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Inspect Service Protect
MERMEC delivers complete rail signalling and
MERMEC provides cutting-edge technology train control solutions around the world to
H‘M and experienced personnel for rail railways and rapid transits.
55‘ infrastructure monitoring as contracted MERMEC is a reliable supplier providing our
S MERMEC is leading the way in analytic-driven services; customized campaigns able to fit clients with innovative and excellent service,
A maintenance solutions offering the most customer needs from one-day testing to multi- knowledge and expertise across technically
N comprehensive portfolio of recording cars and year term program. advanced, purpose built signaling and
1] more than 60 different types of automated MERMEC offers a wide-range of advanced communication systems.
|-| inspection and measuring systems. Smart services from off-the-shelf hi-rail cars to MERMEC unmatched expertise in mission-
< decision supporto tools enable predictive custom designed measuring vehicles; from big critical systems development has been melt
N maintenance. data analysis in the cloud to flexible data with its sought-after knowledge in safety-
*~ reporting; from remote competence center for critical applications design to obtain a unique
3'_’ centralized processing, to on-site experienced product portfolio including ECTS L1 and L2
professional. turn-key solutions, LX obstacle detectors, Safety
Portals and many others.
I::::::t m:a:l:tl';)n;ent ATP (Automatic Train Protection)/ATC
(g Catena pMeasurement (Automatic Train Control) Systems:
[Vl | Yy . ERTMS (European Rail Traffic Management
| Catenary Inspection System)/ETCS (European Train Control System)
Train Monitoring - :
:I:\ . . . Systems, SCMT (Sistema Controllo Marcia
Ly Recording Cars (Vehicles) Measuring Surveys
. . . Treno/Italy) System
Eﬁ Recording Car renewals: Data Analysis and Reporting .
. . Level Crossing
% Retrofit/Refurbishment Asset Inventory Diagnostic Systems
RAMSYS; Predictive Drive for maintenance and ragn y
H¢ Lineside Equipment
= renewal works Angel Star, a JV Company with Stadler:
ol TRACKWARE: Single Interface data collection 9 . ompany ’
-+ - - - ERTMS Onboard signal and control
portal (Onboard the vehicle or in office)
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Vsion.aild, ElVEAEREOIRREICEI T 2ERIEDE W EERIEREZREIEZIZLBNYY1I-Y3VTHY. 4
AEARHUEREELEDERERHET 2,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. NRI 55



Sl | BARZERONYFT-Y
(B%F) FEMEECEFI3YY1-vayeyV1-vavilER

loT ADAM DBIFIRTE. EICHKEDRERSTICEYY-2FRALTEY. DBARWICERVBALIoTSOVIY bO—DH, %
BEICLBEI3TIFIILDILEAZBRIELIETADAM], 20165, DBIEIANTOILA-FEIAAL-F(LRFREELR
HOB@ETY1-INEE U, ZOTI1-E. ILR-F-DIZNL-T-DREEZ B HEL. ZOBFREANR
L=23avto5-10EE, REENHNIETCCONEED, JURRICRESEBIETRIENTEXT, 2OTO
JITROFER, 2019F FEHIDIL A=Y —- I AN -F-DBEIRIFLETHRIT% L HoT,

DB's loT Cloud DBYATAld. EIESNFIBEBADT I AGIRMITZE—DIoTS IV IA-LTHBDBDIoTI IV FEFRFE L,
DE(ISUTHEBEENAINA AL, 58t TRIENTE, SR CEMERERT - VI X Z R BEICT B, BRA BT -
(BVa7 oy —-  BEHEIY-5%) HoEELET-9&EEITEIENAIEE,

DB's loT Cloud% DBA-J(F, VY -CR kSN -4 EPEEDIRAEICEATET Y2 NIETB(DB loTV IR ZFALTWS
sEALEDBA-T D1 DTHY, 2020 FE £ TIC2,0008 DEEE LK 7AMOEEOELEMICEYT-4EFHIEFE,

LoRaWAN™ S BIE AT, 10kmI L OREEEEBENAIEER T, loT7 TUT—aV ([ ISEL TS, £
= OFMICHATIRIVFEHEEE D HCTED, BROBFETE. LoORaWAN™AMEDN T3,

Lunch-box-size 2018108 . DBIE, BEXYrI-IZFALT, HBEHBEDYT-DELTE, BEIEZHEX TE. 0-IV72ZKN

satellites BLTE B/ DAV F-2y bR AP TH A TERLIICTEIEEBIELTWANTIDAI-RTP VT, Kepler
CommunicationsOR R EEE LTz, 75—, A LUFEEDRZTSO/NEEE 140EEHEKEENIECFTS
IR EEITEHLTVNS, INICKY, £ECBIIA AT BEICAY . BEP MY TEROEZTERIZEYD
REEREDT - HEIXIETBIENRIBEL 1D, 2022FNBE, T TI-OH L BEHEAEDHEBIET, BxXF D]
ITTEEIY-TUTINAILLIBIETEDRSS(HS, ZLT IROSERRICELSTL, Y TI1FI-V2F0RmE
m b J0-I\IWVEBGICEFE3Y-LLABETL BN RIEEE 1D,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. NRI 56



Sl | BARZERONYFT-Y
(B%F) FEMEECEFI3YY1-vayeYV1-vavilER

J0ws Blockchain-based BE, NA NW-VITUIT  N1II1T7UIT AR T-UVTHE, AHEZEEEOF] FBEOEMESFT,
F1—y revenue allocation: A% (E, BB TONII-RIOFTYVIEZ PEEDENERICTEIEHL, TEBEIFEFN TRE(CANBBA
the technological BEILIEWEEZ TS,
basis for seamless CCTCTOVIFI-V%EERT S REIIENTES, TOYIFI-VIE, Hilg P A OB A S DUXA
travel AERICEE DT 3EHIERING, BEHZEEBTCFIYMDINGRER DT ENEDH D3 BEE L, ENFE

FHICEQNENFHEE LD EHILATNERST, ELEETIRN, BELOTD/\(F-ERELIEY-LL
AGRINIFI-V(F PRBEDE 2 ESHICELLLTNVS,

J0YIFI-VER-RICLIEFLWT SV R IA-LE, ETONAY-NZFEIRBIEN TERUNEEDEIEZY T IV T A
LTHRTRT S, ZOFER. EAMOR EHFONT, ERON-FF-LDFELEWVI I TILIRFIOTHEY., HBE
RN D TIDT SV IA-LETANT B EZBIEL TS,

Blockchain behind DB, JOVIFI-VH LY DESDEEDHENERTEZNEINEMZTLTNS,

the scenes: rail EIRIBLAIL TR, FIBEAREXRICA Y, BRP Ay FEBBLEYT RN RLREE| EEZbN5,
operations of the FENITOYIFI-VEFE>T BEWC, ZLTUES . AMMYF BREALEDIVR-RV MEBETEEVNITITTT
future $H%, JOVIFI-VIE VP NIALTHELGERMEEES, FIZE, COFIENEDRRICEDI-MXEZEEST

WBNRE, ZNIC&KY. FIERI - DRI B RIEENEINERBIENTEE, HRIICIE. FIEEBE LD - T
KL, ZNEFAL. ROFIEDEHICZENEIUTSTBIENTEBRLIICHD,

— AT COVATLEFERTBRIICE. WL DEHE BT BHENHD, FIE. AMvF. RigEIOvIFI-Y
FIETIFINTIVEITTBRENHZ, INICEY, ERNICEIEEFERLTEEVCY-EADREEIT. &
2(CTOTAEXENTEIENAIBEICH D, ZLTELEAA. ZNIE T -PAIBEDBOMTE DEAEHETL
DMERELEW, FIVAYIFYNDEEEITYI1L-YaAVHEER TITONERIIOT AN TR, JOvIFI-VEE->T:
B EENERIICRIRE THAIEN RSN, ROATYTELT, EROFNETOTAMFEINTND,

Blockchain at DB DBIE. MRICHIEZ<DTOVIFI-VDISATANNEERLUTCER, FIZE. TANELT, JOVvIFI-V%
Schenker FHTERNBLVEREXZERTEIET, BEBEBESTOTADRENREL, BEERLT e RSN, T

OvIFI-YMRES 2BERIER. YT FI-V2EOT-FII5-PEJEA NI TRL BEXTOTAIC
RESN S [CHREMREFEALILEEBRATRILRS, X, TOVIFI-VBBEP/\-r-LDI5RL-Y3
VER LSE SR BEEERD TS,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NRI 57



BAEESRONYFIN-Y

(BE) EFEMEECST3YY1-vayeYVi1-vavEEGd

g@#&sxz  Self-driving public
service vehicles

Platooning at DB
Schenker

Einride Pod self-
driving electric truck
in Jonkoping

Digital S-Bahn
Hamburg project

NIV MOERE. N=r-EILININ\DBYEERNCERN Y -LAER, BEFPHITENBICTZOE, 5N T

BEBIELWVETTERL EEFENYRIEAARIINEBWNIDERNATH D, CONACHERDE, 2019F108H
SETOH/OER, SRR BREIOIN-MMIA>TREICSU T ATESRY TJ’;'UHJ‘ﬁELIL\%tU DB, FMMY#DBE =

BRINABEREN-F - EILVINYNTEITLTHY, L_(Dj’EI/I?Hi BHERMERBEAYTIVFELYT1D=DODBOFT
EEIBFPITHBiokiNEE,

DBIXICICEERET/NADETO/MAZTTHY, B4 DT AN CHEREEENTIENTES, N-t-EILVINYNTOD
MOy FOITIMIMR, DBENYIWIFDAN-bIT1-N—bF=I9TO—EBELT N\YIIWIICEBRETOAER

SHERIFONBI LTz, NV YDA E Y fHBerliner Verkehrsbetrieben (BVG) &DNAOvh SOV bO—EEEL
T, 2018FEFRFX TNV YDEUREFFvY NATEEETENMEAIN T\, COAVTVY MY -ER(E, J#EN T TUZES
TEHEENFBIENTERNHTOY-ER o7,

[/I\Bk#mER (Platooning) |&WSAEE. BT EEL B PHIHYATAILKZONT, AELEE2EDMYIN S
BB EEIRWTIERLTEITS 2. BBENMER ETERIEIVATLADILERT, NEROINTOEM (S, EifE
BEZFALLEFIEIFO-N-]ICEOTEWIYYIENTWS, BIADRSYINERE L FRERE L. tOEmAZN
[CRES. NEADEMOEFHIERE AL, BREERIT B, NKIRROBELZBRIG, RVYTAMN -V (2LoT
NEEEOREIEE T EIE,

BERXAER NIV Einride Pod]ld. 2019FE5 B A BAVI-TYDATIYY3-EV I (LHBDBYIVA-D2H m I TE(TS
nTL\iQ“ DB SchenkerMEinride Pod(d. 2B TOFEAN AR INHFRIDNSIN-LATEEHIEEINEISYY,
DBYIVA-¢AT—RT YT DEinridel320185F4 B ([L/\-rF—y T %5 LI, SRIDZH TR, AVI-TYENTOER
BRIMTINOFHDATYaVEEEIC, ATV Y3-EVITOINMO0Y MERD T R EEITNS,

NITWIDSN=-V Y AT LIF021 FEICHEICBEML SNTHEITERAT 3 FE T NI Y OSKERE TEAD
HTDOZE, \NVTNWITTHREOR-F—-YIVFv—1EL, SiemensDREZESAYN-0OO-FV - TyyafE+,
1Y IIDBREZESAYN-0OFIVE-RI731E, 201847 B (L[ Digital S-Bahn Hamburg | 70Y 1% MRS
IdmhmEEE L \VTWIIE. MYDSKERDT I I LE)-FL TS,

BEILLBE. SN=221F ORIV Y - b=TERERNIVT RV /TIZ1LRED23kmO X HICE E R B 8hiEdn
[CXIGLIER BB AL, 4MOFECHELGHEMERET DL\, 310/ -~F-[, $96,00051-0070
/I?F%ﬁﬁ’é/\ﬁl@“é_t‘cm%-L‘Cb\éo?‘/wlﬁuid)“"l;t INITWITLITVITIY MBI AT LADITS
HRESENFHEIND2021FE10B XTICHREITEZFE,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. NRI 58



Pl | BARERORYFI-Y
(%) BEMEEICSIFEYY1-v3yeYY1-Ya iE®

3D Mobility goes DBI&H B M3DTY Y -%R>TWEL S, [Mobility goes Additive |y -7 BLTERDY-LATONMT - &
Fyy54y Additive (network) ECHAL TS, ) N N ) ) i o
\ DB($2016 5% ¥ (CMobility goes Additivery NI=V%E&31 LTz, 1-H—, FUYIA-N— EIRIY-EXTON15 -, K
J 2. AF-b TPy THESOLL L DN Ry F - %@ U GEIEL, HICA/AN-YaVEHEEL TS, XV/\-(C[3SBB,
Siemens, FEMEEELENEEND,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. NRI 59



Sl | BARZERONYFT-Y
(B%F) FEMEECEFT3YY1-vayeYV1-vavillE®

i YY1-YaVBE

#eRIRE  Virtual training HIEEBSE T, FILWIEDOREAEETTEL BEEOIIADFIEORERENBERMBDDENHZ0. EHBRIIESHETY,
on an ICE4 with  EVEEVRAAR(E, BABBESVEMEZLHRULLN-FrIGRBRIEZIRM TS, EVEEFATEIE T RREDMN -V T h AT REL
COVREL=ZVT(E, 2018 FENCERY-LAEBERMITOEH N -V 0—RELTERLTNS, FFFE(L, ICEADFE(CRES
NTLWREBFIUILDRER EEFV. ERFOMAEELLINEICEEONELIICTE, HRBFEDY-TYATIE. 280514 D
ATYINH B, EBROFIEL[FEFE> N -ZVJ TR EREEEMENMYTES, EWITUIMDOVRIIER(L. 2018FE4BA M H2ED
Y—EANRIAY YL 1 DR BB BRI R V- TEREL TS,

Learning to VR AYREZYROENT T, SEAGI-AEFIATEINTOBEIIREL REBMN -ZVTY-I T AVF-IT1VPEYIEDOEmE
couple cars NI7 & FI-VEREBRTERETZHELRE, FILVEBERNBAFINESATENTEZLSICH T, INIIFIC, HROIKEETATYT
safely P FEOERICHEITE FOYRTICIEBNBEHD A E,

Hitting the roof ICEADAYTFIARIYIE, FIRIOVRZ FUT—3 VTl -TH-TV 1L ZDBREERELRLICFE L. Z20%. EBROEH TOE
on the ICE Wl E1TD, DBRIEEIEOHR TCRELEHRNAERTCHAII-JH-TV1E. ICEFOERD LICERBIN-EBEEZELHETS

E SR TREREIN TS, FIFRENE 4 DEBARICOVTEIYRVAEZES B ENTERLIIC, PTTVERFEINT, /. EBEOT!
BTIOLSBANRETICIE, FEBICZLDORFEEF NELELT D,

VISCOPIC uses DBT(d8,000 A A LD Y IFRFHEAMEEZEAL TS, 2026 F [CFZDFEHNEFRIBT 216, ZLOMAHLBEDHEBENBLEL
holograms to %0 AMYFRENEBORMERZE (CFREALHEIFEN, ZITVISCOPICORREREL(, $hiE Tz & RATENICTZYY1-V3
VERFLUL, CORT-TY TS HERBEANREE>T AMYF 1T OLS BRI EEIDIRTAIA AR E R ICHRF TN
T AJ8E, UPIRIROT I AIEHOZ A MICEIERSE B LN TE ARIERY Y [CAN THEEZ FUH-L. 7ZA-Y3VELTERRTBIENT
. EXT, INICKY, FITEERMYFOVI DAL THERE LY, AMYFOREZENS TN Y1-T4V T LIV T BN TES,
technicians on VISCOPICOHLERIREYY1-Y3aV(d, BN PEPIE NFRRICE 3B mE EEROT vy T HBHET, \VAAYYYI-YIVIE R
switches TYTEAVIR-RI MED LS ITHAENDINTVNEN ZELYBRREICRT LN TER . BT B IIFALILEBEZFRH> TCRBTER
FERIENTED, WMEEBICRBEN-ZVIERETEIE T, AVIIORRBIEIE - FHAYTT Y AN ATREICEY  HERICFIEDA
I LBITHVRIREC 15,
Virtual picking DBYIVA-tTI5VYR=J7-HBAMDHEFIRL WL T I IALDEHDIVT-TSAATRT, BIREA-F-EvFY T TOLADL
and packing HOEMIIBIERE hb—:/ﬁjnﬁﬁhéﬁ-ﬁ%ph Z0 l\l/—:/’jj’lilﬁi‘L\Bt\ SIEICRIINSREITORTYTEE LR 56
il DOTIHHA &R DICHERIN TG, VRA-I3V T, #EBE3DANFEBEALT, T-IRAT-YaVERETEHRAHRICR
ERBAN, BNEQY-T I AEF S EERA B, N-FUIRETON-ZVJ(Z&Y, HFILWRTOTLAZE AR CRUERNICT AN S
ZENATRE, DBYIVA—(32018ENSITA T YL TCIOTOI I LR AL THY ., SEEMOZFEMRMACETOT S LEILKRT B5T
EHH5,

HFT) DB HP https://www.deutschebahn.com/en/Digitalization Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. NRI 60

train



E’X'J‘I‘I CH

BARERONYFV-Y
SWTIREVEE

THABEORRLLEL, SBEBONRIETEITIAL,

Partnerships transforming Europe’s Rail SystemDEXYEHAZEH TS

Social Challenge (#t4:&%E)

Climate Change
and Pollution

Urbanization

Aging
Population

Behavioral
Change

Post-COVID

HHAT) European Partnership for transforming Europe’s rail system (Horizon Europe programme)

v

v

Bk BRI E, ERINDBENEHABEHED25%%
H5H3

ARFOBRENEAA, HICCO20HEHEN70%
L E#EHZONMEREXERICLEZED

EHHEBAODAOEFR(CEY, 2050FFTICEUD A

OM80%NEBHERICEFET 2L FREIN TS

HHOREROESULEEHZERE, BE

ANR-RICHFZEEE S FOIAMIERK1,3008

I-O¢EETESHh, BHEEEHREHISHLNAT
ADFEEH*5ZXTW\3

FHEDOBMEHERDETICLY, EUICHITE
ana DET, 2080 F X TIC2016FLLERT80%IE
L, MAOOK3BINSEHE L RREFEIN T
% (B7EFH28)

BB DIRHEE [FCOVID-19(2KY, BALETE
EHBEPAY I3V TORBERLEEEEHT
IVF1-Y-0_-XISBE I 34 ENHS
RBEEOREE L BEHOET-FEY-LLA
(CIREEL. FIAFEOFEEEBIT BLHOAFI
Bl ERI24ENHB

v EHRERLEDEORD CLEHEEIEE

Zet, EEEOSKEIVIINDEZRE (APY
BNLZETEBEEOSVEZDERIIFS)

Proposed Opportunities (;T6FX)

Reduced Energy
Consumption
Rolling Stock

Maximized
Capacity

Innovative
Building of
Infrastructure

Innovative Rolling
Stock Material &
Structure

Intermodal
Mobility

Digital Solution
(Trackside or V2X)

Automation and
Artificial
Intelligence

v

AN

v

IRNF-EFRAEARECT B\ Ty RHEEY AT
LZ&Y, TA—PWVBRRNOKFEEL RS LGNS,
FEDETEHEEEZH LR L

TR DR
BEFEDA VI 5% ER L. SR TREN LS
#EYYI1-vIavoitt

$REXRY hJ-JMResilienceMra £
BERIAANAYT TV AIANDIER

FLWHRIPESEZEM|OCERI2EICEY, O
Ab, EE, #EEEEER
BHFHOLEYTVATLILLY, BEPIRSEERL.
SYAL-ABHBPINRE A BEL T 2,
IIWFEAINEEEYT4VY1-v3avEBU T, $KE.
ERE, K, SBICEMEER-AELERY REFv)
PICEYIERZZZENTEBIN-V TR EPEEY
T1-NTDaTgEHE

RE-EYY-tA0mLt
UPWIALT-IDEBICEY, - AFRPEBF
FhryheRsE, SHEIRERDERIZHMLE(CER
AN-MAVT TV AEZB U308 Y AT LD E
EBITOVI7WIMLEBRVEY&EDBENLRE,
HELEESBERETIHORIMN-ELT
DEIL
KBERAVIIBRBHETEEVATLORENE
ResilienceMra L&Y R—k

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 61



K8

BARERONYFI-Y

Partnerships transforming Europe’s Rail System®DBEHNTET I Y& EFERALEY Y-
VAV ITIEREEFOSNTNS

Social Challenge (#t4:&%E)

Climate Change
and Pollution

Urbanization

Aging
Population

Behavioral
Change

Post-COVID

v

v

Bk BRI E, ERINDBENEHABEHED25%%
H5H3

ARFOBRENEAA, HICCO20HEHEN70%
L E#EHZONMEREXERICLEZED

EHHEBAODAOEFR(CEY, 2050FFTICEUD A
OM80%NEBHERICEFET 2L FREIN TS
HHOREROESULEEHZERE, BE
ANR-RICHFZEEE S FOIAMIERK1,3008
I-O¢EETESh, BHRBEHEFNIHLNIT
ADFEEH*5ZXTW\3

FFGOBMEBEERDETICEY, EUICHETS
ana DET, 2080 F X TIC2016FLLERT80%IE
L, MAOOK3BINSEHE L RREFEIN T
% (B7EFH28)

BB DR ME (ICOVID-19(C&Y, BLETE
EBEFERPAY IV YAV TORBREEEEHT
IVRI-Y-0_-XICBEE T34 ELNHS
ZBEEEDIREEL, BHOBT-FEY-LLA
[CIRELL, FIBEOREEERILTZ-HDAFI
2Bl BERT2LENHD

v THREBCEYVBORICLZHBEIEE
v Zet, EEMO%EIVIINDERE (APY

BNLZETEBEEOSVEZDERIIFS)

Proposed Opportunities (;T6FX)

Reduced Energy
Consumption
Rolling Stock

Maximized
Capacity

Innovative
Building of
Infrastructure

Innovative Rolling
Stock Material &

Structure,-
. DIG

Intermodal

Mobility @

Digital Solution

(Trackside or V2E|
Automation an

Artificial

AN

v

IR -ETEARIBEICT /M T YUY RHEEY AT
LICEKY, TP RBRIADKRFEZ RS LENS,
PEMETEHREFEMEZE L

RO B
BEFEDA V)% ;& U A TR ENL &S
EV1-V3avniRtt

$RELRY M- MResilienceDra
BERIAAYTTYAIAMDIER

FLWHRIPESEZEM|OCERI2EICEY, O
Ab, EE, #EEEEER
BHFHOLEYTVATLILLY, BEPIRSEERL.
SYAL-ABHBPINRE A BEL T 2,
IIWFEAINEEEYT4VY1-v3avEBU T, $KE.
EEE, KL, SHICEMEBER-AELERYFFvY
PICEYIERZZZENTEBIN-V TR EPEEY
T1-NTDaTgEHE

RE-EYY-tA0mLt
UPWIALT-IDEBICEY, - AFRPEBF
FhryheRsE, SHEIRERDERIZHMLE(CER
AN-MAVT TV AEZB U308 Y AT LD E
EBITOVI7WIMLEBRVEY&EDBENLRE,
HELEESBERETIHORIMN-ELT
DEIL
KBERAVIIBRBHETEEVATLORENE
ResilienceMra L&Y R—k

Intelligence
HAT) European Partnership for transforming Europe’s rail system (Horizon Europe programme) Copymmura Research Institute, Ltd. All rights reserved. NI 62




BAEEFRONYFIN-Y

BRI DEuropean Partnership for RailD BN CIIEREELBEVATLAOEEZBIELTEY.
ZDIATLEEUEEREESR DI/ R-Y3VDRIANEEE B EEI - HAREED TS

Transforming Europe’s Raoil System

= Integratad EU rall sstwara
+ e b0 door mobility for frelghtpassenpen
= Insevation i the market

e
e ——
- o pr—
" !
k
P —

Innovation Pillar

Dperanional conmepts Adigreion skams

A single coordinofing body for the whole
recter evehirtion

spatem af 2
.:h..:-ll-‘-_-.?n-'..._-\:.; spem

System Pillar Innovation Pillar

v YATLDELEBET BRI N-Y3VDIL-LT-I%RHT B, v System Pillart DE#EZFIHR L LIz E#H AR Operational solutionZHE

vV SKETIT-20h% 1 DIELHZAEMBIL L THRET 5, SBI1C. BA28KET) ®93,

5 XY MPRBE-FICBI BT -TI-ANDI I EHERT B, v EIFHLEIT L operational solutionsDF)ZEE R AT B7h(C. BE
28 Vv YATLORRMERSADYE, HEYATAO— B eI ERICERR, J0I17 N ZORBERFEOH AN GRS EHRCT 5.
2 S vV IRTOAT-IRIAI-AT It A, openness, ERAMERIET 2723 TlER<, Al v TSICET B R CIEE DR F
< Q B EEEZEEL. RFOYIN-tF1UT/(CLY, Z2UEREL. BEMLOE =System Pillarz Z A& ¢ LT, EFHRIRME T IvIIVICKRET I E
o HOTITILET-IHBEREELT B, YiR-b93,
OB E-FREEDY AT ADE HaE PHEREE DL RE RIER T, BEF O
HEZBIEMNICYR-bT 3,
e ——— e

S System PillarCEITSNBEELT FRYIBANFT Y AZBI T LLTERET 3, s RAEINETIVAIVEBEETOVIY MEBLUImplementation(C&Y, B
s c v IREERTRE ATV NF, IEERIN. BEN. BHREDHZHETENE KRBV I-VIaVEEH BT EHOMEDOE T 1IN EAN-FBIEHNT]
t M EEOTREBSBVNESCT IR YA ETTS BEL BT TIEEL, BEBBIALIM VPRI ERIICB\TEESF
e g_ v R&JUFBHRKICHEBAC-FERERT B, RBEFHILNTER,
9 q v HADREDHER, o FEIHEBELT T-IRBOEMELZYR-MT 3, INICEY, 1/R-Y3Y
g' ®© v REICEBUT, BATEE. HEOBRHIL-LT-IF (L, ZEEYIR-FT3 MMeESh, TOtAnSsESND,
= OO ERERELERI 5,

A7) European Partnership for transforming Europe’s rail system (Horizon Europe programme) Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NI 63



#%E | BARZERONYFI-Y
(B%) EUICBII2HEXEROSELLOLIVYOERS

[ I [door-to-doorDELYFADIHD AN - Mz A]
Rail European Partnership oor-to-doorDEL 7 5

FE(E, BRMOELY T4 - IIVATLLECEI 2$EDHAZRIRCKEL. BHBTOF - RIERED
H-CATIE, BHAICEIEV(I0C-INEEDE 4 BILBE-FLHAEIN, MaaSE L TRE - 1RE#t&n 3,
(VV-VBERIIRF -V DN IR-2E LTDERE]

. AVTIY Y=L RIZEY, EEG)?%&M%*)‘—E‘Z@%#&EKQC&E B9, EYINEOESHLLTIFIL
m 3}7 EIT7ELDDITNIALT-HICEDIWVEBITPI VTN -FIVERAUIDESLEIHEEENEL TS,
, wealth
Sustainable EU A
Mobility System

- Doc 4 [ETML (European rail Traffic Management Layer) ]
pal BRI ICHI 28k 4 BERBET AV M- O X B LBHRER COBRRIBER LT
______ (87 IINIAY, Y3ab-Y3Y, KAL)

Shared and lnlvm.m'd '
Rail Transportin a

ATICLEYIR-FT B,
EFBHIZLIAYNOWT SRBATIITMOTITNIAVE, BEESZHTYATL (A, AVTF, A1V
FOESRE) OINTOEI2-NENN-F3,

[AX-FTEYPIRIAVREAYTFVA]
I0TRAlL, EYIT-9DERICKY, BARICEILIAYTFHY ADEEPEHE, EA - RFEBENFENICE
Data MY BZEDRIREL Y, BEINOFHARENEAY T ADAERESES,
exploitation
[E8fbanf & BENEARL-Y3V]
AFEHACRUT/ MOV -2EELT, REHE (B THREPLRT) PEYSZOEEHLEEET,
[HEe@EEEE]
¥k 4 73 Operational projectPCOVI-19[C L2 ITHIEBREDBREZENT L #BREL, —BLIEAE#R
| e 07T0-FEBALT, TOIFLLANTHRRERAL, b =T PHEET SRMOBOTII T4
e ";D ( bamen (Erasmus +) L0, FZEHEERIET.
Organise 'n ~ operatic ~rall syste [Emerging Transport Model and System]
autonomy |' P> -cm
| C
| ~ econom
\

Moving Infrastructure System (pods)/Maa$, hyper speed systems(d, FELEAEZBEYATAICEY, ¥
WFE-INIVETMEZEZBIL T, SKBEHELZOMOBEET-FOT-LF IV Iv-ICIVES L2 BET,
\ 1|
|
| |

(| [BREBICELSBHBTHRAIRRTELYT1]
| ! i BYY1-V3aVE, BREJAMEIRL DD, BEEAAETHY, HENFETETHIVENHS, A
'. _—Thtelligent vehicle ‘ RPI=YOVHA TP, BOWIRNF-HFELE, FRMOEALTYT I - alEETHIILEBIET,
( and digital )
Support \ ~~Infrastructure
innovation

[(RYFT-TIRIXV b, FHEIL ]
\ New land Zer0

( guided ) (: emission >

TIFNALET-AEBDEELERTEEICL. BHELRF v/ T HBOERAE BT, INICLY. ResilienceDid
\ systems

W, BREIEST T ENBBRIREARL-VIV I I19I% O L& BT,
(ZETRROGABHESBFOEIL]N L, XD, BHREOEEIECLSRESEL B IEEDHO
system .~ RLETRENGBABEXRLERT LD, ROK-L EBAOLI7VNPER4 BIVTAY3IVICET 28/
ExDBEELICETSR&UUEEET,
tHAT) European Partnership for transforming Europe’s rail system (Horizon Europe programme)

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 64



#HE | BARZEROANYFI-T
(8%) %KIPMDTechnical Demonstration MIEH (IP1)

I e

IP1
Passenger
trains

HAT) Shift2Rail, [Annual activity Report 2019/, https://shift2rail.org/wp-
content/uploads/2020/10/Annual-Activity-Report-2019-Executive-View.pdf

Traction system (TD 1.1)

Train control and
monitoring system
(TCMS) (TD1.2)

The new generation of
car body shells (TD1.3)

Running gear (TD1.4)

New braking systems
(TD1.5)

Innovative doors
(TD1.6)

Train modularity in use
(TD1.7)

RALTAREKMEAWNC, FILWT—FTIF 00BN BH LN ST Y3V IVIR-R Y MY T VAT WERRY
%o RNIARTIE, HT K, HIHEKE, SHIKBCEEITELHOTD HiREEHERERVISTYIVY
ATLEEYD) ICERYHED,

FHEARTCMSOBEFICLY, EE?‘@%EE’J&L%*E‘TLK’?UEODTI"I*JIz?J?%%HE?ZDLUJ“_J EE13%, F]
BHHIEDEHOF LU\drive-by-datalV T ME, FEIRIBREXEEEITFLWFIEIMEEEZ ATBEICT AL %
BisLTHY., EMEOEEEREHEITDT. FEECIYTIEYERNT #T??Vl_$ofmb\§é'l‘$t{§
FEEDOLANIVTHEREINS,

TD1.3[E CORFICHIFIZATYT -FIVIEBY, RILEMFATEDOHNOBH TIIELLORTEEE, IR
WE-EREERLL. SREIVITNOHZELERLUKIBLREE(EERT D,

FLUWMVESDIVTTh, LWL DB B LV ERMOFLW\WT I F1I-5, IREITR)LF—[EUX
AR ER D RIR[CRE SN MERELNIOEF N LHEAEDEER RS B, N1V M PRERERMT
EZANPOZIABREL, IP3EDITIRL -3V (C&Y, FLWERETBBOKRESHAIREMEER ET,

D153, MF-BREDEELABEOE CAESHREENM LEELLL, RX-BHERFTOBERCOEHNS,
N6ERITYIVDEFEMAEDESIET, RIEROREEMSNNE - BEKRDE LEERRL, Elje
RO B EEHART BN ATRE,

TD1.61& NZALET I PIIREN-AELIZREQT I LAV 1-Y3Vh ol s 5 L2 BiELTWSAY
INGORTDOR R IRVFHE, BE. MEE(CEET 3, ﬁbbﬁ%i*ﬁ/\ﬁ‘?ﬁ%l_li BroReM
CEFMOLANINTIYERRIGU, TV TIA-LDRBRFRZEMREL. £2ANEI/VREEIBMITEIL
W CE2. BREICELWVERIYATLY, BURBIYIPIA M- T/%EEJEHLKEMZEO)TQEEEA@?E&JO)T
JRAERET LS ZOFLWHAFED—ERTHD,

TD1.713. BEFAEBROERARRICEDE TERLATV MBS E LN TERLIC, FIEREOH
LWEY2-IMELIVET R ERFL. BEORNEZHEISIL T EMOREOFBRHEOM A ZRE(LE
EEEER
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P2 The development of a TD2.1(3, IBEOKINFIEHIE Y ATL (ETCS) LBEN-ADFIEHIE (CBTC) DR =AZETARL. /A
Traffic new Communication by b 25 #/IPFEAT (GPRS, EDGE, LTE, BIE. Wi-Fik¥) ZEALT. INTOHIBEIAY FOFEH4H
managem System (TD 2.1) FIVT-Y3y CERRI BB EDE W EMBE VAT LARRETEILZBNELTVS,
o Automatic Train INTCOFRETHBEIAVE (RIF/BR, &/ AR EWR) EXRIC, ETCSELTGoA3/4
Operation (ATO) (TD FCOEEMBATOZFAFKL. RAFTEILZBERIEL TS,
2.2).

Moving Block (TD 2.3)  {ES5#&ZYBNRAYISHGEIVEEL. FREEAIDFIEAR E (LK EHIFIZEYRCIE T, BT EZNET
BILEEMELTEY, ZNICEY., FICEBEDREY -EADEHIC, KUZ DI EZHFEDARIE ETEDL
BBIENAIRE, CDVYAT AL, BEFFDERTMSY AT Atk BIRMEAHY ., #HEBTOT TUIT-23v Dl
(DCBTCHEBENDELZRIBEICT B,

Safe Train Positioning JIMIVE-JTNIINFEIY-DFINERMN I AT AZRARETEIEEZERNELTVNS GRIEDERTMS/ETCSITIC

(TD 2.4) SHIRAEEEVATL (GNSS) BTz EAL. ZOHEZHELILHICTEAVEEATEIIEERBE) o
INICEY, oA (BT YEE) PevY NRETVY, ETHEETYYEE) OFERI A6
ERY FEOMEBR P BEROMELM LSRN ATRELRYETA, 2EMNAIANHIRYT
BILERIBEE D,

Train Integrity (TD 2.5)  FEEIBOBENGO-H31P-Y3y, EECRIEEEREROERBE. JIEFIOL SR H

SILd) BEBERICEEEBEZREI I LHKBENREREEEEZERIIEMNBEERHN A

IAITIVT4V)1-V3VDIRFEERFEERIEL TN, COBEBER. COLLHBENREL T\ THiGFT
IAVE (BEYRPRBEDDBVEEREY) MITICHAKEINEFE,

The development of a FFE. BREGERIN-VERBREROEERRALHALA-TVEHRT XTI FvEERET 510D

new laboratory test 22L-vavY- W ERBFIECERINTVNES, InE. YATLANEBRZY T4 OYTIViR-rV b THE
framework (TD 2.6) FRENTVEHETE. BRBINTANTOCAZEITTEIE T AV T AMER/IRICIZ 22 EH

ELTWET (AVHAETAMEEOICTBIEZBIFRELTVEY) o &l ORBRIL-LT-J(CLY. k4 &
AERFTCHBIRBBZIVIR-RV b YT IAT L =R CHEfit I A EN ATREICBY X T,
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IP2 The development of a TD 2.7DFRIE A-TYBIZBEAVI-T1-R (RITATBEIRAT-RICZZAGNTVRIEE) LHEEER
Traffic set of standardised BRETCSERETIWOIERRICEMT 22 BRELTEY . INTHTEAMBFRICEINTNS, ZNITHREE
managem engineering and CRRAETOTAZR B I(CL. &REHICISEEZERMOM LCOGEAY, FHRMICERBELT—ILETAD
operational rules (TD DEWERSTIECDBND,
ent 2_7)
Virtual Coupling (TD TD 2.8/3. MEREINTVREDE D BLEERILANNDREMEFERLDD, [IN-FYILhyTUV T | 2ER
2.8) JBILERRIELTVS,
Optimised Traffic TD 293, T-9RELMDIKEL IR AY-EAL DT - RIEDHOBEMLINETOTRICKY, KBE
Management System BEEANEITIEEBNELTVET, FILLW-FTI7FvON\YIM-VE ESNSREY-EAEEY
(TD 2.9) AT LA TERAIBERAT -7 CHEZER AR AR E (L SN REBIEL 55, INLOREEL. FTLLE

IXAY-ER-T7TUT-v3y (B . SEREHZFBIEVATA, FEEERORBE EEREEDI(VTYIT
JRTBEEMESNEZRHRAEREYATL) SHAEHET BFEDIRRELILLIHIR RO A CFAIRIND
AR BEEEZREICLET, EBRRYNI-7BETYR-FNEEHIEESEYY1-VavEeERYE
D=JATITT bHIEEREZERL T RYRT-JEFNENBDUTIVIALDAT-HAENTA—NIAT T %

FERLTRELET,
Smart radio-connected  ZOTDIE, AV bO-ILEYF- (AVF-O0vFVIHEE) PHOEIREATITIROPIVT7RNDBERESS (ER
all-in-all wayside PEE) LERIILITHR FIREERNIZY BT EIEN TES BRENTREBAYTYIIVLT
objects (TD 2.10) BiaBEBDAV-bEER ([INvIR]) ORFEZBEMNELTNS, CO&IBAVTUIIY MEWIEL, ZDIKEE

EBELCBIETBIL T, JAMIBPEEE RO EDERERHT IO TRL HKERYNI-JDIFR
BELFIHOFLRFRERBATEILIES,

Cyber Security (TD 2.11)  TD 2.11(3, REBEN B ETES - BIEVATAICHTIERBEBN ORBE RN DOREZERKT S
ZEEBERELTVS (B @ SAN-IELABHN OO R ELKGENEEBNLDRE) .
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IP3 The main objective of TD 3.1DEBZERIE. M. ATRAME. R, Z2t RAMS) | S478947)LIAL (LCO) | #&*0-
Optimised  the ‘Enhanced Switch & ERtkee, 5O A% BE - IREERE. MEERM. TV1-IVEZmE LS8 HLVFERSE - BTV
Crossing System’ (TD TLERHTEIE T, BEFORMEARR BT OER e Z M LS 3 THB,

infrastruct 3.1)

ure
The ‘Next Generation TD 3.2[3 AVTFIAOMHEM, ZBEE., LCCEHIBLEN G, FIEEIMEZE E I 3-HDOF LW EER
Switch & Crossing HIBRANTEHFEYATAYII-V3VERETEILEBERELTNS,

System’ (TD 3.2)

The '‘Optimised Track TD 3.3(. REDHE LT CRERDIBICAREIN TV\IBEREXDIRE (CHEL. &, JOTX, FIED

System’ (TD 3.3) FCOEFHFNGEYY1-23avh SUBWLAIVOETENE., AT, BE. LCCOENEZEDSI[CRET
BIENTERINERD, ZDBE ML, PN GERAREESHI L THY ., ZORRKEIRIEDRRRELH
HlE AT ZEERH TS,

The ‘Next-Generation TD3.4(d. MEYVATLAE KIBICHETEIEZBRELTHEY., IRIEDIREEN A0 FEREZBIZEL TN,
Track System’ (TD 3.4) NIE. EREDERBEMN LA EIERE(CEBEIEEILERKRL VS, IDTOTARRE(CHEINEFI-VIC
A TUIThN, BYICERHEDRIINGE Z- AL ZNEBII-HDOBIEN LR RREFEIIETEFIT S,

The main objective of TD 350 FHBME., REARLMERMEZHELCIAMBIRL,. mEZR LS, AIgETHNIETTA
the ‘Proactive Bridge FEHEERTIETHS, 3610, BE PIRBIDEBEELIERBEZEEHRo TS,

and Tunnel Assessment,

Repair and Upgrade’

(TD 3.5)

The ‘Dynamic Railway TD 3.6d. SLET-YDEE, WL HNTOLHDEFHBIATLAEERIT S LEBERIELTNS, ZOTDD
Information AT, BRINELBEEDDEF THO2ODTDERLU VI LTINS, DRIMSIE, SREHREEHRERYATA
Management System (RIMMS - TD 3.7)W'o1EHRZINEL, 1VTVIIV N EEBEEEK(AMS - TD 3.8)ICmmE DIERERH
(DRIMS)' (TD 3.6) IBILEHRIELTVS,
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P4
Digital
services

The aim of the
‘Interoperability
Framework’
(TD4.1)

The ‘Travel
Shopping’
(TD4.2)

The ‘Booking &
Ticketing' (TD4.3)

The ‘Trip-tracker’
(TD4.4)

The ‘Travel
Companion’
(TD4.5)

‘Business
Analytics' (TD4.6)

TDATDEHE. ZHRMEOFVRIET, 2L0EEBEARALIVITFE-IINEBBZREIT DL,
RBY-EARBEOEHRIA-TIIVFTHEILENHY . ZNZNOR-ATE L. BEOT-TTA-NY PV
Y-J1-A%(EAT 3, VY T4y I LNV COEEERME. IVE1-IN B ERIICIIIRT 24T CIRAER 13
WETHEY AT BE R E B T RBEEOEBOF AN DTN BET N EEET 5.

TD4.2(&, INTOIIBHEBEIDE-F, INTOFEE., INCOHIFEEAEDE. T, BA. FHE50OLHICH FARIEET
HBIEMMREESNLBAR BIEDIITAT7— DU A MR T 2 BIEN B3V EY T 7TV -3V & RMT 2L E R/
LTW3, IPATTO-F(E, AELIFITRADT I DftE L. EFIRICEBIRATEHELGLEDY-EADA-T A~V 3V %
REY 2, INIE. BHBHRAEPCT-TAYTVANMEIWTTUT -3V ERIREICS 3L T IHEERMIL-LT-JIC
FoUREEN, IAMDHIN BT TVT 3V DBIGHELIC. BRD$HZII1-T—Y IV AIREC B,

TD4.31d YATZHEBRT 1. E—D IV Y I3y NREKRUISEDO-ILN\YIEED, BEOTvF V. RE.

FIITAVIII IV EDEBOIAATUAVISTVAVEA-T AN ~Y3V T B, BB OIRITERRIFETALY DTV
TTMKY, FRATEE FRITRICEBLIEIRTOF Iy~ OB IR IV b O-IVICRERIY I MUAY =T 20
BHELEREEE. IITOTEN DN A RGERERCHEICT AN AR ERS, IhICLY, [BEE]ITOEHK
DFHY. I MEHOTOTRIEEITHEREEHEIRL. MITEDEEERAN IR TEIEN TR,

TD4.4(%., 2@ M./ - FEFTET - BRI, IITE LR COXZIBFRETILEEIC, =Y FTIASNTIER
(EBFIGRENHFACEAELEER) P, ROBRITIZECORFOAT-IALK- M Eigft,

TD45ZM AL T, iiT2 T2V PO-IVTBIEN T REL 5D, INICKY, FRITICHEBRINTOMRITY LA,
YAVEVI | FRINOT I AN EIREICHY. IRITOMERZREFTBIENTEB LB, FEFIC, NFEEEPAN
L=5-(F. bINIVIVNZAVZHRIL. BHOYATLAPRYNT-IADT I AZFF RIS BT EN ATRE,

B4 DIRITEPEMOTIY-(CEHETZINTOY-CAL, FEEHLIVFI-Y-OWA[CE>TRERMEET
DREDT-HEERTBIEICHYET, INoDT-FEEIEITZ0N., TD46DERE, ERMNEENYT1YIIBERD
SOBFLWEYIT-IHEMIE. DBUERBRY Y ISNET -9 d38Eh%m ESE, IIVATLOIANTO
TI5-ICEfBIDBEWVARELLL. BEELRITEOHNRDEDHOFLWN I TUIIVAEEMRT 5% DRI EESE
ZRET B,

HAT) Shift2Rail, [Annual activity Report 2019/, https://shift2rail.org/wp-
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IP5 Rail The ‘Fleet Digitalisation
freight and Automation’ (TD
5.1)

The ‘Digital Transport
management’ (TD 5.2)

‘Smart Freight Wagon
Concepts’ (TD 5.3)

‘New Freight Propulsion
Concepts’ (TD 5.4)

‘Business analytics and
implementation
strategies’ (TD 5.5)

TD 5.1(3. $hEEYMEEDEEEN N B ENETIELEENELTEY., $HEEYDT IFIIMLEBFLE
RAIREICS 2¥—-T7./0V-%2BFLTW3, TD 5.1(2(&, AVTA4Y3Y R-R-AVTFYA (CBM) . BEhESR.
EYBEEgYIEEE (ATO)  IRITYRRIAN=-FRN1HYF - YT L (C-DAS) HBEDHKIE L
EvIN&EENTNET, S50, BEIFIEEFRED VAT LAWY E, IN60D1/R-3 ) D BFO T AL
FEYIELTEEN TS,

TD5.20 B, FHEMNSEHENHY, EARNBHEXEFHOSELERRRILIEZEYYY1-V3VE
RFEIEILICHD,

TD5.3DEXRBME. RIUROEYEEEEY IV ORMEILZITV., ZOFFENZIAL. $KEEYOD
BEREAN2020FE U LOBYHHORELRIFETHEILZRL. TN D EIOEBENERATREICEELD
[CgBIL,

TD5.4T(d, BAIHEEE PIRATDEN - FEE(CKY, IRFEDHEBEEDR SR EEEZR ESERLICERE
LTTWD, [Tk DIEEFE (L, FEEL - BILIRIR COEER (RS TREN M ZIF B BIENTERLIICHY,
BEREL | ZREIIHEEAED/NITUYMMLICKY ., DREE - (BEEEELA E IS TEBRLSICH S,

TD 5.5(F. IPSAAHIZDZ-AE TIHE ADHDEELEHE (SR> T ER R T AL ARIET D, NI,
FEAMTYI1-V3aVERRBICEATBEHDBITEHE, miHETIXAVEDEE. EYORHOEREEESE
BREEORRCS UREEINET,
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2019 ~2021ENDEELRATGEREIM

No BN WEINEE AT—R 2R HWEFERH
1 CRRC Corporation China Railway Special Cargo Logistics Co., Ltd. BINFHEETT 2019/2/15
2 Stadler Rail AG VIPCO GmbH BINFHEETT 2020/6/18
3 GE Transportation Westinghouse Air Brake Technologies Corporation BINFHKETT 2019/2/25
4 Siemens Mobility Aldridge Traffic Controllers Pty Limited IR ET 3 ER B 2020/10/19
5 Alstom Transport Bombardier Transportation BINFHETT 2021/1/29
6 CRRC Corporation Vossloh Locomotives IRETEIS R B 2019/8/27
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B A transformational step for Alstom: completion of the acquisition of Bombardier Transportation

® Alstom announces today the completion of the acquisition of Bombardier Transportation. Leveraging on its clear A/stom in Motion strategy and its
strong operational fundamentals and financial trajectory, Alstom, integrating Bombardier Transportation, will strengthen its leadership in the
growing sustainable mobility market by reaching a critical size in all geographies and integrating further solutions and assets to better serve its
customers worldwide.

® The enlarged Group has a combined proforma revenue of around €15.7 billion and a €71.1 billion combined backlog. It employs 75,000 people
worldwide in 70 countries, has unparalleled R&D capabilities and a complete portfolio of products and solutions.

B An increased worldwide reach, building on complementarities of the two groups

® The Group will have an unparalleled commercial reach in all geographies thanks to the complementarities of the two companies. While the Alstom
Group already had a well-established customer base in France, Italy, Spain, India, South East Asia, Northern Africa and Brazil, Bombardier
Transportation will bring strong customer proximity in strategic markets such as the United-Kingdom, Germany, the Nordics, China, and North
America. The Group will have now in particular very strong capabilities in Europe and North America, which represent approximately 75% of the
OEM accessible market.

® As previously announced, the headquarters of Alstom of the Americas will be based in Montréal, Québec — leading all operations in the region — as
well as establishing a centre of excellence for design and engineering that will build on Québec's well-established strengths in innovation and
sustainable mobility.

® Alstom will be even closer to its clients and able to leverage its knowledge of mobility worldwide to offer the best, fit-for-purpose mobility solutions.
B A complete portfolio of rail products and solutions, strengthened product lines

® The Group will offer mobility operators and network providers products and solutions throughout the entire rail value chain. Integrating Bombardier
Transportation, Alstom will have the most complete rail portfolio. In Rolling Stock, its portfolio will range from light rail to very high-speed trains,
including new strategic products such as people mover and monorail. The Group will be able to serve its clients in the Services space with a wider
maintenance facilities network and larger predictive maintenance capabilities. With a fleet of 150,000 vehicles, Alstom will have the largest installed
base worldwide, a unique springboard to further expand its leadership in Services. Its Signalling product line gains significant scale, becoming No. 2
worldwide in terms of revenue, acquiring technological capabilities and commercial capacities in strategic markets, complementary to Alstom’s.
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B PEFEA-N- MEEBRTIES RN TS/ EHHA-N- OB EEFIZEIS LILAIC

0 RIYDBETKEXA-N-THBIA+A0- (Vossloh) (E8A27H. tHRBRADEKEA-H-LLTHENZFEFE (CRRC) OFett. PEFSEKRMNE S
(CRRC Zhuzhou Electric Locomotive Co. Ltd / CRRC ZELC) A #BIEEFEZERFY (J4A0--0JFT17Vossloh Locomotives) %5EiH1d3ETRELRL
F KU, CRRCICESTIE. MO ML S A R VAL ZBOF-IVICHE S B (CHD,

® JAAO-MCEO. PYRLTR- TV VKL, [RKEELIRFETOTAZRE T, DV EEEIFIDFTHNER R TIEIEEINLLBNET, Vossloh
Locomotivesmﬁ—ﬂﬁﬂkﬁﬁﬂ’]/\ r+—T#%H3CRRC ZELC(E, REARICHEEE L I RAZISICERESERHD, HEHRYY-AEHATVWES JEIAV LTV,

B EERFEFEA. 1V JIICER

® JAAO-(3. 20184 FHADREIH2ADFE L&A 4837005 1-0& XBTE L TL6% ML, £-FE6B ROERECHIZTIN-T2E0Z T H%E(333.7% 1
IND7{826005 1-0(FET3HE ., BEMECHI>UBEBRLREBE CHOLIENREIN T,

® W —AT. AHEIF2014EDERREICEVNT, ITICEIRADBIBEEED TV, BIZELSROEBREETHR1YITEPINEFREEF I, HAITTRBZTIREER
FICDOVTFFTRANTEIEEREL T,

® FJI20154F(, $HEEMEMEIRSVossloh Rail Vehicles (IAAO—L=)L+J14=)b ARLY - T7LIVT) #I198F— (R1A) AFEH, 2016FEIC[EFkEE
HOFEEERE, EX MmO EZE Vossloh Kiepe (TARO—-F-X) #RKFIL-FA-H-07/-)-TL-LT (FY) AFTEHLE, REICTKT0H.
SRIFTEHMEN-HEBEEREIFIT, BENSRUBTRLRTELEES. REKBEVWFENMIHEDN SR,

B FEOE A, CRRCABUMA-H-2BINT B (CDOWT, HEO KRG
o EROEIA BHAEFTHHROE4 CEAFELEDBNELRICDVNT, SELLRBENICREZALEZ W, SERIOIAAD-O—HFICDNTE BZATKE3EDH
#E. FH2ELULOEE WS BODTE,
o HAREEOEMEMYANTERLEEESKES., a2 TEAVERDIDEE RS, PEOSESKE L. KEA-N-"oOHEAEE | WS TEEFE - THY.,
FNBEERE—MRIICEDHONBZTOTATH B, 1. Z0%FET. INSOEMZTICAV I EmERLE UM B M cahE L, HEEEELE,
® t5AA. FEOFHESHTIHEL EHRICIHBEO N TAEREEX T TELILEBEVNEN, 2, IhNONEIEBE O N THhEZE VRS, SVPHE—DESD
53| REEKRBINNE BALEAIL, HEOATIZETHRR TEEONE—EWHRLIEKES, 2OLEEN FRICABASSNIFTADEIREEAMETNBIL(E
ENOV AR
B N CEERERE D
o HEFAEELEEEDD., FEELHEBERLETHINBFEZL, THRFCBVTUIITTICAEEAZEVNEBLELSC, INDSHERFSFIFAD B TISICHREEXT
DOEEHEVEN,, FTHY - UL BIIC R TEBD. CRRCAEEFREA-HD-DF K EIBIHE LS,
o ZLDEBEAA-HN-HOLH<I-0Y/\, (7L TCRRCIE, ZOHI5 THEERERL, BIDIXA-IEILIHTBIENTEZDON ., SR LIS REOEIEN S B %5
B,
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GE TransportationZ YL, EMESISELLEHIDNHS

GE Transportation GE Transportation GE Transportation
General Electric (GE) plans to General Electric is in discussions Wabtec stockholder approved Wabtec’ completed the
spin-off its transportation to sell its rail business to planned combination with GE acquisition of GE Transportation
business Wabtec Transportation from GE Company
November 13, 2017 May 21, 2018 January 14, 2019
®
October 26, 2017 April 20, 2018 November 14, 2018 February 25, 2019

GE, CEO John Flannery Wabtec and GE plans to merge U.S. Department of Justice closed

confirmed to dispose of its its Review of Pending Merger of

Transportation business unit Wabtec and GE Transportation

over the next two years

GE Transportation GE Transportation
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1869 1972 1990 1995 1996 1998 1999 2019 2020
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E | IVEERK B 'R
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| BiX BiY () |
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WabtecI7IT47(C&BIAVE

JL-¥EPIX-7 > | BESE OIA > | 2Ot EBRBE- EATBAOLA >| 775y bAOIER > i _
5 : " By filling in the gaps in what each does

individually, the two companies also will be
| ! able to offer a full range of products and
services to railroads and customers around the

1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o e e e
| 1

Motive Power f world,
MotivePowergi] & MotivePowerz% 3L MotivePower(Boise
MK Rail divisionZ%3z Ti5%E5E, GEOAN
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® INKAXMYRXYT7ES (KAI) MIFICLRT (Light Rail Transit) Z&H438MasE (2016FEEE) &iE

® INKAIDIEE, BANTIBORARISEALTEY., 2017EICNVI ST V18KEICL 250D ERE %4 (1.89E )
B Stadler®F-7Y M, YVHAR=I, BE. A-ARSUT7EVTNAIY RS

o [I-Ov/\HET7ITHIBADS AR HICEEM SN EWERAIBETH B0 (Stadler)

1Y ERY T TOStadlerE INKAICE R EF =T O TIHRE 1Y RV T TOStadlerE INKAILEREH R DAF-L

B4 #RIE T4 (FIs

% HEEMTH (FIINEF) [ P ]
FRTEHE BHIvIMMNZ17V% (Banyuwangi) |
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ZTECHERZHZEH, ERITEHRE, EE. B, KEEHESE, BAREBKEHITSNTNS

B P EFSGIYIIREICEZZITTEYBATHEY, MR E CHRZU-FI3FELHEOTNS

B SGHO B0 MIFFHEMIE. PEDEN3LY% Ob, EAFMOATHNI15%) by TIIT7%5%
CKEDTEIX14%)

5 GREEESHHMI VT YT (1R

LES BEER (1)

1 LM (FE) 3,147
2 YLRY (8E) 2,795
3 ZTE (FE) 2,561
4 LG (%&E) 2,300
5 Nokia (F1V3VF) 2,149
6 Ericsson (RUI-T) 1,494
7 QUALCOMM (KE) 1,293
8 Intel CKE) 870
9 Sharp (H#) 747
10 NTT Docomo(H &) 721
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Siemens(d. RETEAI LaboZx %

M In May 2017, Siemens announced the commercial release of its Cyber Security Operation Center
service as part of its Cyber Defense Center (CDC) in Suzhou. Based on “defense in depth” concept, the
center provides innovative industrial security services and solutions which take situational awareness
as the core, safeguarding the digital transformation of enterprises. Siemens is the first international
industrial company in China to have organization, infrastructure and portfolios certified with local
security law and regulations.

B In 2019 in China, the company opened its first Al Lab outside Germany. With the lab as a platform,
Siemens is able to establish a global innovation network. Leveraging advanced technologies and best
practices, Siemens provides Chinese customers with leading and practicable industrial Al solutions.
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