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Short introduction

• Jade GARCIA – jade.garcia@symbio.one

• LCA project manager at Symbio since 1,5 years

• 15 years of experience in Life Cycle Assessment 

and Ecodesign

• Part of the Eghost and SH2E projects
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1. INTRODUCTION
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The specificities of Hydrogen

• Hydrogen is the simplest and most abundant element known

• It is an energy carrier, not an energy source and can deliver or 

store energy

• Hydrogen is energy-dense – with 120 MJ per kilogram, compared 

to natural gas (55 MJ/kg), coal (24 MJ/kg), and oil (44 MJ/kg)

•Hydrogen doesn’t produce any emissions when burned

https://rmi.org/run-on-less-with-hydrogen-fuel-cells
https://energyeducation.ca/encyclopedia/Energy_density
https://energyeducation.ca/encyclopedia/Energy_density
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The hydrogen supply chain

Source : ENGIE
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2. MAIN USES OF HYDROGEN
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The main uses of Hydrogen today

2022 data for Europe



This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (now Clean Hydrogen Partnership) under Grant Agreement No 101007166. This Joint Undertaking receives support from the 

European Union’s Horizon 2020 Research and Innovation programme, Hydrogen Europe and Hydrogen Europe Research.

eGHOST Spring (20-24 May 2024)

The main uses of Hydrogen today
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History of hydrogen demand

• Hydrogen use has always been 
dominated by industrial 
applications

• Around 115 Mt consumed every 
years

• Hydrogen used today is quasi-
totally produced from fossil 
sources
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Ammonia production

The HABER-BOSCH 

process
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Petroleum refining
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Methanol production
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The future use of Hydrogen for decarbonation

Heavy 

industry

Refining

Chemicals

Ammonia

Buidings

Transports

Hydrogen 

based 

batteries

Sources : IEA, BNEF Green



This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (now Clean Hydrogen Partnership) under Grant Agreement No 101007166. This Joint Undertaking receives support from the 

European Union’s Horizon 2020 Research and Innovation programme, Hydrogen Europe and Hydrogen Europe Research.

eGHOST Spring (20-24 May 2024)

3. FOCUS ON MOBILITY
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The share of emissions per sector
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Policies for the mobility sector
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The decarbonation targets in EU

Regulations “Fit for 55”: 

Objective: Reduce GHG 
emissions by 55% by 2030 
(compared to 1990)
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Fit for 55 for cars

Only “Zero emissions” (in use phase ) vehicles in 2035

Limit of 

95 g/km

-55%

-100%

-15%

-100%

-50%

-15%

Limit of 

147 g/km

2021-2024 2025-2029 2030-2034 2035-onwards 2021-2024 2025-2029 2030-2034 2035-onwards
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Complementarity battery/Fuel cell
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21

Range
km

Payload
passenger capacity

Diesel BEV FCEV

10 min

120-240 min

15 min

Diesel BEV FCEV

100-110 pax

80-90 pax
90-100 pax

Diesel BEV FCEV

Refueling time
min

800 km

220 km

430 km

Use case: Citybus 12m

Source: Symbio studies on the EU bus market
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Development of “zero emission vehicles”

Battery Hydrogen

Zero emission at tail 

pipe

yes yes

Maturity (market) +++ -

Autonomy + +++

Charging time - +++

Price ++
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4. SYMBIO’s FUEL CELLS
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Entry in China 

and USA

And 6 million Km of On-road

vehicle experience

24

New Shareholder
effectiveness 

expected in Q3 2023*

* Closing is expected in the third quarter of 2023. Transaction subject to customary regulatory approvals

A c c e l e r a t i n g z e r o - e m i s s i o n m o b i l i t y

Over 30 years of experience, 

Engaged builder of the hydrogen ecosystem
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• Developing and industrializing a new generation

• of innovative Fuel Cell technology, containing 
disruptive technology to boost performance of our 
StackPacks® while drastically reducing unit 
production costs

Fast-forwarding Symbio
in the European fuel cell industry

Accelerating the industrialization and

mass production of current generation FC 

systems in Saint-Fons

Phase 1 : FC development and industrialization to 

reach a capacity of 50,000 units/year in Saint-Fons 

as of 2026

INDUSTRIAL CAPACITIES

&

CUTTING-EDGE INNOVATION

Phase 2 : New FC gen R&D and industrialization to 

reach additional capacity of 50,000 units/y in another 

plant in France as of 2028

Phase 1 + Phase 2 : 100,000 units/y in France as of 2028

1 billion EUR investment

25A c c e l e r a t i n g z e r o - e m i s s i o n m o b i l i t y
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Fuel cells used in different vehicles

BUSES

RAM
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LIGHT COMMMERCIAL 

VEHICLE
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Fuel Cell markets are gaining momentum27

World FCEV market* 2030
on-road & off-road

~1,5  million

World FCEV market* 2035
on-road & off-road

>3 millions

<1%

Passenger
cars

4-6%

LCV

6-8%

Buses & 
coaches

2-4%

Pick-up
trucks

7-9%

MDV & HDV

On-road

5-10%

Handling 
equipment

1-5%

Construction
& Mining

1%

< 1%

Agriculture

>10%*

Maritime

>10%*

Rail

Off-road

*China included
Source: Symbio studies
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The Fuel Cell : how does it work
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The Fuel Cell : how does it work
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Electrochemical notions
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The core of the Fuel Cell : The MEA
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From single MEA to complete stack
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The components of the stack
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The Fuel Cell system : Stack + loops
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The Fuel Cell system : Air loop



This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (now Clean Hydrogen Partnership) under Grant Agreement No 101007166. This Joint Undertaking receives support from the 

European Union’s Horizon 2020 Research and Innovation programme, Hydrogen Europe and Hydrogen Europe Research.

eGHOST Spring (20-24 May 2024)

The Fuel Cell system : Hydrogen loop
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The Fuel Cell system : Cooling loop
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The Fuel Cell system : Electric loop
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Environmental issues for hydrogen

For now, 95% of the hydrogen produced is grey
hydrogen from Steam Methane Reforming (SMR)

The hydrogen mobility aimed to decarbonise transport : It will develop only if we 

have green or low carbon hydrogen!

The alternative that is developping is the water 
electrolysis : use electricity in an electrolyser to split the 
water molecules in hydrogen and oxgygen.
If low carbon electricity is used, this produce low carbon 
hydrogen
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