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Report of the Federal Government
on the Implementation of
the National Hydrogen Strategy

The National Hydrogen Strategy - one year on

The Federal Government adopted the National
Hydrogen Strategy on 10 June 2020 with a view to
establishing green hydrogen and its derivatives as
a key enabling technology for the energy transi-
tion via a rapid market roll-out and thus to make
a major contribution towards the attainment of
the climate targets.

The Federal Government has moved quickly to
implement the Strategy, putting in place key
factors for private-sector investment and for
research initiatives. These are helping to make
Germany a pioneer and technological leader.

One important measure was the launch of the
Important Projects of Common European Interest
(IPCEIs) in the field of hydrogen. This has entailed
the selection of 62 large-scale hydrogen projects
for which a total of €8 billion is being provided
by the Federation and the federal states (Lander).
A special focus has been placed on the industrial
and transport sectors. The focus is particularly on
the steel sector, as the decarbonisation of the steel
industry is an important field of action for the
German economy. The Steel Action Concept pro-
poses an overall framework for this. The launch,
scheduled for 2022, of funding for industrial tran-
sition projects via carbon contracts for difference
is also intended to make a major contribution
towards this.

The decision to exempt the production of green
hydrogen from the EEG surcharge! is also of spe-
cial significance for the cross-sectoral roll-out, as
it will help to reduce the costs of the production
of green hydrogen. The revision of the Energy
Industry Act in the summer of 2021 has put the
first regulatory basis in place for a pure hydrogen
grid infrastructure.

In the field of energy research, the “Hydrogen
Technologies 2030” research campaign has been
launched in order to pool the Federal Govern-
ment’s research measures. In this context, several
projects have already been started in order to sup-
port the move from research and development
to practical applications (e.g. the H2Giga, H2Mare
and TransHyDE lead projects, and in the con-
text of the Living Labs for the Energy Transition).
Also, the H2-Compass project has laid the foun-
dation stone for the preparation of the hydrogen
roadmap for the research work of the Federal
Government.

In the international sphere, the Federal Govern-
ment has launched several funding measures

and initiatives in order to promote the import of
green hydrogen from outside Europe (e.g. projects
in Saudi Arabia and Chile) and to improve the
prospects of German technology leaders on for-

1  Parts of this measure are still subject to authorisation by the European Commission in accordance with State aid rules.
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eign markets. Before the end of 2021, auctions are
to begin for the H2-Global funding instrument
in order to incentivise investments in production
facilities for green hydrogen and its derivatives
on an industrial scale outside the EU, along with
the related supply chains to Germany. Also before
the end of 2021, funding is to go towards invest-
ment along the value chain outside Europe via an
investment funding guideline.

The great response to the Federal Government’s
activities from the business and research com-
munities, and the numerous ideas for projects,
show that the hydrogen roll-out has started well
and that there is a high level of willingness to
invest. The Strategy has established a coherent
framework for action in this first market ramp-up
phase. It basically relies on the instruments of
funding, an appropriate energy-policy and regu-
latory environment, and carbon pricing. Specifi-
cally, the Strategy contains an Action Plan with a
broad mixture of 38 measures. The Federal Gov-
ernment allocated a total of €9 billion for this in
the June 2020 stimulus programme.

Roughly a year after the adoption of the Strategy,
the time is ripe for a first interim assessment. The
monitoring report envisaged by the Strategy will

provide a comprehensive review next year.

Integrated projects lay the foundation
stone for the market roll-out

In the first phase of the market roll-out, it is nec-
essary to fund integrated projects, i.e. projects
which embrace the entire hydrogen value chain.

Here, the IPCEI on Hydrogen is of central impor-
tance. The call to propose related investment pro-
jects met with an unusually high response from
the German business community. Out of a total
of 230 project outlines, 62 projects with planned
investment totalling around €33 billion have been
selected.

The IPCEI projects relate to the Strategy targets

in multiple ways: they could help to create elec-
trolysis capacity of more than 2 gigawatts (GW) by
2030 (Strategy target: 5 GW). In the field of infra-
structure, an initial hydrogen network of roughly
1,700 km could be built. In the industrial sector,
16 projects have been selected which primarily
focus on low-carbon steel production and the
necessary transition in the chemicals industry.
Further to this, twelve mobility projects have been
selected which can make a major contribution
towards the (further) development and manufac-
ture of fuel cell systems, hydrogen-powered vehi-
cles and the establishment of a hydrogen fuelling
infrastructure.?

An improved environment for invest-
ment: cutting production costs and
expanding infrastructure

In addition to providing funding, the Federal
Government is also looking to put a supportive
policy environment in place in order to foster the
market ramp-up.

For example, the Federal Government has tar-
geted barriers which exist in the field of electricity
costs, as these are a major factor in the production

2 The projects will be launched following approval by the European Commission.
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costs and thus affect the competitiveness of green
hydrogen. To this end, the 2021 Renewable Energy
Sources Act has introduced additional exemptions
from and limitations to the EEG surcharge.3

Infrastructure such as pipelines is a necessary
precondition to transport the hydrogen from the
producer to the user. In view of the long lifetimes
and high investment involved in such infrastruc-
ture, it is important to establish in good time an
appropriate policy environment which offers cer-
tainty for investment. For this reason, the revision
of the Energy Industry Act introduced transitional
regulations for the conversion of existing gas
pipelines to pure hydrogen pipelines, and entry
rules for the regulatory treatment of pure hydro-
gen networks. These create certainty for planning
and investment in hydrogen networks. These
policies are to be developed further, not least in
response to developments at European level.

Fields of application

In order to cushion the currently higher costs

of green hydrogen in particular and thus to fos-
ter a rapid market roll-out, the Federal Govern-
ment has, for instance, set up various funding
programmes for an expedited decarbonisation of
industry, or is in the course of drafting these pro-
grammes; examples include the Decarbonisation
of Industry funding programme (launched in Jan-
uary 2021) and the funding for carbon contracts
for difference (launch planned for 2022). Here, the
steel industry is an important field of application:
the Steel Action Concept of July 2020 provides

an overall picture of how decarbonisation of the

sector can succeed in the coming years. Further
to this, consideration is currently being given to a
demand quota for climate-friendly basic materi-
als, such as green steel.

In the first phase of the roll-out, the focus is pri-
marily on deploying hydrogen firstly in fields
which are close to economic viability, whereby

it is necessary to avoid the emergence of unsus-
tainable path dependencies, and secondly in areas
where no other options exist, e.g. in the steel sec-
tor, basic chemicals, and parts of the transport
sector. Given good availability, hydrogen could
also play a role in other areas in future. For exam-
ple, the possible contributions of hydrogen and its
derivatives to decarbonise parts of the heat mar-
ket are being discussed.

Supporting the roll-out of hydrogen in
parts of the transport sector

Hydrogen and its derivatives are an important
building block for the decarbonisation of trans-
port, particularly in areas in which battery-driven
engines are not suitable, especially heavy-duty
commercial vehicles such as buses or trains, in the
air, on water, and possibly also in the road haulage
sector.

On the basis of the interministerial National
Hydrogen and Fuel Cell Technology Innovation
Programme (NIP), the Federal Government has
since 2006 been funding applied, industrial R&D
and investment in the purchase of fuel cell appli-
cations. In the field of market activation, further-
more, funding guidelines have been drawn up for

3 Parts of this measure are still subject to authorisation by the European Commission in accordance with State aid rules.
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the procurement of commercial vehicles, trains
and buses with alternative propulsion, including
fuel cell vehicles. In the context of the National
Hydrogen and Fuel Cell Technology Innovation
Programme, the HyLand - Hydrogen Regions in
Germany competition was successfully contin-
ued in 2021 with two calls. In addition to vehicles,
electricity-based fuels (PtX) are also addressed. To
this end, an overall funding concept for renewable
fuels was drawn up; alongside development and
demonstration projects, it promotes installations
to produce renewable fuels. A further element is
support for the fuelling infrastructure in the con-
text of various funding programmes.

In the transport sector, too, the Federal Govern-
ment - in addition to funding programmes - has
prioritised the design of the regulatory envi-
ronment. The statutory greenhouse gas reduc-
tion rate for fuels, which not least regulates the
deployment of PtX fuels based on green hydro-
gen, has put an important factor in place for the
ramp-up of hydrogen. The decision to impose

a 25% reduction rate up to 2030 means that
Germany is clearly overfulfilling the European
requirements in the Renewable Energy Directive
(RED II).

R&D supports the roll-out of green
hydrogen and the technology sector in
Germany

German industry and research institutions are
playing a pioneering role in the global develop-
ment of green hydrogen technologies. Further
efforts in the field of R&D are necessary if this
lead is to be maintained and the long-term com-
petitiveness of German firms safeguarded. The

Federal Government was quick to establish an
efficient research landscape for hydrogen. This
has been expanded and deepened in the course of
implementing the National Hydrogen Strategy.

Various research activities have been pooled
together in the newly established interministerial
Hydrogen Technologies 2030 research campaign
- from basic research, for example in the Hydro-
gen Republic Germany competition for ideas, to
applied energy research in the Hydrogen Tech-
nology Campaign, and testing on an industrial
scale in the Living Labs for the Energy Transition.
Since 2020, three lead hydrogen projects (H2Giga,
H2Mare and TransHyDE) have been launched,

as well as four Living Labs which firstly deliver
technological innovations on core issues of the
hydrogen economy and secondly demonstrate
the possibilities offered by the use of hydrogen in
practice. Further to this, initiatives for the trans-
port sector are taking place under the umbrella of
the research campaign, with several research alli-
ances on electricity-based and synthetic fuels.

In order to identify the future need for R&D and
to target it towards a rapid market ramp-up, a
hydrogen roadmap is to be drawn up for the
research sector. The H2-Compass project, which
was launched in June 2021, will lay the foundation
stone for this. Furthermore, the Energy Research
Network Hydrogen has been set up to give the
experts a technology-neutral, interdisciplinary
forum on hydrogen.
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Anchoring the national ramp-up of
green hydrogen at European and inter-
national level

The long-term goal of the National Hydrogen
Strategy is to establish an efficient market for
green hydrogen in Germany and to anchor this

in the global context in order to permit and safe-
guard imports and trade. This is because Germany
will not be able, even in the long term, to meet

all its demand itself, but will continue to rely on
imports.

Several funding measures and initiatives have
been launched in the international sphere in
order to implement the Strategy. For example,
H2Global, with roughly €900 million in funding,
is to incentivise the production of green hydrogen
and its derivatives outside the EU whilst also pro-
moting the use of the imported green hydrogen
and its derivatives in Germany, with the state off-
setting for a limited period the difference between
the foreign purchasing price and the domestic
selling price in a double auction mechanism. A
funding guideline is to provide non-repayable
grants towards investment along the hydrogen
value chain outside Europe. H2Uppp is designed
in particular to support German and European
SMEs with measures to help prepare and support
hydrogen pilot projects abroad. This is to take
place in coordination with the Energy Export Ini-
tiative. Also, several specific hydrogen projects
have been launched abroad with German funding
(e.g. Saudi Arabia, Chile, Tunisia). Hydrogen will
increasingly be anchored as a focal issue for coop-
eration in existing and future energy partnerships,
and it also offers a great deal of potential in the
context of German development cooperation. In
addition to this, various bilateral agreements on

hydrogen cooperation have been concluded since
the adoption of the National Hydrogen Strategy,
e.g. with Australia and Namibia. Further initia-
tives, such as agreements on scientific and tech-
nical cooperation and the international climate
action initiative, are also driving the issue forward
at international level. In addition, the dialogue on
the opportunities offered by green hydrogen for

a sustainable economy in countries which export
fossil fuels is particularly important in geopoliti-
cal terms.

Hydrogen is also a central issue for the future of
the European energy transition. The focus is on
the establishment of a European hydrogen market
and cross-border hydrogen infrastructure. In the
field of regulation, the Fit-for-55 package of the
European Commission will set out key policies in
the near future, e.g. on hydrogen infrastructure,
sustainability criteria, uniform certification and
classification standards, and the rules on fund-
ing. During its Council Presidency, Germany laid
the foundations at the end of 2020 for a targeted
European debate, for example by adopting Coun-
cil conclusions on hydrogen and launching the
agenda process on research and innovation for
green hydrogen.

Continuing the ramp-up of green
hydrogen

The adoption of and the implementation of the
first measures in the National Hydrogen Strategy
has given a strong fresh boost to the hydrogen
economy, and this has attracted much attention
around the world. This momentum needs to be
used, and the next steps to facilitate the ramp-up
of green hydrogen and the ongoing implementa-
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tion of the Strategy need to be taken. An impor-
tant advisory role here is played by the National
Hydrogen Council set up by the Federal Govern-
ment. This body has become established as a rec-
ognised voice and source of momentum via its
position papers and publications (e.g. the recent
Hydrogen Action Plan for Germany 2021 -2025).

Hydrogen is an issue which is developing dynam-
ically. For this reason, it will be important in the
coming months not least to examine the National
Hydrogen Strategy for any need for further devel-
opment, and to take account of current market
developments, experience from the funded pro-
jects and the new policy environment resulting

from the more ambitious targets set out in the
2021 Climate Action Act. Also, the policy environ-
ment at European level should be designed in a
way that gives investors a reliable basis on which
to plan and - taking consumer interests into
account - a business environment which is glob-
ally competitive.

The initiatives taken so far by the Federal Govern-
ment to implement the 38 measures in the Strate-
gy’s Action Plan are presented in detail in the fol-
lowing overview (annex).



Annex to the report:
implementation status of the
National Hydrogen Strategy (NHS)

Measures of the National Hydrogen Implementation status
Strategy (abridged version) (as at: 31 August 2021)

Part I: Measures at national level

I.1 Integrated projects along the value chain

m Implementation status

In the phase of the market roll-out, it is crucial A central role is played here by the Important
to fund integrated projects, i.e. projects which Projects of Common European Interest (IPCEIs)
embrace the entire value chain (production, in the field of hydrogen. Out of 230 proposals,
transport, use). 62 projects (with planned investment totalling
€33 billion, and funding requests for €10.5 bil-
The funding of integrated projects is a hori- lion) have been preselected. They include elec-
zontal measure; it is therefore not presented trolysis projects totalling more than 2 GW, and
in the National Hydrogen Strategy Action Plan make it possible to build up an initial hydrogen
as a specific “measure”, but is particularly to be network with 1,700 km of pipelines. On the user
found in measures 25 and 31. side, the focus is chiefly on the decarbonisation

of the steel and chemical industries. In the field
of mobility, the focus is on the industrial ramp-
up of fuel cell systems, hydrogen-powered vehi-
cles and the establishment of a hydrogen fuel-
ling infrastructure.

The establishment of integrated projects is also
being encouraged via the Hydrogen Republic
Germany competition for ideas (funding: more
than €700 million). This includes the follow-
ing lead projects: H2Giga (development of ap-
proaches and technologies for the serial and
automated production of electrolysers), H2Mare
(research into offshore production of green
hydrogen and PtX products) and TransHyDE
(development, assessment and demonstration
of technologies to transport hydrogen). Many of
the projects were launched on 1 April 2021.
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[.2 Hydrogen production

The aim is to improve the policy environment
for the production of green hydrogen, par-
ticularly with a view to an appropriate design
of state-induced price components of energy
carriers.

Consideration must be given in particular to re-
forms of state-induced price components; at the
same time, carbon pricing is to be established

as a central steering instrument. It will also be
necessary to see whether it might be possible to
largely exempt the production of green hydro-
gen from taxes, levies, and surcharges. In par-
ticular, the aim is to exempt the production of
green hydrogen from the EEG surcharge.

NHS Measure 2

This focuses on new business and cooperation
models for electrolyser operators and electricity
and gas grid operators in line with the principle
of regulatory unbundling. Here, approaches that
could significantly ease the burden on the grids
at an affordable price without distorting the
hydrogen market are to be tested in the form

of one or two model projects, and the need for
changes to the regulatory framework is to be
examined.

NHS Measure 3

As part of our Climate Action Innovation Pact,
we are supporting the switchover to hydrogen
in the industrial sector by providing funding for
investments in electrolysers (implementation
from 2020, cf. Measure 14). We are also explor-
ing potential tendering schemes for the produc-
tion of green hydrogen, e.g. to help decarbonise
the steel and chemical industries. If necessary,
the financing that has been earmarked for the
National Decarbonisation Programme will be
topped up.

Implementation status

The 2021 revision of the Renewable Energy
Sources Act implemented the central element
of Measure 1 by adapting the EEG surcharge,
which is a central cost barrier to the ramp-up of
green hydrogen, as follows:

e introduction of additional exemptions from
and limitations to the EEG surcharge in the
2021 Renewable Energy Sources Act;

e stipulation of the requirements for the full
exemption from the EEG surcharge for the
purchase of electricity to produce green
hydrogen via a revision of the Renewable
Energy Sources Ordinance; expansion of the
group of companies eligible for the exemp-
tion (some changes subject to confirmation
under State aid rules).

Implementation status

To this end, the Federal Ministry for Econom-
ic Affairs and Energy has launched a discus-
sion process with other EU Member States, thus
starting the implementation of this measure.

The testing of model projects is also taking
place in the context of the Living Labs for the
Energy Transition.

Implementation status

The establishment of electrolysers will largely
be funded under the IPCEI projects. This could
incentivise electrolysis capacity of up to 2.2 GW
by 2026 (and possibly more than 3 GW by 2030).
In addition, there is more than 2 GW of electrol-
ysis capacity in the petrochemical sector which
could be incentivised via the implementation of
Renewable Energy Directive II (RED II).
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NHS Measure 4

Offshore wind energy is an attractive technol-
ogy for the production of renewable electrici-
ty and green hydrogen. The framework for this
is being developed further to ensure that these
investments pay off. Discussions will focus, for
example, on the designation of additional sites
that can be used for offshore production of hy-
drogen / PtX, the infrastructure necessary for
this, and the potential for additional auction
rounds for the production of renewables.

[.3 Transport

The use of green hydrogen for the production
of fuel and as an alternative to conventional
types of fuel is to be embedded as part of a swift
and ambitious transposition of the EU’s RED II
into German law (implementation in 2020).

NHS Measure 6

The funding measures under the National Inno-
vation Programme for Hydrogen and Fuel Cell
Technology (NIP) will continue. The additional
funding (€3.6 billion) available from the Ener-
gy and Climate Fund (ECF) until 2023 creates
greater scope, also for hydrogen and fuel cell
technology. =

9

Implementation status

The Ordinance on Auctioning Sites for Alter-
native Energy Generation in the Exclusive Eco-
nomic Zone is to be adopted before the end of
2021. In the other fields of energy production in
the exclusive economic zone, it is to be possible
not least to realise offshore electrolysis projects.
Also, the Federal Ministry for Economic Affairs
and Energy will set up a new programme to
fund offshore electrolysis.

The offshore production of hydrogen will also
be advanced via research projects of the Federal
Ministry of Education and Research.

Implementation status

The Act to Further Develop the Greenhouse Gas
Reduction Rate in the context of the revision of
the Federal Immission Control Act of May 2021
implements RED II in national law in Germa-
ny in the transport sector. The stipulation of a
greenhouse gas reduction rate of 25% for fuels
by 2030 clearly overfulfils the EU requirements.
This creates significant incentives for the pro-
duction and deployment of green hydrogen and
hydrogen-based fuels in transport. This fully
implements Measure 5. The act is to be prom-
ulgated in September and enter into force on

1 October 2021.

Implementation status

In the field of market activation, the last calls

of the National Hydrogen and Fuel Cell Tech-
nology Innovation Programme covered areas
like funding for the procurement of fuel-based
waste collection and street cleaning vehicles,
green intralogistics and car fleets, and the estab-
lishment of electrolyser installations to produce
hydrogen for the transport sector. >
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e Market activation to boost investment in
hydrogen-powered vehicles (light and heavy-
duty commercial vehicles, buses, trains,
inland and coastal navigation, car fleets).

e R&D activities with the objective of achiev-
ing further cost reductions (e.g. for utility
vehicles, small aircraft).

e HyLand - Hydrogen Regions in Germany, as
a three-tiered approach for the development,

finetuning and implementation of integrated

regional hydrogen concepts. The plan is to
extend this funding strategy that was suc-
cessfully implemented in 2019.

NHS Measure 7

Development of and funding for installations
for the production of electricity-based fuels, in
particular electricity-based kerosene, and ad-
vanced biofuels. For this measure, €1.1 billion
from the Energy and Climate Fund (ECF) has
been earmarked until 2023.

Note: The funding measures also take account
of the fact that the supply of electricity-based
synthetic fuels for special vehicles and vehicles
which serve the defence of the country and the
Alliance as well as corresponding international
obligations of the Federal Republic of Germany
must be safeguarded. Interoperability between
NATO and other Alliance partners must be up-
held.

ANNEX TO THE REPORT: IMPLEMENTATION STATUS OF THE NATIONAL HYDROGEN STRATEGY

In spring 2021, the Federal Ministry of Trans-
port and Digital Infrastructure continued its re-
gional funding programme HyLand - Hydrogen
Regions in Germany. The first calls, HyStarter
and HyExperts, met with a great response from
regions and municipalities; the application
phase for the HyPerformer category is to begin
at the end of 2021.

The Federal Ministry of Transport and Digi-
tal Infrastructure has also published technol-
ogy-neutral funding guidelines, including first
calls for proposals, for buses, commercial vehi-
cles and trains with alternative propulsion.

Implementation status

The Federal Ministry of Transport and Digital
Infrastructure has drawn up an overall fund-
ing concept for renewable fuels in order to
support the development and production of
advanced biofuels and electricity-based fuels.
Approx. €640 million is earmarked for applied
development and demonstration projects and
for innovation clusters. A first funding guide-
line for the development of regenerative fuels
was published in May 2021; also, there was a
competitive call for bids in August 2021 for the
construction and operation of a development
platform for power-to-liquid fuels.

Further to this, the Federal Ministry of Trans-
port and Digital Infrastructure is providing
€900 million towards installations to produce
renewable fuels. The funding guideline for in-
vestment to retrofit or build new production
plants for advanced biofuels and electricity-
based fuels is to be published in the second half
of 2021; a further funding guideline is current-
ly being drafted to cover the market roll-out
of electricity-based kerosene. A non-binding
market test procedure for this was launched in
August 2021.
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NHS Measures 8 and 22

Measure 8: Funding is being provided for the
coordinated construction of a needs-based
fuelling infrastructure for vehicles, including
heavy-duty road haulage vehicles, local pub-

lic transport and in local passenger rail services
(cf. Measure 20). The Energy and Climate Fund
contains €3.4 billion in grants for the construc-
tion of fuelling and charging infrastructure up
to 2023; it may be the case that the provision of
funding for the hydrogen infrastructure can be
brought forward. Under its 2030 Climate Action
Programme, the Federal Government wants to
develop concepts for the construction of hy-
drogen fuelling stations for commercial vehi-
cles. As part of the efforts to promote the use of
green hydrogen in heavy-duty road haulage, the
network of hydrogen fuelling stations will be
quickly expanded.

Measure 22: Special attention is being given to
a needs-based expansion of the network of hy-
drogen fuelling stations in road transport, at
suitable locations within the railway network,
and on the waterways. Individual users and
fleet operators of vehicles with hydrogen or fuel
cell propulsion are being targeted.

NHS Measure 9

Advocacy for an ambitious development of the
European infrastructure facilitating cross-bor-
der transport powered by fuel cells; recast of the
European Alternative Fuels Infrastructure Di-
rective (AFID) (implementation begins in 2021).

11

Implementation status

The expansion of a needs-based public fuelling
infrastructure is being implemented via calls
for funding in the context of the National Hy-
drogen and Fuel Cell Technology Innovation
Programme. Building on a basic network for
cars and light commercial vehicles, the focus
at present is on hydrogen fuelling stations for
heavy-duty commercial vehicles.

In addition to this, a project has been selected in
the IPCEI on Hydrogen to build up a hydrogen
fuelling station infrastructure for the transport
sector. The funding guidelines for the procure-
ment of fuel cell vehicles also cover aspects of
funding for the establishment of the fuelling in-
frastructure and hydrogen production (cf. Meas-
ure 6). The implementation of the Overall Con-
cept for Climate-friendly Commercial Vehicles
is steering the establishment of a fuelling and
charging infrastructure for commercial vehicles
which is coordinated with the roll-out of the
vehicles.

Implementation status

The proposal for a revision of the AFID and its
conversion to a Regulation (AFIR) is current-

ly being discussed in the EU Council. The draft
regulation provides for an obligation for Mem-
ber States to ensure binding, distance-based and
site-based targets for the expansion of hydrogen
fuelling infrastructure.
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NHS Measure 10

Support for the establishment of a competitive
supply industry for fuel cell systems including
an industrial basis for large-scale fuel cell stack
production for vehicle applications. Exploration
of the possibility of creating a centre for hy-
drogen technology and innovation to facilitate
the emergence of vehicle platforms for fuel cell
drivelines and support for the establishment of
a German fuel cell systems supplier for logis-
tics/intralogistics.

NHS Measure 11

Target-driven transposition of the Clean Vehi-
cles Directive (CVD) to support zero-emission
vehicles in local transport.

NHS Measure 12

Advocacy for a carbon-based differentiation of
the truck toll with reduced rates for climate-
riendly drivelines under the Eurovignette Di-
rective.

NHS Measure 13

Advocacy for an international harmonisation
of standards for mobility applications for hy-
drogen and fuel-cell-based systems (e.g. fuelling
standards, hydrogen quality, official calibration,
hydrogen-powered car type approval, licensing
for ships, etc.).

Implementation status

The Federal Ministry of Transport and Digital
Infrastructure launched a competition for the
site for a hydrogen innovation and technology
centre at the end of 2020. The centre is to offer
a development and standardisation platform,
primarily for SMEs and medium-sized suppli-
ers. Four sites were selected for the implemen-
tation: Chemnitz, Pfeffenhausen, Duisburg and
a northern German cluster of Bremen/Bremer-
haven, Stade and Hamburg.

The revised EU CVD of 2019 introduces man-
datory minimum targets for the public pro-
curement of low- and zero-emission vehicles,
including buses, in local public transport. To
implement this, the Clean Vehicles Procure-
ment Act entered into force on 15 June 2021.

Implementation status

With a view to differentiating the truck toll in
line with carbon emissions, the European Com-
mission, European Council and European Par-
liament reached a provisional agreement in the
summer of 2021 on a new Eurovignette Direc-
tive. Final adoption at EU level has yet to take
place. This establishes the basis for implement-
ing Measure 12.

Implementation status

The harmonisation of standards for mobility
applications is an ongoing process. The Feder-
al Ministry of Transport and Digital Infrastruc-
ture plays an active role, e.g. via the federal pro-
gramme company NOW GmbH, in the bodies
of the relevant institutions (e.g. DIN, ISO, IPHE,
CEN and CENELEC) on the development and
updating of the rules.
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[.4 Industrial sector

NHS Measure 14

International competition makes it impossible
to pass on the cost of investment in zero-car-
bon technologies to the customer in full. This

is why the Federal Government is rewarding
the switchover from fossil-fuel technologies
that come with inherent emissions to industrial
processes that are low in greenhouse gas emis-
sions or even climate-neutral; a central role is
played by the switch to hydrogen, particular-

ly in the steel and chemical industries. Funding
programmes: Decarbonising the Industrial Sec-
tor funding programme, and the programmes
for Hydrogen Use in Industrial Production
(2020-2024) and Avoiding and Using CO, in In-
dustries Relying on Base Substances.

NHS Measure 15

As part of the efforts to move to climate-friend-
ly industrial procedures, Germany is not only
providing investment grants, but also support-
ing the use of electrolysers. For this purpose,
the Federal Government will launch a new pi-
lot programme entitled Carbon Contracts for
Difference (CCfDs), which primarily targets the
steel and chemical industries and their pro-
cess-related emissions. Once the pilot phase has
been successfully completed, it will be possible
to expand this type of instrument to other in-
dustrial sectors. We are aiming for close coordi-
nation with the European Commission.

NHS Measure 16

The Federal Government wants to encourage
work to explore solutions as to how the markets
for climate-neutral and recycled products can
be boosted in energy-intensive industries. A de-
mand quota for climate-friendly base substanc-
es, e.g. green steel, is being considered. Such
measures would require a clear and ambitious
label to mark out the more climate-friendly or
sustainable intermediate and finished products
in a way that is easy to understand.

13

Implementation status

Via the Decarbonising the Industrial Sector
funding programme, the Federal Ministry for
the Environment, Nature Conservation and
Nuclear Safety has been supporting energy-in-
tensive industry on the path to greenhouse gas
neutrality since January 2021.

The Hydrogen Use in Industrial Production
programme is currently funding the industrial
applications of the IPCEI on Hydrogen.

The funding guideline for the Avoiding and Us-
ing CO, in Industries Relying on Base Substanc-
es programme is currently being notified to the
European Commission.

Implementation status

The Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety is
currently developing a funding programme
for CCfDs in dialogue with industry; it is to be
launched in 2022. The CCfDs are to offset the
higher operating costs of low- and zero-GHG
processes.

Funding totalling approx. €3 billion is available
up to 2024 for the funding programme and the
planned CCfDs.

Implementation status

The Federal Ministry for Economic Affairs and
Energy is examining a range of instruments to
boost demand for climate-friendly base sub-
stances (e.g. steel) and to establish correspond-
ing markets. These include e.g. labelling to in-
crease product transparency (e.g. regarding the
GHG footprint) and product-specific demand
quotas (e.g. for green steel).
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NHS Measure 17 Implementation status

Develop hydrogen-based long-term decarbon- Stakeholders have been involved via the sectoral
isation strategies together with stakeholders dialogues on chemicals, steel, infrastructure and
- particularly from the energy-intensive indus- electrolysis technologies, and in an expert di-
tries — within sector-specific dialogue formats. alogue on PtX technologies and applications.
The focus is on the following sectors: The Steel Action Concept is the Federal Govern-
ment’s first ever overarching industrial policy
e chemicals concept for the steel sector, setting a compre-
hensive framework for the decarbonisation of a
® steel sector and including the following measures:
e logistics ¢ the long-term safeguarding of carbon-leak-
age protection for the steel and other energy-
® Qaviation intensive industries in Germany and Europe
e facilitation of the switch to low-carbon
(and, going forward, to zero-carbon) steel
production
e levelling the playing field for German and
European steel-makers on the global steel
market
¢ [n addition, May 2021 saw the launch of the

German Chemical Industry Association’s
Chemistry4Climate platform, with fund-
ing from the Federal Ministry for the Envi-
ronment, Nature Conservation and Nuclear
Safety: it is to draw up a specific path to the
transformation of the chemical industry.

¢ In the continuation of the sector-specific
dialogue formats with further energy-in-
tensive industries, the focus will be placed
on the efficient use of hydrogen and hydro-
gen-based CCU (carbon capture and utilisa-
tion) processes
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[.5 Heat

NHS Measure 18

As far as the building sector (residential and
non-residential property) is concerned, we have
had our Energy Efficiency Incentive Programme
for highly-efficient fuel cell heating systems in
place since 2016. The Federal Government will
continue to provide this funding and, if neces-
sary, top it up. Furthermore, the scope of appli-
cation of this funding is being assessed with a
view to expanding it. For the period from 2020
to 2024, up to €700 million has been earmarked
within the Energy Efficiency Incentive Pro-
gramme and the future Federal Compensation
Act, and this money can also be used for fund-
ing fuel cell heating system:s.

NHS Measure 19

With a view to strengthening the long-term
shift of the heating sector towards the use of re-
newables, the Federal Government is looking at
ways to provide funding for the hydrogen read-
iness of installations under the Combined Heat
and Power Act (CHP Act).

1.6 Infrastructure/supply

NHS Measure 20

The long-term need for action within this
transformation process is being assessed togeth-
er with the stakeholders and a report compiled,
complete with recommendations for action.
This means that the possibilities for using exist-
ing structures (dedicated hydrogen infrastruc-
ture as well as hydrogen readiness of parts of
the natural gas infrastructure), from the suppli-
er to the consumer, need to be discussed and in-
itiated in good time. The same applies for possi-
bilities to re-dedicate and re-use pipelines, etc.
The necessary regulatory basis for a hydrogen
infrastructure will be prepared swiftly. For this
purpose, a market exploration procedure will
take place shortly.

15

Implementation status

In order to implement Measure 18, the estab-
lished KfW funding for the installation of inno-
vative fuel cell heating equipment into existing
residential and non-residential buildings was
expanded in February 2021, and the maximum
funding per unit was raised. In the dialogue
“Climate-Neutral Heating in 2045”, the Federal
Ministry for Economic Affairs and Energy dis-
cussed with experts, stakeholders and the public
about ways to decarbonise the heating sector,
including the role of green gases.

The CHP Act is to be evaluated in 2022, and
this will include consideration of whether the

hydrogen readiness of CHP installations can be
introduced as a condition for funding.

Implementation status

The revision of the Energy Industry Act has
established a regulatory basis for operators of
hydrogen networks in order to give them a
secure basis for planning and investment until
a European framework is rolled out. In addi-
tion to optional rules, e.g. on unbundling, grid
connection and access, and cost-based fee for-
mation, the revision also includes transitional
rules, especially on the transfer of existing per-
mits when gas pipelines are switched to hydro-
gen. The national implementation of the EU’s
Gas and Hydrogen Market Decarbonisation
Package, which has been announced for the end
of the year, is likely to replace the first national
regulatory framework in the mid-2020s. >
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NHS Measure 20

NHS Measure 21

Efforts to better link up the electricity, heat and
gas infrastructure will continue. Planning, fi-
nancing and the regulatory framework are to
be shaped in a way that makes it possible to
coordinate this infrastructure and develop it

as required in line with the needs of the ener-
gy transition and in a cost-efficient way. In this
context, it is necessary to consider existing hy-
drogen infrastructure whilst also ensuring its
connectivity in the EU context.

I.7 Research, education, innovation

Ajoint hydrogen roadmap that is to serve as
guidance: Germany wants to position itself as a
lead provider of green hydrogen technology on
the global market. For this purpose, a roadmap
for the German hydrogen industry will soon be
developed together with the science and busi-
ness communities and civil society. This roadm-
ap is designed to have international ripple ef-
fects.

The long-distance grid operators are conduct-
ing the market exploration procedure in the
context of the 2022 Gas Network Development
Plan, in order to gain an understanding of the
need for hydrogen infrastructure.

Implementation status

The interlinkage of the various forms of energy
infrastructure is being studied in the AIRE study
(“AIRE” stands in German for “Demands to be
met by infrastructure in the context of the energy
transition”) on behalf of the Federal Ministry for
Economic Affairs and Energy; the final report has
yet to be published. The dena Grid Study III dis-
cusses possibilities for integrated planning of the
energy infrastructure in the context of a system
development strategy. The revision of the TEN-E
(guidelines for trans-European energy infrastruc-
ture) presented by the European Commission at
the end of 2020 also addresses cross-border hy-
drogen networks for the first time. Further to
this, funding is going towards specific investment
in measures in the field of industry and transport
and within the integrated projects (especially in
the context of the IPCEI on Hydrogen, cf. com-
ments on integrated projects 1.1).

Implementation status

In June 2021, the Federal Ministry for Econom-
ic Affairs and Energy and the Federal Ministry
of Education and Research gave the green light
for the H2-Compass project, which will serve as
the basis for the development of a a hydrogen
roadmap to ascertain the R&D priorities. The
project is receiving €4.2 million in funding and
will run for two years.

The recommendations from the members of
the Energy Research Network Hydrogen (cf.
Measure 25), and the results of other strategic
projects being pursued by the Federal Govern-
ment and the National Hydrogen Council will
feed into the roadmap.
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NHS Measure 24

In the short term, demonstration projects on
green hydrogen will be set up with the help of
research being conducted into international
supply chains in order to answer fundamental
questions: ideal and typical supply and technol-
ogy relations are to be developed; robust and
modular solutions are to be tested globally. Pro-
duction sites located in our development coop-
eration partner countries are to be included in
this (launch: 1st half of 2020).

A new interministerial research campaign
entitled Hydrogen Technologies 2030 will see
a strategic bundling of research activities into
hydrogen-related key enabling technologies
(implementation from Q2 2020). Key elements
of the research campaign include:

e Living Labs for the Energy Transition

e large-scale research projects - Hydrogen in
the Steel and Chemical Industries

e projects in the transport sector
¢ feasibility studies and atlases of potential

¢ international networks and cooperation on
R&D

¢ the establishment of a new Hydrogen
Technologies research network

The research campaign also supports the
National Innovation Programme for Hydrogen
and Fuel Cell Technologies (cf. Measure 6).
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Implementation status

The Federal Ministry of Education and Research
is currently developing an instrument to pro-
mote and coordinate German-Australian pro-
jects for innovation in green hydrogen technol-
ogies along the entire value chain via HyGATE
in the context of the German-Australian Hy-
drogen Alliance. The aim is to conduct joint
demonstration projects involving both the sci-
entific and the business communities to devel-
op green hydrogen technologies and test them
in real-life conditions (cf. also Measure 34).

Implementation status

Particular mention should be made of the fol-
lowing activities to implement this measure:

e The Research Ministry’s Hydrogen Republic
Germany competition for ideas covers both
the lead projects mentioned above (cf. 1.1)
and basic research projects. At present, pro-
jects along the entire value chain are receiv-
ing around €123 million in funding. 71 pro-
jects in the first selection round for the basic
research module have already been approved
for funding.

® The Federal Ministry for Economic Affairs and
Energy has called for proposals for numerous
projects of applied energy research in the con-
text of the Hydrogen Technology Campaign
call for funding. Further to this, in the context
of the Living Labs for the Energy Transition,
energy technologies are being demonstrated
and tested on an industrial scale. By June
2021, four Living Labs dedicated to hydrogen
had been launched; two more are to begin in
the autumn of 2021. In the newly established
Energy Research Network Hydrogen, experts
discuss the production, storage, distribution
and cross-sectoral use of hydrogen.

e Since December 2020, the Federal Ministry
of Education and Research has provided
around €58 million in funding to the CatLab
Catalyser Centre in Berlin.
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e [n the research initiative “Energy Transition

in the Transport Sector: Sector Coupling
via the Use of Electricity-based Fuels”, 16
research projects are being funded focusing
on t production and use of electricity-based
and synthetic fuels.

e Via the International Future Labs for Green

Hydrogen, the establishment of joint research
facilities in the Asia-Pacific region and the
announcement about international cooper-
ation on green hydrogen, the Federal Min-
istry of Education and Research is driving
excellence-oriented international research
cooperation, not least in order to develop

the hydrogen industry. Calls for funding for
cooperation with research partners in various
countries have already been launched, and
more are under preparation.

In the Twenty20, WIR! and RUBIN pro-
grammes, the Federal Ministry of Education
and Research is spending nearly €85 million
on funding five regional alliances working on
innovative hydrogen projects.

In the Clusters4Future Research Ministry
competition, the Hydrogen future cluster is
addressing the transfer of hydrogen tech-
nologies into application via cooperation
between stakeholders in the hydrogen value
chain in the Aachen/Jilich region; up to €45
million is available for this.

In the Carbon2Chem research project, the
Federal Ministry of Education and Research
has so far spent roughly €145 million on pro-
moting solutions for climate-friendly steel
production under the 7th Energy Research
Programme.

The Kopernikus projects for the energy tran-
sition have been tackling key issues relating
to the hydrogen economy since 2016. In par-
ticular, the P2X Kopernikus project is prepar-
ing innovations for selected hydrogen-based
value chains. At the same time, the Ariadne
Kopernikus project is studying how hydro-
gen can best contribute to the goal of climate
neutrality, and what policy instruments are
required for this.
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NHS Measure 26

A lead project for scientific policy advice is be-
ing set up to assess whether and what measures
(such as research and experimentation clauses)
could help test the market entry of hydrogen
technologies and facilitate their transfer into
practice. The project is to lay the basis for prac-
tical work to further develop the national and
European legal framework to allow for a large-
scale roll-out of applications for the production,
storage, transport and use of hydrogen and for
related business models that are economically
viable. This includes the ongoing development
of the quality infrastructure. Any obstacles ex-
isting under the national or European legal
frameworks must be identified and propos-

als made for the further development of these
frameworks (launch: Q2 2020).

NHS Measure 27

The targets set out in the European Flight-
path 2050 document are supported by Germa-
ny’s Aviation Research Programme. This pro-
gramme will continue with new funding for
hybrid electric aviation. For the period from
2020 to 2024, a total of €25 million from the
Aviation Research Programme has been ear-
marked for hydrogen technologies (measure
has started):

e developing overall systems capabilities in
the new field of hybrid electric aviation, e.g.
on the basis of disruptive engine technology

¢ flight tests with hydrogen-powered and
hybrid electric technologies for regional air-
craft and preparation of these technologies
for commercial wide-bodied aircraft
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Implementation status

In order to implement this measure, the Energy
Systems of the Future academies project will
produce a scientific analysis of the need for reg-
ulatory action. The Hydrogen Working Group
commenced its work on this in November 2020.

Implementation status

2019 saw the launch of the sixth national civil
aviation research programme, with three calls
for proposals. The latest call, from September
2020, also cites hydrogen technologies and (hy-
brid) electric aviation as being eligible for fund-
ing. These include fuel cell (hybrid) electric
drivelines and the use of sustainable alternative
fuels. This has initiated the implementation of
this measure.
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NHS Measure 28

Continuation of the funding instruments for
the cross-cutting sector of green shipping (Mar-
itime.Green) as set out in the Maritime Research
Programme. At EU level, a partnership initia-
tive for Zero-Emissions Waterborne Transport
is under preparation for the new HORIZON Eu-
rope programme. The target here is to develop
a zero-emissions vessel with a closed cycle of
substances. Approx. €25 million has been ear-
marked for the Maritime Research Programme
from 2020 to 2024, a portion of which can be
used for hydrogen-related work (measure has
started).

NHS Measure 29

We are supporting and further developing vo-
cational and scientific training and continuing
education so as to pave the way for individual
workers and companies to be able to handle hy-
drogen technologies efficiently and safely. There
is also a need for outstanding scientists and tal-
ented upcoming scientists. This is why we are
venturing into new forms of cooperation to link
up training and research, for instance by setting
up centres of excellence at non-university re-
search institutions and institutes of higher edu-
cation. We are also working with export markets
to foster cooperation on vocational training and
are strengthening our efforts for capacity build-
ing with special programmes, for instance for
PhD students (implementation starts in 2021).

Implementation status

The implementation of this measure is made
possible by the Maritime Research Programme,
which was initiated in 2018. This addresses ma-
rine technology, production of maritime sys-
tems, shipping and marine engineering. A to-
tal of €215 million is available in the current
funding period. The sub-programme Maritime.
Green Propulsion is particularly strongly fo-
cused on hydrogen. It addresses green pro-
pulsion technologies and measures to reduce
emissions of pollutants from ocean-going and
inland waterways vessels.

Implementation status

The Federal Ministry of Education and Research
is supporting the establishment of a masters
graduate training programme for green hydro-
gen technologies, together with research insti-
tutions in Germany and the WASCAL graduate
schools in West Africa. The launch of the pro-
gramme with students from all 15 ECOWAS
countries is scheduled for September 2021.
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Measures of the National Hydrogen
Strategy (abridged version)
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Implementation status
(as at: 31 August 2021)

Part II: Measures at international level

I1.1 Need for action at European level

NHS Measure 30

There is a need for reliable sustainability stand-
ards and for a sophisticated quality infrastruc-
ture, proof (of origin) for electricity from re-
newable energy and for green hydrogen and its
derivatives. At European level, we want to set
sustainability and quality standards in the field
of hydrogen and PtX products. This includes
support for the development of European regu-
lations, codes and standards in the various fields
of application. In parallel to this, Germany will
also intensify the dialogue with other countries
in order to pave the way towards a universalisa-
tion in international organisations.

NHS Measure 31

At EU level, we wish to intensify investment in
research, development and demonstration of
green hydrogen. One option is the creation of
a new Important Project of Common Europe-
an Interest (IPCEI) for the field of hydrogen as
a joint project with other Member States. The
focus here is to be on the entire value chain for
hydrogen (production, transport, distribution,
use). To this end, the Federal Government is
proactively approaching the European Commis-
sion and EU Member States in order to gather
support for such a project and to initiate its
realisation.

Implementation status

The Federal Government is working on a con-
cept for sustainability standards and the im-
plementation of accounting and certification
systems, and is feeding this into the discussions
at European level. In view of the technical com-
plexity, numerous regulatory factors (e.g. RED
II) and the need for multilateral cooperation,
only the very first steps have been taken so far.
Participation in the establishment of corre-
sponding proof and certification standards at
German, European and global level will be a
major task for the next legislative term.

Implementation status

During the German EU Council Presidency, the
Federal Government joined with 21 other EU
Member States and Norway at the end of 2020
to adopt a manifesto on the IPCEI on Hydro-
gen (cf. I.1 re the implementation of the IPCEI;
there are currently 24 signatories). In total, more
than €8 billion from the Federal Government
and the Lander is available under the Important
Project of Common European Interest (IPCEI)
on Hydrogen. This funding will help 62 selected
projects along the entire value chain of the hy-
drogen market.

Further to this, the Federal Ministry of Educa-
tion and Research initiated a Member-State-led
agenda process on research and innovation for
green hydrogen during the German EU Council
Presidency, and confirmed it in the context of
Council conclusions on the new European Re-
search Area. >
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NHS Measure 31

The Federal Government is working towards an
accelerated implementation of the EU hydrogen
initiatives. Further to this, it is supporting the
drafting of a Green Paper by the Commission
mapping out the prospective content of an EU
Hydrogen Strategy.

NHS Measure 33

The establishment of a European hydrogen
company to promote and develop joint interna-
tional production capacities and infrastructure
is being explored and will be progressed if there
is sufficient European backing.

In the course of 2021, urgent research and inno-
vation questions will be identified in a public
pan-European dialogue process, and results will
be collated in a Strategic Research and Innova-
tion Agenda for the European Research Area.

Implementation status

In the context of the European Green Deal, the
Federal Government is not least working to-
wards an accelerated implementation of the EU
hydrogen initiatives. The political positioning
is ongoing in the context of the EU’s Fit-for-55
package.

Implementation status

Germany advocates the establishment of a Eu-
ropean hydrogen company; further steps will be
decided on the basis of experience with Euro-
pean cooperation, particularly in the context of
the IPCEI on Hydrogen (cf. Measure 31) and of
international cooperation (cf. Measure 35).

I1.2 International hydrogen market and external economic partnerships

NHS Measure 34

The integration of hydrogen into existing ener-
gy partnerships and the establishment of new
partnerships with strategic exporting and im-
porting countries create important new pros-
pects. For example, use is to be made of existing
energy partnerships in order to develop sustain-
able import potential for hydrogen-based fuels
and sales markets for German hydrogen tech-
nologies. This also takes account of the develop-
ment of domestic energy requirements and the
availability of natural resources such as locally
available water. The energy partnerships will al-
so be contributing to the decarbonisation and
economic development of the countries export-
ing the hydrogen.

Implementation status

Working groups have been set up and high-lev-
el declarations of intent have been signed in
the context of the energy partnerships and dia-
logues of the Federal Government and of scien-
tific and technological cooperation. The partner
countries include Namibia, Morocco, Ukraine,
Tunisia, Saudi Arabia, Canada, Russia, Chile,
Australia and the U.S.

In the context of the H2 Atlas Africa project,
funded by the Federal Ministry of Education
and Research, a hydrogen partnership with Na-
mibia was agreed in August 2021. The Federal
Ministry of Education and Research will provide
up to €40 million for the cooperation.
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We will rapidly progress the cooperation with
partner countries in the context of a hydrogen
alliance in coordination with EU initiatives. A
focus will be placed on collaboration along the
entire value chain. A platform for German com-
panies to position themselves on foreign mar-
kets will be created. Also, the aim is to help Ger-
man firms to obtain climate-neutral hydrogen
more easily (initiative launched in 2020).

Implementation status

Cooperation with partner countries was
launched or expanded in order to implement
this measure (cf. Measure 34). Further to this,

new funding measures were developed for the

international sphere:

e H2Global is to incentivise investment in
hydrogen production on an industrial scale
outside the EU and in the relevant supply
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chains to Germany. The Federal Government
is providing €900 million in funding for this.

e A funding guideline for international pro-
jects along the entire green hydrogen value
chain outside Europe is to be published in
September 2021.

e H2-Uppp project to support smaller private-

sector projects or initiate such projects in

coordination with the Energy Export Initia-

tive

e [In addition to this, the following is in the
planning process: P2X growth fund with

KfW for new financing options for bilateral

projects.

e The International PtX Hub of the Interna-

tional Climate Action Initiative is engaged in
a dialogue with several partner countries, e.g.

on sustainability criteria. The focus is par-

ticularly on sectors which cannot use renew-

able electricity directly.

e In order to ensure the commercial operation
of PtX value chains, the Federal Ministry for

Economic Cooperation and Development

initiated the Business Alliance on Energy in

2019. The Alliance consists of more than 80
companies and makes it possible to involve
the business community at an early stage
and to clarify the key aspects from produc-
tion in partner countries through to final
receipt of the product.
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NHS Measures 36 and 37

Measure 36: We will strengthen the existing in-
ternational activities, particularly in the context
of the energy partnerships and of multilateral
cooperation, such as the International Partner-
ship for Hydrogen and Fuel Cells in the Econo-
my (IPHE), the International Renewable Energy
Agency (IRENA) and the International Energy
Agency (IEA), and we will make use of them to
progress the supra-regional aspects of hydro-
gen. Atlases of potential for the production of
green hydrogen and its derivatives will help
with the identification of future supplier coun-
tries and opportunities to export installations
(cf. Measure 25). A focus will be placed on coun-
tries with active German development coopera-
tion. Account must also be taken of the growing
need for energy and the availability of natural
resources like water.

Atlases of potential for selected German devel-
opment cooperation partner countries will be
produced in time for the German EU Council
Presidency (implementation from 1st half of
2020).

Measure 37: Pilot projects in partner countries
are to show whether and how green hydrogen
and its derivatives can be produced and market-
ed there on a sustainable and competitive basis.
Concepts for this are to be developed, and spe-
cific implementation options drawn up. Here,
attention will be paid to ensuring that an im-
port to Germany takes place on top of domes-
tic energy production in the respective partner
countries and does not impede the supply of
renewable energy, which is inadequate in many
cases, in the developing countries.

Implementation status

Specific hydrogen projects have been launched
with the support of the Federal Government in
the following countries:

e [n 2021, six new network and exploration
projects on green hydrogen were launched
with Canada.

e [n Morocco, the development of the Moroc-
can hydrogen strategy was assisted via the
energy partnership. Also, hydrogen and PtX
production is to be built up, with a total of
€88.5 million in grants for projects so far,
and particularly the construction of a large-
scale reference installation with an electroly-
sis capacity of at least 100 MW (implementa-
tion is delayed).

® [n Tunisia, €31 million is going towards the
establishment of a PtX sector; this will fund
advice on the drafting of a national hydrogen
strategy and the construction of a demon-
stration facility.

e [n Algeria and Jordan, the drafting of
national hydrogen strategies is being sup-
ported e.g. via analyses of potential and the
consideration of pilot projects.

e In December 2020, a funding commitment
for €8.23 million was handed over to Sie-
mens Energy for the Haru Oni project in
Chile.

e [n Saudi Arabia, Thyssenkrupp Uhde Chlo-
rine Engineers has received federal funding
for the Element One project in the planned
NEOM future region.

e The HySupply project to conduct a feasibil-
ity study into the export of green hydrogen
from Australia to Germany was launched in
November 2020, with approx. €1.7 million in
funding from the German side.
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Also, the sustainable supply of water in arid re-
gions of these countries must not be impaired
by the production of hydrogen. The aim is to
achieve sustainable production along the entire
supply chain. This project is to make use of the
opportunities offered by the hydrogen market
as a key component of partnership-based devel-
opment cooperation, and thus to give the part-
ner countries fresh opportunities for sustain-
able value creation, energy and jobs, as well as
incentives for a decarbonisation of their econo-
mies and the establishment of sustainable sup-
ply chains (implementation from 2020).

e In the Gulf states, several hydrogen projects
have been given active political backing via
bilateral studies, e.g. with the UAE and Saudi
Arabia, workshops and the establishment of
interministerial working groups; in particu-
lar: innovative approaches to the production
of aviation kerosene in the UAE, Oman and
Saudi Arabia.

e Egypt’s planned hydrogen projects are being
supported via the dialogue with the govern-
ment.

e In the Asia-Pacific region, seven German
research projects are being built up in the
field of green hydrogen technologies with
partners in Australia, Japan, New Zealand
and South Korea. Funding of up to €760,000
in each case is being granted towards joint
research infrastructure in a three-year initial
phase.

e The programmes entitled H2SouthAfrica and
H2Brasil are to establish the framework con-
ditions for a PtX ramp-up in South Africa
and Brazil. In each case, funding of €40 mil-
lion is available for the implementation.

e Work started at the beginning of 2020 on an
atlas of green hydrogen potential for Africa.
The first results for West Africa were pre-
sented in early May 2021.

e At present, the funding of a German-Russian
science network for cooperation in the field
of hydrogen is being prepared.

In the context of the Environmental Technol-
ogies Export Initiative, further pilot projects
abroad are being funded by the Federal Govern-
ment, with the focus being placed on support-
ing the internationalisation of German SMEs
by ensuring the establishment of suitable infra-
structure via the transfer of knowledge and the
involvement of local stakeholders. >
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NHS Measure 37

NHS Measure 38

In relations with the current exporters of fos-
sil fuels, the Federal Government will intensify
the dialogue with a view to a gradual global en-
ergy transition including hydrogen. Fresh op-
portunities are to be taken which are offered by
an at least partial substitution of fossil fuels by
hydrogen, not least involving important energy
policy stakeholders.

Germany is participating in the Internation-

al Partnership for Hydrogen in the Economy
(IPHE) in several working groups on the issues
of carbon footprints, regulations and interna-
tional trade rules. Also, Germany is supporting
the networking of international research and
development activities via the International En-
ergy Agency’s Hydrogen Technology Collabora-
tion Partnership (TCP). During the 11th Clean
Energy Ministerial (CEM) in October 2020, Ger-
many joined the CEM Hydrogen Initiative (H2I).
Since 2 June 2021, Germany has also been a
member of the Clean Hydrogen Mission. Meas-
ure 36 is being constantly implemented via ac-
tive participation in multilateral cooperation.

Implementation status

The Federal Government is using the H2Diplo
project to intensify the dialogue with the cur-
rent exporters of fossil fuels with a view to a
gradual global energy transition including hy-
drogen. To this end, the Federal Government
is setting up hydrogen offices in Saudi Arabia,
Russia, Nigeria and Angola.








https://www.facebook.com/bundeswirtschaftsministerium
https://twitter.com/bmwi_bund
https://www.instagram.com/bmwi_bund/
https://www.youtube.com/user/wirtschaftspolitik
http://bmwi.de
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