 23(2) 13213K71=79782 " F7) 312613K 74713:8) 4™ 223441

3.3.3.3 CCTT

OK71)37:)&3(?)881Q22:=()83() *IQ?2) A1) 10:8) 4E/2:84(8)10:8) 4" 2:383(?) HQQOOI! (418! ) ) EAP EF 7:A(8413:8) 4" 2:3!
8442A83(?)1<(3KI&) 12" 7)ET) =7=1=2:83(?) 1: 7*(437:7=10) 13K71%68() > 7*(437:12613K 71A&) 32) 126172 ) HO<(3a7:86) = 14!

0K71QQ00!<€41622)=7=!; Til

o OK719%()(43: TIGI>E(<&TIQ?EF2) (A&3(?) 126K 71> 244(8) N 7=7:83(?) HE537: BK71: 743: 2A32: () 1261 JICIFILjQ)!
SK6I>244(8) 1>8(<&T4I#!

o 67234AK7ILE&K)H6L!-DIA!

o D:?271201/2:2778)10:8)4E/2:84(8) N1 <&:=T:418)=11"7:83?:4HD/O LI

o \?:78)1)37:)83(?) 8N T(*K3IND: <&:=T:41-442A(83(?) HNIM - [

+:747) RTBK7IQQO0IKEAIF2: 78K&) R$IF 7 ; 7:142A(73(7415: 71" $IA22)3: (74 1) A2=() *1: &(B<&TAIZ6!/2:2" 7 1-4(818) =!
3K71QUE!438374 878=()*14K(" " () *IAPE " &) (74 12" 7:832:418) =167: <&:=7:4 | " 2:3418) =143797="2: () *IA?F " &) (74 143837
2:%6)(a83(?) 4 B=IF () (43:83(?) 418) =IF2) (A(* &8(3(74 BTSTA?FI8) =IF&:V730) *IA?IF " &) (74 47A2: (3TUT:9(A74 1&) =IF&44!
F7=(8172:1F2:713K&) " I T7&:41K(43?: TI3K71QQ00!K&4IGAK(797=1&IK(*KI()37:) 3(?) &81438) =() *18) =IK&4! ; TA?E718) !
T66(A(7)31037:)83(?)88162: 2F162:1) 73<2:V() *18) =1 7881A22 7 7:83(?) | T3<T7) 18881 " &:3(741() 92697=1()10:8) 40 7:(&)!
6:7(*K313:8) 4" 2:383(?) !
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OK7! F&c?:1*28841 261 3K711)37:)83(?) 881 Q22:2()&3()*! Q22) Al 2)! 0:&)4E/2:84(8)! 0:8)4" 2:383(?)! HQQOOI! &: 71! H$!
833:8A3(?)12613:8) 4(318) =162: 7(%)13:8=T1A&: *212) 1 0: &) 4E/2:84(8) | : 223741 " &44() *13K: 22*K13K7137:(32: T1 26! >244(8, !
DA82=()*12)13K7IN0QI/&43EID 743 |  2:3KEQP23KI&) =IH" [1A2?2:=() &3(?) 1 2618A3(9(3(741 26! " &:3(A(" &) 341 ) 13K 71A&: :(&* 716!
*29=41; TH&) =18) =IUT8IUTAY(?) 412610:8) 4E/2:84(8) - 2237418) =1() 37: ) 83(?) &813: &65(AI3217) 42: 713K 7IX284(3TI261=78(9 7 !
8)=I=79782" E7)312617A2) 2 (Al: 7883(?) 41 ; 73<77) 1A22) 3:(741261+8A(B(Al: 7*(?) 107)3:881-4(8_1QI0 IL&E(AIA38374 18) =!
/2:27 T1240)*13K71()6:843: 2A32: 71261>244(8) 1> & (f<&T44!

3.3.3.4 0sID

OK711L:*8)(483(?)16?:1Q2E2 " 7:83(?) 1261>6(3<&T4I() [/8437:)1/2:2" T18) =I-4(&H1 Bj611(41&1*297 ) F 7) 38KT!()6827) A7=!
)?)E<297:) F7)36812:%8) (483(?) 1261/8437:)1/2:2 " 78)18) =1-4(8) 1:&(B<&TI2) =7:38V() *416?2) =7=!() I$RNSI&) =! ; 847=!
0! D&:48<# OK7! 10j6! K&4! A2::7)RTI"NL T ; 7:41 6241 4271 <7437:)1 /2:2" 78)! :&(3<&T! 2)=7:38V() *4! K& *!
247:97:1438324410K7143:837*(A1? ; CTA3(9741 2613K 7! 18618 713K716?: F&3(?) 1 2613:8) 4™ 2:314T437 F418) =13K7143: 2A32: 88!
S762:F12613:8) 4" 2:31&(F7=1831 ; 7337: A2 " 73(3(2) 73<77)13:8) 4" 2:317)37: " 1 (4741 ()1 * &:3(A288:13K7! : 7=2A3(?) 1 26!
=78(97: TI(F7418) =18AATS7:83(?)1261%22=413:8) 4" 2:34!

3.3.4 Research Gaps
N2:3K7:1: 747&:AKIGA3(9(3(7414K 226=167A241) 13K 71628%2<() *IAG37*?: (74!

o Q837*2:TIITIO3EI(A3(ACHI F2: 71=736(}418) =1&AA2:8371=8381 ) 13K 71A2:: 7)313:8) 4" 2:319 282 F 74141 26! F&3: (U1 !
3K7I3T " 74126147 :9(A7418) =1*22=413:8) 4" 2:37= 1897:8*713:8) 4B13(F7 1" :(A7I() =(A&3(?) |=T86T4#

o Q&37T*?:THIFIG:643: 2A32: 76" 18) =1(F " 8A3I&) BATA(4IHO/ - E0IO7:4241-4(8) AP+ (=2:41 |()9743F 7)341) 77=7=!
0!:8(<&TH) 7418&)=1) 2=T4HT)3:T1* 2() 341 162681787A3: (5(A&3(?)#!

o Q837T*2:TINIFI/A?) 2 (AITO2823(7) 1 2613K 7138 (G641 2613K 71=(667: 7) 313:8) 4™ 2: 31 F2=74IH:&(8 | F&: (3(F7 1:28=1 |
425 4(=(741/2:2" 78)18) =1-4(8) 42 ; 4(=TUAKT F 74 IF&() 1: 7842) 4167:12) 5 B8) AT=13:866(AIHP<4 1?88, ; 2:83(?)!
"88362: F4 1A24318) 8ATA(44!

o QR37T*:TLIL! F1 177:83(?)4I ;7337:1 2)=7:438)=()*! 261 3K7! A2::7)3! V7T! ;24() 7441 K2:=874 1 (F":297=!
A8 ; 2:83(?) | E2=T84 1()37:2" 7:& (H3TI261) 2=744!

o Q837*2:TI [IF11))2983(?)! ()! 37AK)262*T! &)=! &4473I1 37TAK) (AGE! ()37:2"7:&;(B3T! 26! <&*?)4! &)=!1, 4!
4" TAG(AR3(?)4 1120 1=8381()37: 2" 7:&; (B(3TI&) =!=(*(365(4&3(?) ) 77=4!

3.3.5 Model description & scenarios

OK7!=(8*) 243(A F2=781371 ; 71=79762 " 7=1 <(3K()13K7!+, — . /0! "1 2(7A3I 4K 2 26=1 ; 71 247=18418)! ()43:2F7)313?1 ; 733711
A?F " :7K7)=13K71A? I 87Ul TAP4TA37F1 261 :&(8<&T!3:8) 4™ 2:31<(3K! ()37: F2=881828=()*12) (34! ; 73<77)!/2:2" 71&)=!
>244(87QK() &H10K71=(&*) P43(AIF 2=THAKP28=1 ; 7143:2A32: 7=12) I&13K : T TE8T7:1=(F 7) 4(?)!

E o )6:843: 2832: 71&T7 1 <(3KI=73&(7=1: 22371=74A:("3(?) AH) A2=() *1 &) F&" 19(4288(483(?) 1N 4(F (3811 3?13K 71 >&(8
AT(*K31Q?::(22:41 62A2F 7)318) =1 Q2432 7:11)62: F&3(?) ! +48362: FIHQU+I1 =797827 7=1 ; TI> _ / 13K7! F2=T8)
AK?28=1 " 12" 247181 9(4288(483(?) ! 26! 3K71 4787A37=1 :223() *1 <(3K! &3BIB() 74 1 37: F () &84 1 3: BAVI *82%74 | :8 (<& T!
" 26674

E 177:83(?)&8I8T7:I<(BKI=T38(7=12" 7:83(?) &1 " - PAT=2: T4I831=(667: 7) 3IVTTIK&) =797:1 " 2()34IH) P=74 |A: 244
12:=7:1" 2() 340K (41797814K 2 28=1=(057:7) 3(83713K71: 267412613K 710/ . EOIA?::(=2:416: P 13K 713:8) 4A2)3() 7) 384!
- 7883(?) 43K TIA) ) TA3(?)AL; T3<TT)I/2:2 7 718) =I>244(818) =I8BIATETAST=1: 22374 V() *1/ 2:2 " TI<(3KIQK ) &!
OK(A168T7:14K228=1 () A2=713K71 TUAK&) * 71261 A2432 F418) = AP F E 7: A(8BI =PA2 F 7) 341 84 < THIKY(F() *1) 77=T7=!
6?:13K7IA78:8) ATI62: 1 7UGIF 871

o, 7*68IP! " 28ATETT7: 13K&3IE (K3 " 8A313K713< 218 ; 2971F 7) 3(?) 7=H8T7:418) =1< 2 28=1678=132H$114(*) (5(A8) 3!
AK&)*T741 ()! 37:F41 26! ()6:843:2A32:7! A& " BA(3TZ&9&(8&; (3T &)=! K11 (F2:38)3! F2=(5(A83(?)4! ?)! 3K7!
27 7:83(?) 881" :2ATA4TA126IH()37: F2=88116: 7(*K313:8() 4!

A1 1T8AKIBETT:12613K 7! F2=T78 1ABT&:1X28) 3(6(& 3 87! \+I414K P28=1 ; 71=79787 " 7=18) =1() 37*:837=1() 3?13K 7! F2=T8I0K 747!
\+I414K228=147:9718418! ; &4(41321(=7)3(5TI&) =184474413K71 " 237) 3(881 613K 7! 7 7:%7)31: 2237413K&3 < (B! ; 7'=76() 7=!)!
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3.3.6 Conclusions
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3.4.1 Physical Internet background
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Figure 1: The Physical Internet roadmap
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Figure 8: Physical Internet roadmap (SENSE project [4])!
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3.4.2 Research questions

!
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3.4.3 Pl Literature review
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3.4.4 Research gap
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Figure 9: Main process representation in end-to-end corridor transport process
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Figure 10: Main decisions in end-to-end corridor transport process
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3.4.6 Towards the Physical Internet
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4 Simulation scenarios
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Figure 11: Steps for scenario planning process
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Figure 12: Scenario structure outline example
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Table 7: Model parameters for Europe-China trade flows

Parameter Parameter adjustments
Trade data Increase/decrease trade between countries
Rail terminals Add or remove terminals
Rail routes Add/remove routes
Rail services Add/remove services
M ™
Rail costs Increase/decrease rail costs
Terminal costs Increase/decrease attractiveness of terminals
Sea ports n.a. —all sea ports are included
Sea services n.a. —all sea services are included
Sea costs Increase/decrease costs §
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Scenario | Scenario Il Scenario lll
RAILWAY INTEROPERABILITY POLITICAL FRAMEWORK DIGITALISATION

*The railway corridors are not yet
fully interoperable and thus limiting
a smooth transfer of
trains/wagons/intermodal loading
units between Europa and Asia.

eThree levels:

- Poor interoperability: AS-IS
situation.

- Medium interoperability: AS-
SITUATION + partial interoperability
(train length, axle load...) on some
routes.

- Full interoperability: all routes are
fully interoperable.

e |nitial key indicators: number of
trains/day/route, transit times and
cost per unit.

¢ The political context both in Europe
and in especially in China,
significantly affects the railway
transport on the Eurasian routes.

¢ Three levels:

- Degraded mode: the subsidies will
only be allocated to Chinese
companies, the dangerous goods
are not accepted at all on the
Chinese railway network — customs
procedures are reinforced.

- Status mode: AS-IS situation

- Upgraded mode: open subsidy
schemes for all companies
transporting goods from/to China —
dangerous goods are accepted —
simplified customs’ procedures.

o |nitial key indicators are: number of
trains/day/route, transit times and

A 6Bl Dllz!" 7:13VF 121" 7:1A2)38(0) 7: 1) 2 ; 7:1261K&) =§7=1A?) 38() 7:44!

*The European railway sector is
submitted to regulations regarding
data exchanges and digital platforms
(for example TAF TSI). This scenario
should evaluate the impacts of
digitalization on the management of
documents (customs and
commercial) on the Eurasian routes

¢ Three levels:

- Low: current situation

- Medium: partial digital document
management

- High: full digital document
management

o Initial key indicators are: number of

paper documents versus digital

documents and number of

community platforms (business &

authorities).

cost per unit., number of loading
units with dangerous goods,
subsidies received per loading unit
and number of produced
documents.

\ Figure 14: Scenario options \
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How could the various aspects of the Physical Internet contribute to improving the operational performance of
intercontinental corridors in PLANET?!
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Table 8: Steps definition for Pl Scenario

+H$,- L0718

1. Focal issue How could the various aspects of the Physical Internet contribute to the improvement of the
operational performance of intercontinental corridors in PLANET?

2. Key factors Collaboration, Standard containers, Trust sharing information, Open Logistics Services
(Supporting Policy).

3. External forces +5-Trust in Pl system; Open Collaboration between companies.
e +ocial .5 Dynamic pricing; win-win for all players.
* .co.nomlc .5 CO2 pricing in shipping; increase of the fill rate.
. -nvironment
e 3olitical 35 Incentives for Open collaboration; Supporting Policy (Pl regulations).
* 4echnological 45 Digital visibility; Automated distribution systems.
4. Critical uncertainties Stakeholders’ reluctance toward sharing information. 672%7-.8 , ""*#9

Certified open logistics service providers.

Standard logistics protocols.

Containerized logistics equipment and technology. 672%7-18 , ""*#9
Physical interoperability between different load units.

Too many regulations that hinder innovation.

Lack of trust on sharing information services and systems.

Lack of appropriate standards for data collection.

Development of reference IT architecture.

5. Scenario logics High / Low PI Adoption
Weak / Strong supporting policy
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Figure $S: Consolidated scenarios structure
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Figure 17: Main dimensions of the CCl indicator
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4.6.2 Transport costs
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