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in hydrogen. They work on critical aspects of H2 

technology, such as membranes (Gen-Hy), elec-
trolyzers (Elogen, Gen-Hy, Genvia with is high-tem-
perature electrolyzers and the French company 
McPhy Energy) or fuel cells (Plug Power, Toyota and 
Hopium). Plug Power and Elogen have developed 
an industrial capacity in Île-de-France. The former 
created a joint venture with Renault (Hyvia) for as-
sembling fuel cells at Renault’s ReFactory in Flins, 
and integration in Renault Master. Elogen designs 
and assembles PEM electrolyzers in Les Ulis. As for 
Gen-Hy, Genvia and Hopium, they have developed 
R&D activities.
The integrators design, develop and manufacture 
products and solutions incorporating a hydrogen 
technology. For most of them, hydrogen is only one 
market among others. They represent nearly 100 
entities stemming from large groups with their 
head offices and R&D activities concentrated in 
Île-de-France, but also smaller companies and 
many start-ups. Some are builders, in the same 
way as mobility industrialists, like the automobile, 
which work on fuel cell or direct combustion vehi-
cles (Renault and Stellantis, as well as new actors 
like NamX). There are also air and space enter-
prises (Safran Moteurs and Arianegroup, and the 
Turbotech, HyLight and EHP2 start-ups) that design 
hydrogen-powered engines using direct combustion 
or fuel cells for the Flying Whale airships and the 
railroad sector (Alstom). There are also manufactu-
rers of worksite equipment and forklift trucks (Still 
France), hydrogen refueling stations (Enhywhere) 
and generators (Powidian and EODev, which is buil-
ding its assembly plant in Antony, supported by the 
France 2030 investment plan, in the framework of 
the “Première Usine” invitation to tender).
Other integrators design, test or apply the technolo-
gies without manufacturing them themselves. This is 
the case of energy operators like TotalEnergies in its 
Onetech research center in Palaiseau, Engie in the 
Lab Crigen in Stains, the IFPEN in Rueil-Malmaison, 
EDF Lab in Les Renadières, Saint-Gobain Research 
in Aubervilliers and GRTgaz and its R&D center Rice, 
specialized in the transformation of gas infras-
tructures (with the FenHyx experimentation plat-
form in Alfortville, supported by the Région Île-de-
France). There are also, in this category, developers 
of production sites and hydrogen refueling stations 
(Hynamics, Lhyfe, HysetCo…).
Two thirds of these equipment-manufacturers and 
integrators address markets involving hydrogen 
uses, while one third focus on hydrogen infrastruc-
ture equipment. Land mobility is, by far, the leading 
market (trucks, special machines, light utility vehi-
cles, taxis, trains…), then hydrogen production and 
its distribution (H2 stations) as well as storage appli-
cations. Next come air mobility (H2 combustion en-
gines, drones, airships…) and stationary applications 
(generators, hydrogen-powered turbines…).
Île-de-France concentrates 42% of French resear-
chers,3 with 52 active public research structures 
focused on hydrogen. We can cite the ONERA, 
in aeronautics and space, the IFPEN, in motori-
zations and natural hydrogen, the CEA (French 

Atomic Energy Commission) and the Naval group. 
The CNRS (French National Scientific Research 
Center) is a partner of many research teams that 
have come out of prestigious engineering schools 
such as Polytechnique, Centrale Supélec, Chimie 
Paris Tech… and universities like Paris Cité, Cergy 
Paris, Paris-Saclay, among others.
Strong competencies in Île-de-France in the safety 
and materials field (CEA, starting with the nuclear 
sector) can be noted. Materials are also a major 
theme for engineering schools (Mines, Chimie Paris 
Tech…) and academic research institutes such as 
the Institut de chimie et des matériaux de Paris Est, 
and the Institut de chimie moléculaire et des maté-
riaux d’Orsay (ICMMO).
The hydrogen sector benefits from competencies in 
power electronics and energy management/conver-
sion at the Institut photovoltaïque d’Île-de-France, 
Centrale Supélec, the Université Paris-Diderot and 
others. Moreover, the ENSTA Paris,  member of the 
Institut Carnot MINES, houses a hydrogen pilot 
platform that makes it possible to conduct tests on 
hydrogen production and combustion, and looks for 
alternatives to very low-temperature storage.
Lastly, the Soleil synchrotron, located on the Saclay 
plateau, enables experiments and in-depth tests to 
be carried out, in particular on matter. 

OTHER ACTORS INDISPENSABLE TO THE SECTOR 
GRAVITATE AROUND ITS CORE
A second circle of actors is comprised of engineering 
offices and industrial suppliers with some 160 firms. 
The former take part in the sector’s development, 
supporting the design of equipment, in technologi-
cal development in the form of periodic contracts, 
but also through long-term relationships with their 
contracting parties. Some are specialized (Hinicio), 
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TWO FLAGSHIP 
TECHNOLOGIES FOR 
HYDROGEN
The principal technologies are 
the production of hydrogen 
by electrolysis of water (PEM, 
AEM, alkaline and SOEC 
technologies), hydrogen 
transport and storage (pipelines, 
hydrogen carrier molecules, 
compressed hydrogen tanks 
and liquefaction), distribution 
(stations) and uses linked to 
land or air mobilities (fuel cell, 
combustion engine and synthetic 
fuels) in particular.

Electrolysis of water, notably 
alkaline, is an early, marketed 
and mastered technology. 
PEM (proton exchange 
membrane), AEM (anion 
exchange membrane) and 
SOEC (solid oxide electrolyzer 
cell) technologies are still 
being developed and are in the 
process of industrialization in 
order to have the best energy 
efficiency and the fewest needs 
in materials.

Fuel cells
The opposite of the electrolysis 
reaction, they are still expensive 
because they are produced in 
low volumes and require costly 
materials (platinoids). The 
development of the first fuel cell 
plants (Symbio in Saint-Fons, 
Hyvia in Flins, Inocel in Belfort 
and Toyota in Belgium) should 
make it possible to reduce costs, 
in partnership with integrators 
for the deployment of mobility 
(like Stellantis with the Symbio 
cell, and BMW Group, Hyliko 
and EODev with the Toyota cell, 
used in several applications). 
Over the last few years, we 
have witnessed a renewal of 
the internal combustion engine 
directly burning hydrogen. 
For this technology, we are 
expecting, in the end, efficiency 
as great as 50%, for lower 
investments than for a fuel cell.
Like the BWT Alpine F1 Team in 
Viry-Châtillon2 and the IFPEN 
in Rueil-Malmaison, historic 
and new actors are positioning 
themselves on this technology, 
based on the resources and 
R&D of the automobile sector in 
Île-de-France.




