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Study objectives

* Assessment of the potential for FCH value chains to create socio-economic
value in Europe

* Analysis and mapping of European FCH supply chain and knowledge-based actors
* Development of realisable deployment and industry scenarios to 2030

* Socio-economic analysis of those scenarios

* Recommendations to support value creation in Europe
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Study scope covers a range of transport and stationary
applications

* For all applications Mt o
Cars and LCVs
* Supply chain map by application and chemistry Buses
" HGVs
Critical components Trains and lightrail
* SWOT and gap analysis Forklifts
. Boats
* Global and EU deployment scenarios to 2030 Compressed hydrogen|storage
* For highlighted applications M‘ﬂ:‘;\l
* Cost breakdown projection Electrolysers
* Value analysis M'cro'CHl,) ,
Commercial CHP / prime
* Industry scenarios Large CHP / prime power

Backup-power and gensets

. - ..
Socio-economic impacts Fuel processors / reformers

* For selected critical components (17 in total) Other
LOHC / Ammonia

* SWOT and gap analysis
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Supply chain maps capture European actors at both the
system and component level

System level actors by application

Vehicle integration Fuel cellintegration Subsystem Sub-component Specialised materials

Vehicle integration ‘Membrane electrode fonomer
(upto3.5) & assemblies
— ElringKlinger | Powerelectronics / Membrane support
o Bt - Faureca Seal
L . . . . ) . - Hymove T |
Wehicle integration Fuel cell Sub-component Spedialised materials e « Inteligent Energy Compression
o ol + NuCellsys hardware/ endplates. ST
+ NuCellSys Lﬂﬂ‘m";l“ - System controls Carbon fibre
« psa/opel * Power Bipolar plates.
FCLDVs —  PEMFCS _— PEMFC stack - Membrang Membrane QoY + Renault Tech < ProtonMotor | thermalaiia L Conted plate materials
ystem ™ electrod i * Riversimple © CdERn management
(Upto 3.5t) == electrode assemblies o Sl * Seenrayiees SR
{ Membrane support o G (methanol range
integrators extendery Heat Exchangers
+ Suiss Hycrogen/ iauid pumps
Plastic Omnium Liguid pump:
. + Symbio Air handling /
Power electronics / L Seal Supported catalyst recirculation
FCHGY inverters Air flow meter
i —] Compression iffusi L Bopsub- nt
integrators P Gas diffusion layer —_—l Carbon fibre Sub-companents e
[above 3.5¢) hardware/ endplates
Valves
Flow field plates / -
p— System controls Coated plate H2 flow meter
i Critical component
bipolar plates _l_ L s
FC Bus materials Non-critical component
. — ) Thenmeatar Humidifer
— Heat Exchangers
- = Liquid pumps
Thermal & fluid Cab
FC train — management Air handling / .
Component level actors by chemistry
—  Air flow meter Legend: Critical component
= BoP Sub-COMPONEnts s Non-critical component Vehicle integration Fuel celintegration Subsystem Sub<component Specialsed materials
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Valves o :’\lm:,:“m, e Membrane support
= Hydrogen tank * Nedstack 0 Gy ]
— H2 flow meter : rovercal o By e
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— J Deignisation ~ Hexagon / Xperion Coated plate materils
uel processor Rehau
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reformer catalyst B
. Plastic Omrium
Typically Thermostat
stationary anly B adaat) Heat Exchangers
nverters
Liquid pumps.
- System controls ]
Thermal & fluid recireulation
management A flow meter
L 80P sub-components Filers
- =

H2 flow meter
Critical component
H2 sensor
Non-critical component
Humidifier




Updated map of supply chain and knowledge based
actors will be published
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Socio-economic value analysis draws on wide range of
Inputs

Cost breakdown _ Global 12 applications
projections turnover PP
Deployment - . . . . .
scenarios g elE sl 8 hlghhghtEd appllcatlons
. _ Industry SOCIO_.
Industry mapping > scenarios e.conomlc
Questionnaire | impacts
Survey

Desk research
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Value chain perspective captures a broader range of
economic activities than manufacturing

|—1 POET-PRODUCTION l l MANUFACTURING |

1 | | |
Operations,
Decommissioning Maintenance, SUPPLY CHAIN
Support Services

Product / Process Technolgy Development Technokgy

Develbpment
Production/ Manufacturing Technology Development & Engineering Processes

i TN suppart
up ing

(MARKET) e Business
NARE e

Education & Traning

Dther
Infrastructure Development Supporting
Processes
Policy Making

Fuel (Hydrogen) Supphy

* NB: Analysis only covers FCH-specific elements of applications
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Cost breakdowns are based on publicly available data
and coupled to deployment scenarios

. . . Example cost correlation vs volume
* Based on review and analysis of publicly
10,000 € ]

available data = o

. § 1
* Costs for components broken down into =
* Material - ;}E\E‘%Ma qo ¢
: D o
* Labour 3 mﬁ*ﬂh
) Capex 100 1:jr?n0ual Produti]i’:?:kWnetjtr[l[:r[))o ’ HomR
* Margin
Example cost breakdown
* Coupled to deployment scenarios
: r@J,,,W
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@ Eatech ECORYS A

%STRATEGICANALYSIE{_‘ -




Industry scenarios explore realisable futures with high
and low FCH deployment and EU shares

* Industry scenarios lay out
possible realisable futures

A
* High / low FCH deployment High Scenario C
. . . E High deployment
ngh / lOW EU prOdUCtlon E High EU production share
share 2
e
©
=
S
* Market shares and a _ _

) ) - Scenario A Scenario B
ma rglns adJUSted by L Low deployment High deployment
Scenarlo to reﬂect L Low EU production share Low EU production share

) ow
perceived market strength A\ L —»>
oy e ow Hi
and competitiveness of Deployment ?
EU actors
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Economic analysis is based on value-added and covers
FCH-specific elements of the applications

* Analysis captures value of FCH-specific
elements of the application, e.g.:

* FC-system in an FCEV but not the vehicle
 Complete HRS

* Analysis captures value-added in
terms of:

e Labour (L)
e Capital (K)
* Margin (M)

- Share of production step in total (attributed) value added within the supply chain

Share of value added in total output price of production step
Breakdown of value added of the production step by type: Labour (L), Capital (K) and Margin (M)
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FCH applications can generate significant socio-economic
value if deployment and EU role are strong

* EU production and O&M value of

€2-11 billion in 2030

* Accompanied by creation of 13,000 to

110,000 jobs by 2030
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Value (€ billion)

P’@I Global production 38
ﬂml Global O&M 45
W EU production 10.6
lﬂdl@ EU O&M 0.9
gs Trade balance Pos
Value (€ billion) Value (€ billion)
Global production 9.8 Global production 38
Global O&M 1.1 Global O&M 4.3
EU production 1.5 EU production 8.2
EU O&M 0.2 EU O&M 0.9
Trade balance - Trade balance Neg
< —>
tow Deployment High
Employment (fte)
Pr@! Production 38,500
lmd 0&M 7,300
l’y Indirect 63,900
l@dl@ o Total 109,700
8.
Employment (fte) Employment (fte)
Production 5,400 Production 30,400
0&M 1,300 0&M 7,300
Indirect 6,200 Indirect 41,600
Total 12,900 Total 79,300
< >
Llow High

Deployment



Thank you!

luca.bertuccioli@e4tech.com



