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According to the European Union ( the EU) ,  (green)  hydrogen “ is  a key pr ior i ty  to  achieve the

European Green Deal  and Europe’s  c lean energy t rans i t ion.”  I t  i s  seen as a technology which can

br idge the gap between e lec t r ic i ty  product ion f rom renewable energy and the goal  o f

decarbonis ing a large share of  the EU’s  energy consumpt ion by 2050. In  order  to  se t  the path for

how hydrogen can be used in  th is  way,  and to make a f i r s t  s tep towards se t t ing the regula tor y

f ramework for  a European hydrogen market ,  on 8 Ju ly  2020 the EU issued i t s  “hydrogen s t ra tegy

for  a c l imate-neutra l  Europe”¹  ( the EU Hydrogen S t ra tegy) .

The aim of the EU Hydrogen Strategy is to decarbonise hydrogen produc�on and

expand its use in sectors where it can replace fossil fuels².

The EU Hydrogen Strategy focusses on hydrogen produced from renewable energy

sources (so called “green hydrogen”). The EU Hydrogen Strategy provides the

following defini�on of green hydrogen: “hydrogen produced through the electrolysis

of water (in an electrolyser, powered by electricity), and with the electricity

stemming from renewable sources. The full life-cycle greenhouse gas emissions of

the produc�on of renewable hydrogen are close to zero. Renewable hydrogen may

also be produced through the reforming of biogas (instead of natural gas) or

biochemical conversion of biomass, if in compliance with sustainability

requirements³.”

Although the main focus lies on green hydrogen, the EU Hydrogen Strategy recognises the role of other low-carbon hydrogen in

the transi�on phase in the short to medium term (please see below).

The path set by the EU Hydrogen Strategy is divided into three phases. Each phase sets a specific objec�ve to be achieved within

the relevant phase. The EU summarises the objec�ves for each phase as follows⁴:
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Phase 1 (2020-24): the objec�ve is to decarbonise exis�ng hydrogen produc�on for current uses such as the chemical sector and

promote it for new applica�ons. This phase relies on the installa�on of at least 6 GW of renewable hydrogen electrolysers in the

EU by 2024 and producing up to one million tonnes of renewable hydrogen. For comparison, only approximately 1 GW of

electrolysers have been installed in the EU at the �me of wri�ng this ar�cle;

Phase 2 (2024-30): hydrogen needs to become an intrinsic part of an integrated energy system with a strategic objec�ve to

install at least 40 GW of renewable hydrogen electrolysers by 2030 and the produc�on of up to 10m tonnes of renewable

hydrogen in the EU. Hydrogen use will then gradually expand into new sectors, including steel-making, trucks, rail and some

mari�me transport applica�ons. It will s�ll mainly be produced close to the user or the renewable energy sources, in local

ecosystems; and

Phase 2 (from 2030 onwards and towards 2050): renewable hydrogen technologies should reach maturity and be deployed at

large scale to reach all hard-to-decarbonise sectors where other alterna�ves might not be feasible or have higher costs.

KEY CONTENT:  SCALE  UP  OF HYDROGEN CAPACITY  

The most relevant goal of the EU Hydrogen Strategy is the build-up of addi�onal

hydrogen produc�on capacity (i.e. building electrolysers). The EU Hydrogen Strategy

provides targets of installing (i) in phase 1, at least 6 GW of renewable hydrogen

electrolysers in the EU by 2024 and (ii) in phase 2, 40 GW of renewable hydrogen

electrolysers in the EU⁵, along with an addi�onal 40 GW electrolyser capacity target

in the eastern and southern ‘neighbourhoods’ of Europe, e.g. Ukraine, as the priority

partners for cross-border trade in hydrogen⁶.

Considering the fact that current electrolyser produc�on capacity in Europe is under

1 GW per year, these goals have caused raised eyebrows throughout the EU. The

Oxford Ins�tute for Energy Studies (OEIS) comments: “Achieving 40 GW by 2030

(even without the further 40 GW to supply the EU from neighbouring countries) will require a very rapid scale up in electrolyser

produc�on capacity and/or strong reliance on imported electrolysers, most likely from China⁷”.

Naturally, such a massive and rapid scale up will require considerable investment. Consequently, the EU Hydrogen Strategy

foresees the establishment of a European Clean Hydrogen Alliance, with the key aim of iden�fying and building up a clear

pipeline of viable investment projects by bringing together public and private stakeholders⁸. Many EU financial instruments are

also noted, in par�cular the EU ETS Innova�on Fund, which will pool together around €10bn to support low-carbon technologies

over the period 2020-2030⁹ and, as part of the Commission’s recovery plan, the Strategic European Investment Window of

InvestEU¹⁰.

While the EU Hydrogen Strategy is mostly and predominantly looking at green hydrogen, it also considers and acknowledges the

usefulness of other forms of low carbon hydrogen (e.g. blue hydrogen). The report envisages a cumula�ve investment of €3bn–

€18bn for low-carbon fossil-derived hydrogen compared with €180bn–€470bn for renewable hydrogen (produced using mainly

solar and wind)¹¹.

KEY CONTENT:  SUPPORT  SCHEMES
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In addi�on to the European Clean Hydrogen Alliance, the EU Hydrogen Strategy highlights that support schemes are likely to be

required for some �me to enable renewable hydrogen to become cost-effec�ve on the scale envisaged¹².

In this regard the EU Hydrogen Strategy envisaged an amendment of the EU Emission Trading System (ETS). In the next revision

of the ETS, the Commission may consider how to incen�vise the produc�on or renewable and low-carbon hydrogen while

considering the risk of carbon leakage. If differences in climate targets around the world con�nue, the Commission will propose

a Carbon Border Adjustment Mechanism in 2021¹³.

According to the EU Hydrogen Strategy, Carbon Contracts for Differences (CCfD) could be another valuable support mechanism.

The Strategy Document envisages CCfDs where the public counterpart would remunerate the investor by paying the difference

between the carbon strike price and the actual strike price in the ETS.

T H E  E U  H Y D R O G E N  S T R AT E GY  D O E S

N OT  I N T R O D U C E  A  N E W  S U P P O R T

S C H E M E  I N  T H E  F O R M  O F  A  F E E D - I N

TA R I F F,  W H I C H  WA S  C R I T I C I S E D .

The OEIS comments on the introduc�on of a CCfD support scheme by sta�ng that “the strategy does contemplate the use of

Carbon Contracts for Differences (CCfDs), presumably awarded by auc�on to guarantee a carbon price to a project developer

irrespec�ve of the actual price of carbon prevailing under the ETS. CCfDs appear to be a very logical, market-based mechanism to

promote decarbonisa�on in an economically efficient way. Given the significantly lower cost of blue hydrogen produc�on today,

it is to be expected that any auc�on for CCfDs would be won by blue hydrogen projects ini�ally, with green hydrogen having to

rely on more direct support schemes un�l costs have reduced sufficiently. Therefore, we envisage that successful implementa�on

of the strategy will require several government-backed auc�ons, both (a) for CCfDs and (b) to promote green hydrogen projects

specifically over the next 12 months”.

Finally, the EU Hydrogen Strategy foresees (i) a common low-carbon threshold/standard which would be defined rela�ve to the

exis�ng ETS benchmark for hydrogen produc�on and (ii) comprehensive terminology and cer�fica�on for renewable and low-

carbon hydrogen¹⁴; thus, introducing a cer�ficate of origin for hydrogen and enabling trading of green hydrogen.
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However, the EU Hydrogen Strategy does not introduce a new support scheme in the form of a feed-in tariff, which was

cri�cised. The OEIS commented on the need for member states to arrange compe��ve tenders: “While the strategy document

contemplates several possible support schemes, the detailed implementa�on plan is far from clear. If the 6 GW target by 2024 is

to have any hope of being achieved, several EU governments will need to arrange compe��ve tenders for such projects in the

next 12 months. Such tenders would need to provide direct support to a renewable hydrogen project, either by underwri�ng the

costs or by providing a bankable revenue stream to create a business case for a private investor”. The la�er is currently the most

relevant issue for the EU Hydrogen Strategy.

WHAT DOES TH IS  MEAN FOR THE  ENERGY AND
TRANSPORT  SECTORS?

In the long-term, the EU Hydrogen Strategy is likely to impact a number of

industries, including the energy and transport sectors within which WFW has a core

focus. We have summarised below what we see as the key considera�ons for these

industries, including an overview of poten�al opportuni�es and challenges that will

need to be addressed.

Energy

The increase in green hydrogen capacity will need to be matched by a similar scale

up in renewable energy deployment, which are likely to be large wind and solar

plants. The strategy notes that from now un�l 2030 “€220bn-€340bn would be

required to scale up and directly connect 80 GW-120 GW of solar and wind energy

produc�on capacity to the electrolysers to provide the necessary electricity¹⁵”. Wind

and solar farm operators may therefore find poten�al for bankable business models

through concluding long-term PPAs with the operators of hydrogen facili�es. This

model may be of par�cular relevance for facili�es which are nearing the end of their

feed-in tariff period and are looking for a business model following its expiry.

In Phase 2, the EU Hydrogen Strategy also sees hydrogen playing an increasing role as a form of energy storage to negate the

intermi�ency of increasingly renewable systems. OEIS notes that while the Strategy Document men�ons both daily and seasonal

storage it does not recognise that “hydrogen’s real advantage is over longer periods beyond the capability of ba�eries¹⁶”. This

brings up new possibili�es for project developers who could combine electrolysers and hydrogen storage facili�es with large-

scale renewable energy plants. First project ideas poin�ng in this direc�on are already discussed in the market, which involve

offshore wind farms, hydrogen plants at sea and loading facili�es for tank ships (comparable to LNG offshore terminals).

However, since for the �me being ba�eries will be much easier to handle and install (hydrogen is s�ll a highly flammable

substance) it will take a while un�l hydrogen can play out its full advantage in terms of long-term energy storage.
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But the impact of the EU Hydrogen Strategy goes beyond the renewables sector. In order to achieve a European market for

hydrogen, energy infrastructure will become more and more important. In this regard, the EU Hydrogen Strategy contemplates

hydrogen networks based on the conversion of exis�ng natural gas pipelines combined with (rela�vely limited) newly built

hydrogen dedicated infrastructure. For example, it expects that the hydrogen network in Germany and the Netherlands may

consist of up to 90% repurposed gas infrastructure¹⁷. However, the EU Hydrogen Strategy is vague on how this European

hydrogen grid will be regulated. OEIS comments ‘the strategy appears to downplay some of the complexity of conver�ng natural

gas pipelines to hydrogen service, but it does recognise that significant investments will be required and that regulatory changes

will be required to enable that” and also: “while not stated explicitly, the strategy appears to be suppor�ve of the concept that in

the longer term a pan-European hydrogen network will develop and co-exist with a methane network, which will increasingly

carry bio- or synthe�c methane¹⁸”.

Transpor t

The EU Hydrogen strategy notes that in future hydrogen could be transported via

non-network-based transport op�ons, e.g. trucks or ships docked at adapted LNG

terminals¹⁹. However, in the long run, hydrogen is regarded as having the poten�al

to significantly reduce carbon emissions in the transport sector itself. In rela�on to

mari�me, the EU Hydrogen Strategy sees hydrogen as an alterna�ve low emission

fuel for inland waterways and short-sea shipping and, in the long term, longer

distance and deep-sea shipping if fuel cell power is scaled up and renewable

hydrogen is used to produce synthe�c fuels (methanol/ammonia) with a higher

density²⁰. (For more informa�on on shipping’s transi�on see Scope 3 emissions: how

the freight industry will transi�on to net zero).

Equally, the EU Hydrogen Strategy briefly touches on long-term solu�ons for the avia�on sector such as (i) the produc�on of

liquid synthe�c kerosene and other synthe�c fuels²¹ which are ‘drop in fuels’ in exis�ng aircra� technology and (ii) hydrogen

powered fuel cells/hydrogen-based jet engines. However, these would require considerable research and innova�on, as well as

the adapta�on of exis�ng aircra� design²².

The EU Hydrogen Strategy finally recognises that hydrogen can play a role in some transport applica�ons where electrifica�on is

more difficult e.g. local city buses, commercial fleets or specific parts of the rail network, and it encourages the deployment of

hydrogen fuel cells in heavy-duty road vehicles. Hydrogen fuel-cell trains are also men�oned as an alterna�ve for exis�ng train

routes which are difficult/not cost-effec�ve to electrify, no�ng that certain fuel-cell hydrogen applica�ons are already cost-

compe��ve with diesel today²³.

SUMMARY

With the EU Hydrogen Strategy, the EU sets the framework for the development of the hydrogen sector into one of the

backbones of the European energy industry. It will be interes�ng to see if and when the EU manages to transfer this strategy into

direc�ves and regula�ons. Nevertheless, a first step is made, hopefully others will follow soon.
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This is the second ar�cle in our ‘Hydrogen – What is the hype about?’ series, which provides an overview of the hydrogen

sector and the strategy for its development in mul�ple jurisdic�ons. To read other ar�cles in the series please click here.

To Opt In to WFW mailings and register for alerts on our forthcoming ar�cles as soon as they are published, please email us

here.
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