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Disclaimer

This report is based on data gathered as part of the Fuel Cells and Hydrogen Observatoriviay at 31
2021. The authors believe that this information comes from reliable sources, but do not guarantee the
accuracy or completion of this information. The Qba®ry and information gathered within it will
continue to be revised. These revisions will take place annually and can also be done on a case by case
basis. As a result, the information used as of writing of this report might differ from the changing dat

in the Observatory.

The information and views set out in this report are those of the author(s) and do not necessarily reflect
the official opinion of the FCH 2 JU. Neither the FCH 2 JU, other European Union institutions and bodies,
nor any person actingn their behalf may be held responsible for the use which may be made of the
information contained therein.

This report was prepared for the Fuel Cells and Hydrogen 2 Joint Undertaking as part of the Fuel Cells
and Hydrogen Observatory. Copies of this udoent can be downloaded from
https://www.fchobservatory.eu/

The Fuel Cells and Hydrogen Observatory has been prepared for the FCH 2 JU under a public
procurement contract.

©FCH 2 JU, 2021 Reproduction is atiteal provided that the source is acknowledged. For any use or
reproduction of material that is not under the FCH 2 JU copyright, permission must be sought directly
from the copyright holders
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ExecutiveBummary

Material and Geographic&tope

Purpose: The policy module of the FCHO presents an overview of EU and national po
acrossvarious hydrogen and fuel cell related sectors. It provides a snapshot ¢
current state of hydrogen legislation and policy.
https://www.fchobservatory.eu/observatoryg@ticy-and-rcs/eupolicies
https://www.fchobservatory.eu/index.php/observatory/poliagdrcs/national
policies

Scope: WhileFCHO covers 38 entities around the world, due taitfavailabilityof some
data at thetime of writing, this report covers 34 entities. The report reflects dal
collected January 2021May 2021.

Key Findings: Hydrogen policies are relatively commonplace among European countries, by
large differences betweeklemberSates. EU hydrogen leats do not lag behing
global outliers such as South Korea or Japan.

Thesectionof the Fuel Cells and Hydrogen Observatory (F@HO) & tweStaadd e G A2y X / 2 RSaé
users with a comprehensive overvievited most releant policiesat EUnational or regional level that

directly or indirectly affect the development and deployment of the hydrogen technologies the

scope of theDbservatory.

While many legislative and ndéggislative acts have a certain relevancenj@irogentechnologies, the

FCHO has chosen to focus on those policies that impact the business case for FCH technologies,
meaning that they areelevant to decision makershen deciding whether to apply (or not) an FCH
solution in a particular field. Legald administrative requirements which have to be complied with by
project developers when implementing hydrogen solutionsaineadycovered comprehensively by

other sourcesand are not covered by the FCHO

1 www.hylaw.eu


http://www.hylaw.eu/
https://www.fchobservatory.eu/observatory/policy-and-rcs/eu-policies
https://www.fchobservatory.eu/index.php/observatory/policy-and-rcs/national-policies
https://www.fchobservatory.eu/index.php/observatory/policy-and-rcs/national-policies
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Figurel: Material sope of the FCHO Policy Module

1. Administrative and Legal Requirements (e.g. permitting, safety, etc.)
=) Required for implementation and compliance
www.hylaw.eu

2. Legislation and policies which acknowledge and support the role of

hydrogen for policy objectives (climate, energy, transport, etc.)
=) |Important for strategic decisions
www.fchobservatory.eu

3. Relevant non hydrogen specific policies (e.g. mandates, obligations,
taxes on fossil fuels, decarbonisation targets)

== An additional reason to act

www.fchobservatory.eu

At EU levelthe FCHO covers all relevant legislative (Regulations and Directives) dedistative
(Institutional Communications) policies pursued by the EU with a strong impact on hydrogen
technologiegthrough May 2021)

Tablel: EUpolicies covered by the FCHO

Legislative measures (in force) Nonegislative policies (or planned legislative meas
Renewable Energy Directive EU Green Deal
Energy Efficiendpirective European Climate Law

CO2 emission performance standards fo Industrial Policy and State Aid

new passenger cars and lighity vehicles

CO2 emission performance standards fo ETS Innovation Fund

new heavyduty vehicles

Alternative Fuelnfrastructure Directive Sustainable Finance (including R&D) under the EU (
Deal

EU Emission Trading System (ETS) The EU Hydrogen Strategy under the EU Green Dee

Public Procurement rules for clean vehicl The EU Energy Systémtegration Strategy under the

EU Green Deal
The Offshore Renewable Strategy

The Renovation Wave

The Sustainable and Smart Mobility Strategy
The Effort Sharing Regulation

The TEMNE Regulation

At national and regional levehe FCHQ@overs38 entities comprised of Bcountries and one sub
national unit, the State of Californiahe entities have been chosen to cover the EU, EEA, as well as
other hydrogen outliers such as South Korea, Japan, China, and Athefswriting of this regrt in
June2021, the FCH Observatocpntained updated informatiofrom 34 out of the 38 entitieg.As a
result, the data included in this report covers th&lecountries, B of which are members of the
EU/EEA/UK. The FCH Observatory team will seek to complete its database to cover all 3Blentities.
geographical coverags this reportis available ifrigure2, below.

2 The entities for which data is only available from April 2020 and have not been updatédeasriifng of this reporare
Australia, China, Japan, Morocco.
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Figure2: Geographical coverage of this report for national policies

} . Countries covered in this report

National policies have been organized in the following categories: (i) fuel cell electric vehicles, (ii)
stationary power, (iii) hydrogen as a fuel and hydrogen refuelling infrastructure, (iv) hydrogen
production, transmission, and distribution, (v) hydrogen in industry, and (vi) general questions.

EU policieave been structured around 3 main areas of inipac
1 Hydrogerproduction
1 Hydrogenrdistribution®
1 Enduse sectors

Main findings

At EU levela year and half after theannouncement of the EU Green Deal in December 2019, the
framework of policies tackling the hydrogen industrgtiigprofoundly changingJnderstoodas the

9! 0a WwWySg¢g INRBgUK &iNI i-@epaliical stitSgy DHES &inffs abcdrboh A a |
neutrality in the EU by 205@ targetnow enshrined in the European Climate |ahichit is to be

formally approved shorthiheGreen Dealwhichencompasses all sectors of the econpmgludes a

broad legislative reviewing process of alrearligting policies and a series of new legislative ane non
legislative acts.

Essentially, 2020 has seéretannouncement of several strategies, which complement the Green Deal
by setting a vision in specific sectors or dimensions of the energy system. The Energy System Integration
Strategy, the Hydrogen Strategy, or the Smart and Sustainable Mobility arefdtwenain ones.

The unprecedented uncertainties brought about by the CQ9Ibrisis (and subsequent economic
recovery package) will, no doubt, fundamentally change the policy landscape in the years to come.
However clearpolitical messages have coniid that the EU Green Deal will remain the path forward

3 Further broken down into (Wt | NB S a i)W Se RNIE2 NS yA SAqR) WilyRafLI2aNTia IyNR RiQix2 NI 38 Ay
(VMWENF yaLR2 NI o0& MNP RIY FRNLY JE (AR5 HyRI A0 GA2yaqQo

4ACdzNIKSNJ 0 NR 1 SY RAWNE AR/ (NI OyASULI2YNIING 3y AW Y2NENRAGHKA SV SGQ TisttiBnatyiz2 AiSANLY Q 5
FdzSt OStft4Q YR WKARNRARYWEBYANNBBEAYVRYAHMBAYGRMIZEGNEQOD
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and will represent the backbone of the industrial and economic policies pursued by thAdeEU.
Commission plans on releasing concrete legislative proposals aimed at implementing the Green Deal
into law, that is aligning the regulatory framework with the increased ambition of 55% greenhouse gas
reduction by 2030 and climate neutrality by 20B0that respect the upcomingFit for 55 Package

(which encompasses no less tharledislativeproposals, inelding the RED Il revietoy July 14th and

the Hydrogen and Decarbonised Gas Market Package for Q4 2021 will be crucial.

This report briefly presents the main policies which are relevant at EU level, while thevéitit®
itself goes deeper into how eapblicy impacts hydrogen in the different areas of the value chain.

At national levelgven the stage of the clean hydrogen industry, thereangel discrepancies between
the adoption rates ofarious policies among different countrid$e outliers in having adopted the
most hydrogen friendly policiés Europeare AustrialFranceGermany Italy,SwedenUnited Kingdom,
while, in the resof the world, thecountries withmosthydrogen policieare South Koreandthe USA

Policies supporting utilization of hydrogen in transport throfuggh cell electric vehiclegCEY) are

the mostcommon from all sectorsThe most common types of policies enacted in this field are
purchasesubsidies, registration tax benefits and ownership tax bengfitsut of the 34 countries
included in thi® S I NX) Zhavel& leadtde policy supporting FCEVs \Gitif them having three or
more policies in place24 out of the B EU/EEA/UK countries have at least one FCEV supporting policy
in place Austrig France, and Norwdnave the largest number of subsidy policies supporting V@&V

six financial and neeconomic incentives in place while Portuddthuania, and Morocaare the only
countries with no FCEV supporting policies.

Policiessupporting hydrogems a fuel and hydrogen refiliefy infrastructureare also quite common
Thistype of policies includEAPEXsupport, mandates, permitting rules, and other policBsout of
34 countrieshaveat least one policy in place and ¢ountrieshavethree or more policiesAmong
EU/EEA/UR21 out of B countries have at least one policy witizech RepubliGermany, Italyand
United Kingdonhavingadopted four different policiesThe most common refuelling infrastructure
policies include permitting guidelines and other policies in 17 countriesCARK support in 14
countries.

Poliges supportingtationaryfuel cellpowersuch asCAPEXupport and tax incentiveselesscommon

with only 15 out of the 34 countries having at least one policy in pladsmong EU/EEA/UK, 12 out of

26 countries have at least one polidye leaders are Germany with four different policies, followed by
Bulgaria, Finland, Italy, Netherlands, Slovenia, and United Kingdom with two policies in place each.
CAPEZXupportfor stationary applicationis availake inten countrieswhile tax incentivesre enacted

in five countries

The most commorpolicies supportindnydrogen prodiction are CAPEX subsidies with 13 countries

providing CAPEX subsidies in some form for renewable araltbon hydrogermproduction plants.

These funding sources are implemented through diffeirgsituments In Germanyeglectrolyzers built

for hydrogen produton for the transport sector are eligible feupport at45%funding rate In
FlandersBelgium, support of renevise or lowcarbon hydrogen productias eligible fofunding at a

rate between20% to 40% of the required CAREK NR dzZ3 K A G & & { ( NI Thé&sBoordOKS SO
most common hydrogen production policies aeemptiors from or reductios of electricityprice

components when producing hydrogeBuch types of incentives aa®ailable in five countriesn

Swedenand Denmarkgelectricity for hydrogen production is exempt from the electricity tax.

Germany, under the German Renewable Energy Sources Act (EEG) 2021, the EEG levy fdioelectricity

5The full list of the 34 covered countriegnishe Annex.
6 CAPEX: capital expenditure to acquire, maintain or improve a fixed asset
7 Eight of those are iIBU/EEA/UK.
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renewable hydrogen productionZsro.In addition, i case of use of grid eleiglity with guarantees of
origin, electrolysers are exempt from grid charges under the Energy Industry Act.

In regards tchydrogen transmissiorout of the 34 countries covered in this report, Denmark and
Germany are the only two countries with a spegifiticyin the area. The policies enacted in the two
coutries applies tdte allocation of gas grid connection costs between network operator and hydrogen
production plant operator.

While hydrogen is widely used industrial applicationspoliciessupportirg the introduction of
renewableor low-carbonhydrogenin industryareless commonLow-carbon hydrogen demonstration
subsidiesare the most common form of suppolieing available id4 countries (12 in EU/EEA/QK
Some form oCAPEXupportfor renewable/low carbon hydrogen production used in indutrynon
demonstration projectare in effecin Austria, Belgium, Bulgaria, Finland, Germany, and Netherlands.

Hydrogen roadmaps and strategas relatively commonplacAmongthe surveyed countes 12 out
of 34 havenational or regionatydrogen stratgy.Figure3 visualizes hydrogen strategy adoptinithe
covered countries.

Figure3: Countries with national or regional strategies in place as of June 2021

w ' )

/

H

. Countries with national or regional hydrogen strategies




1. EU Policies ariéegulations
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This report provides users with a comprehensive overview ohdst relevant policies at EU level that
directly or indirectly affect the development and deployment of the hydrogen technotugiesed by
the Fuel Cells and Hytyen Observatory (FCHO). This report presents an overview of those EU policies.

This report analyses a total of 18 policies, both of legislative ankbgistative content and enacted at

EU level. Legislative content typically involves a Directive @ngwBble Energy Directive) or a
Regulation (e.g. Regulation setting CO2 emission performance standards for new passenger cars and
light-duty vehicles). In contrast, ndegislative content typically involves a highel political strategy,
roadmap or commnication (e.g. EU Green Deal communication or the Hydrogen Strategy).

The policies covered apgesented in the table belaw

Table2: EU Policies covered by the FCHO

Legislative measures (in force)

Renewable Energy Directive
Energy Efficiency Directive

CO2 emission performance standards fo
new passenger cars and lighity vehicles
CO2emission performance standards for
new heavyduty vehicles

Alternative Fuel Infrastructure Directive

EU Emission Trading System (ETS)
Public Procurement rules for clean vehicl

Nonlegislative policies (@lanned legislative measur

EU Green Deal
European Climate Law
Industrial Policy and State Aid

ETS Innovation Fund

Sustainable Finance (including R&D) under the EU (
Deal
The EU Hydrogen Strategy under the Et&GDeal

The EU Energy System Integration Strategy under tt
EU Green Deal
The Offshore Renewable Strategy

The Renovation Wave

The Sustainable and Smart Mobility Strategy
The Effort Sharingegulation

The TEMNE Regulation

TheFCHGQwebsitelinksthese policedased on tkir relevance and impact acrosarious value chain
levels and applications of the hydrogen and fuel cell industry. Hnedwoken dowrnto three main

categories
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Table3: Policy dimensionsovered by the FCHEMU policies section

1. Hydrogen Production 2.Hydragen Distribution 3. Hydrogen Endlses
Transport
Large scale storage f  Road transport
1 Maritime
9 Auviation
9 Trains

Heat and Power
1 Stationary fuel cells
1 Hydrogen burners and turbines

Hydrogen in the gas grid

Transport and storage in liquid Energy Intensive Industry
carriers

Transport by road, ship, etc.

HRS for multiple applications

1.1.Overview

TheEuropean energy policy landscdpes gone through many changes in 2020, with the objectives of
increasing the ambition to establish a regulatory framework conducive to the transition towards a
climate neutral economy, accelerate greenhouse gas reduction, and foster the emergence of clean
technologies, such as hydrogen. In late 2019, the newly elected European Commission presented its
LINP LR &IFE F2NJ I 9dz2NRPLISIFYy DNBSY 5SIfd ¢KAa LRtAOe
This announcement builds on political momentum whéireate issues gained significamportance

across the EU, and marks a strong shift in EU energy policies, now giving significantly stronger emphasis

to the decarbonisation dimension of the Energy Union. The Green Deal inde®d materiadingin

many &gislative and notegislative initiatives, aimed @bplementingthe increasedevelof ambition.

Most importantly, the European Climate Lawon the verge of being formally adopted by EU
institutionsfollowing their provisional agreemeint April 2021 sets into EU law the binding target of

net zero greenhouse gas emissions by 20560(kof f SR WOl Nb 2y ySdziNI £t AG&Q
y S dzii NJast welliad 8 55% greenhouse gas reduction EU target byT2@3thitiatives meant to

enable this transition includhe Energy System Integration Strategy dhe EuropearHydrogen

Strategy. Bottstrategies, released in the form obr@municationsfrom the European Commissijon

clearly show the importance hydrogeriss @Sy Ay KSfLIAYy3I RSOIFINb2agfAasS (K.
Fol0SQ aSO02NEE GKFG FNBE KFENRSNI G2 St SOGNARTeEeszZ ad
fertilisers, and heavy and lotgul transport (maritime, aviation, heavy duty vehiats,). In these

two strategieshydrogen is seen as a key technology to link the components of the energy system
(thanks to its versatility and its potential for energy storage and for decarbonisation meanstm hard

abate sectors either as fuel or fe¢nlsk). The Commissionin the context of the Euroepan Hydrogen
strategysetscleanhydrogen production target#t will aim for at least 6 GW of renewable hydrogen
production capacity (i.electrolysersby 2024 in the EUWdsulting in theproduction ofl million tonnes

of renewable hydrogen) and for 40 GW by 20@th an additional 40 GWM y i f f SR Ay K
neighbourhood( resulting in thgproduction of 10 million tonnes of renewable hydrogen).

The legislative agenda df021is shaping up to be d@mportantl & HnaHn F2NJ GKS 9! Q3
hydrogen sectord hedFit for 5% Packagemeant to help achieving the 55% targetd thedHydrogen
and decarbonised gas markqtackage will be the two major bundleslegislaton that will aim to
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enable the ahievements 09 | Qa @ifgdtsyTheay Should set a regulatory framework conducive to

the clean energy transition aligned with 55% GHG reduction by 2030 and climate neutrality by 2050
and, among others, to the development of a hydrogen econdimg.forner package is expected on

July 14th, 2021, and the latter in Q4 20Rfie analysis provided by this report is therefiretlybased

on theversions of legislationmior to the release of the Fit for 55 Package, which will aim to extensively
review8 alreadyexistingegislations and proposenew ones as outlined in Table 3 below.

Tabled: Policy items planned under the Fit for 55 Package

Revision of alreadgxisting legdation Proposals for new legislation

Revision of the EU Emission Trading System, includ ReFuelEU Aviatiagnsustainable aviation
revision of the EU ETS Directive concerning aviatior fuels

maritime and CORSIA

Revision of the Regulation on the inclusion of FuelEU Maritime green European
greenhouse gas emissions and removals from land = maritime space

land use change and forestry (LULUCF)

Effort Sharing Regulation Carbon border adjustment mechanism

Amendmaet to the Renewable Energy Directive to = Climate Action Social Facility
implement the ambition of the new 2030 climate targ

Amendment of the Energy Efficiency Directive to

implement the ambition of the new 2030 climate targ

Revision of the Directivan deployment of the

alternative fuels infrastructure

Amendment of the Regulation setting CO2 emission

standards for cars and vans

Revision of the Energy Tax Directive

(Source: European Commission)

1.2 Energy

In theenergysector, most policies covered by the analysis will have an impact on hydrogen deployment

and could also support its scale up. The current version dRenewable Energy Directivets a 32%
GFNBSGO aKFENB 2F NBYSgl 6f S cohsumpidhdy 2030ThdlldgiSlationlisQa I NP
set to be reviewed under the Fit for 55 Package: the target for renewables shargevilsbd upwards

to align with the new 2030 objective of 55% reduction of greenhouse gas reduction in the EU. National
contributions towards this target are determined by Member States, within integrated national energy

and climate plans (NECPs) in accordance with Regulation (EU) 2018H®O&overnance Regulation)

and other acts (e.g. Effort Sharing Regulatidrich is alsbeing revised under the upcoming package

Hydrogen carsupport Member Statesn the achievement otheir respective targets by reducing

average emissions from the gas system, by helping to integrate more renewable energy in transport

and industrial sect@;, and by acting as a grid balancing instrument through energy storage (increasingly
needed with renewables deployment). Indeed, the Commission repeatedly mentioned hydrogen as one

of the most popular forms of energy storgget least for seasonal largeale storage) and which is to

LI e | ay2RIf NRBfS¢ (2 . MR wabSpetifiGaly atkEbdvledged toritkeY A y
offshore context, for instance, in ttf@ffshore Renewable Strategyhich highlights the potential of

offshore hydrogen prodtion to reap offshore and intermittent power production and of hydrogen

pipelines to transport the energy back to shore in a-effstient manner. While the Strategy was

10
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published in November 2020, the European Parliament is now drafting its positthe twpic by
means of an owimitiative (INI) report.

The9 ! Q& 9 YA A 3A 2 EUETE)iRahothar mpjd Bdishition that is up for revision under the
upcoming packag&hecurrentETO2 3SNBA | NRdzy R np: 2F (G KSwhgd Q& 3INE
are not subject to theEffort Sharing RegulatiofitSR)While the ESR provides binding targets for

Member States per sector, ranging from 0%-46% compared to 2005 emission levels, BES

Directive (2003/87/EQ)as the objective to contribute to reducingerall CO2 emissions by 40% by

2030 compared to 1990 levels (i.e. a 43% reduction by 2030 compared to 2005bageld)on its last

revision in 2018Considering the upwardsview of EUlevel CO2 emission reduction target®th

emission reduction tgets covered by the ESR and the &'&®xpectedo be revised upwardsnder

the upcoming Fit for 55 Package.

More specifically, regardinthe / 2 YYA &4 A2y Q& LIX Ibofféthe B@idslon9(getoralNBS F 2 NI
coverage and theontribution of the ETSo emisson reduction objectivegvia reduced available
allowancesetc.) could beexpanded and boosted respectivalyder the upcoming revision proposal in

July This could especially helpcelerate theleployment ofhydrogen in the activities whose emissions

are alreadycovered by thecapandtrade system such as energytensive industriege.g. steel,
cement, etc.)or aviation as well as isectors thatmay be added with this reviefg.g.maritime and

road transport e.g.)Besides, allowancesdlocated for free to a number of inglties so far could be
progressively phased out, as a néarbon Border Adjustment Mechani$@BAM) would be phased

in. This CBAM will be another proposal under the Fit for 55 Paakdgmould put a carbon price on
imported products by mirroring price levels in the EU EV@&uld aim at further encouraging third
countries to reduce their emissions while protecting EU industry against carbon leakage. The CBAM
could cover a limited amount of sectors at first, and theigradually expanded to others. kbwdalso

LINE GA RS W24y NB a2 dzNIHe dInAovation BudidvhictzS furidedibp ETS &uStiond | &
revenuesshould, be a useful support tool fimanceinnovative projects in lowarbon technologies
includinghydrogen

The highly expected fourth Gas PackagéHydrogen and decarbonised gas matketckagewill, as

its prospective name reveals, shapew opportunities for hydrogen deploymeruilding on the
Energy System Integration and Hydrogen Stratetliesjew framework will aim atstablishing the
regulatory framework for the development of hydrogen in Europe, as well as that ofobdher
alternative gas technologieandat enabling sector integratiorlydrogen will also have a role to play
in the utureproofing of alreadexisting natural gas infrastruceyrin the context of the current revision

of the TENE regulation which includes two new energy infrastructure categories: hydrogen and
electrolysyers

1.3.Transport

In thetransportsector,2020 wasy' F NJ] SR o0& (KS LJdzof A OF ( A Sustaiable (4 KS 9 ¢
and Smart Mobility Strategyt the end of the year. firesenedthe/ 2 YYA A4 3aA 2y Qa QBAaA2Y
ALISOATAOIfEEE® dzy RSNJ GKS fA3IKG 2F GKS aSOG2NNRa RS
supply ramp up, clean fuel infrastructure deployment, fleet renewals, and demand stimulation, to cite

few key aspets. The Strategy highlights the role that hydrogen and hydrageed fuels are expected

to play.

Bothregulations settingcO2 emission performance standafdsnew passenger cars and lighity
vehicles and for new headyty vehicles contribute to prooting lowcarbon mobility, by making
standards strictelemission reduction targets more ambitioaad by including a precise timeframe for

11
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this decadeThe former regulation, for cars and vans, will be revised under the Fit for 55 Package in
July and thdatter, for heavyduty vehiclesin 2022.The Clean Vehicle Directivghich sets public
procurement rules for clean vehicles, and Aleernative Fuel Infrastructure Directig@FID) which
establishes a common framework for alternative fuels deployraemtilso expected to boost demand

in clean vehicles (including FCEVS) in public procurement and to bolster the deployment of
infrastructure for the distribution of clean transport fuels, like hydrogen, such as via HRS and in ports,
among othersThe AFIvill be revised under the Fit for 55 Package.

In maritime transportthe European Commission plans to extend the scope of the EU ETS to maritime
in order to control and help reduce greenhouse gas emission from the sector. Besides, the Commission
is consiéring the inclusion abad transportunder the EU ETS, possibly under a separate system. The
ETS Innovation Fund is intended to redirect revenues from ETS allowance auctioning into industry
demonstration projects for innovative lesarbon technologies. Ithe aviation sector, the ETS is
already implemented and plans are to reduce the number of free allowances allocated to airlines. The
Renewable Energy Directive, which sets a 14% renewables target for transport, is expected to affect all
levels of the trasport sector As mentioned, the Directive will be revised in July and the target for
renewables in transport is expected to be increased accordilglyeover, two other upcoming policy
initiatives under the Fit for 55 packad®eFuelEWviationand FuelEWaritime, should promote the
ramping up of decarbonised fuels in maritime and air transport sedaisding hydrogenOverall,

these policies will impact mobility and transport, with the main objective of reducing greenhouse gas
emissions. Hydrogen affigel cell technologies have a major opportunity to benefit from this change,
thanks to the potential of their applications at many levels of the transport sector

1.4Industrial and financial policies

Industrial and financial policiese expected to have csecutting impacts on the hydrogen industry
22 YR (G0KS RSLX28YSyid 2F I Hd ¢KS&S AyOfdzZRS GKS
launched theEuropean Clean Hydrogen Alliaacel it planned the revision of state aid rules, notably

for Important Projects of Common European Interest (IPHEIXhe Environmental Protection and
Energy State Aid Guidelines (EEA®}e key landmarks to foster the uptake in the production and
depbyment of clean hydrogen technologies. In the meantime, the Clean Hydrogen Alliance was
kickstarted second half 2020, along with the work of its six round tables (Production, Transmission and
Distribution, Industrial applications, Mobility, Energy secResidential applications), aimed at
representing the whole hydrogen value chain, in early 2021. While the collection of hydrogen projects
came to an end in May, a first overvieaspresented at thedydrogen Forurm June and the pipeline

of scale up investment projects will will be provided by the Commission at the November Hydrogen
Forum. In the meantime, the Alliance Roundtables are preparing a report highlightiegsband
mitigation measures for hydrogen development, which will be presented in November too.

RegardingtateAid, the Commission is currently reviewing its Guidelines on State aid for environmental
protection and energy in order to align with new eneaggl environment targets and initiatives and to
deliver on the Green Deal. Hydrogen technologies should be able to reap some benefits from the
flexibilisation foreseen to be provided by the revision.

Moreover, the Energy Taxation Directiverhich is underaviewunder the Fit for 55 Package t@ms

to shift the tax burden from labour to pollution. Clean hydrogen should be positively impacted from the
change, as lowarbon technologies could benefit from financial incentives compared to more highly
taxed fassil fuels. Similarly, the Commission plans to channel financial flowsdarlmon investments
andreview taxonomyor this purpose.
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Hydrogen will thereby benefit from extra funding meartd,to mention the nationaRecovery and

Resilience Plan§l { Ay 3 | @l Aflo6fS | @LAfFofS Oft2aS G2 etnnod
WOt AYIl GS SE LIS wiuBherangesthdatitapls likiReRdst Teahsition Mechanisimade

up of a Just Transition Fund, a just transition scheme under InvesitEb public sector loan facility

with the European Investment Bank backed by the EU budiprizon Européparticularly new the

publicprivate partnership Clean Hydrogen for Europe), Connecting Europe Facility (CEF), InvestEU,
among others.
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2. National Ikentives and Policies

2.1.Scope

Content

The National Poligd  LJ- NIi 2F (KS h oa S NBdulatignN@®odesproidis Bers2 Yy 't

with a comprehensive overview of the most relevant policies on national or regional level that directly
or indirectly affect the development and deployment of the hydrogen technologies covered by the
Observatory.

Information isorganized asundsix major chapters described in the table below.

Table5: Categories afationalpolicies covered by the Fuel Cells and Hydrogen Observatory
Sector Explanation of context

Policies that mayprevent or support FCEVs and/or the substitution
conventional vehicles with zesmission solutions

Policies that may prevent or support the deployment of stationary fuel
2. Stationarypower and/or the substitution of grid electricity / gas withatend power producec
from fuel cells

1. Fuel cell electric vehicles

3. Hydrogen as fuel andhydrogen  Policies that may prevent or suppbstdrogenas a fuel hydrogenrefuelling
refuellinginfrastructure stations and/or the substitution of fossil fuels witydrogen

4. Hydrogerproduction, Policies that may prevent or suppoproduction of hydrogen and its

transmission. and distribution subsequent transmission and distribution

Policies that may prevent or support the introduction of hydrogen in indu
5. Hydrogen irthe ndustry processes, substituting conventional methods/fossil fuels

Strategy and planning policies such as hydrogen roadmaps as well as

6. Generahuestions renewable elegtcity subsidy policies

This reporipresents aranalyticaloverview ofthe currently gathered national policies data structured
around the six abovmentioned chaptersThis reportsummarises information on several key
guestions in each chapter, butistnot exhaustivasit does not address all the questions included in

the ObservatoryEach chapter provides) introduction into the sector and presents preliminary results
based on gathered data. It focuses on key insights in each chapter that provide informational value
about theproliferation and scale of policies impactthg varioushydrogen sectc.

2.2. Methodology

National respondents

Given the diverse scope of the policies monitored, no single authority could provide the data required
for the Observatory. As a resudata collection at the national leviehs been done bgn extensive

team of national contributorsTheir unique knowlege, expertise, and language skills ensured an
efficient data collection process. Contributors include governmental organizations such as national

energy agencies, national hydrogen associations, research centres, and ministries as well as individual

expers.
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Verification
wSalLRYyRSyGtaQ yagSNR KI @S 6SSy NBEGYAASR o0& | @8RNR3
consistency and factual correctness of the information provided. Given the changing nature of policies,
data will be revisedn an annuabasis.

Technical background

The data collection process has been implemented, from a technical perspective with the support of
GKS O2yaz2NIliAlQa GSOKy2f23A0L ¢ LI NIYSNE Lyeao2Yo
database format were used. Thé p G F2 N¥ Qa AYyUGSNFIFOS Aa O2YLX SYSyi
creation of maps and other visualizations.

2.3.Geographicaloverage

Since thehydrogensector is developingith different objectives around the world due @2 dzy i NA S & Q
different demands, policiesdopted to support its further development also differ widétyview of

these developments, it is important to cover not only EU members, but also other major economies
focused on hydrogen developmént.

I3 more global policy coverageill allow for amore comprehensive analytical and comparative work
given the inclusion of major economies

The geographical coverage of the National Policies part of the FCH Observatory 38 lewkities.
These 38 entities are comprised of 37 countries and onaatibnal unit, the State of Califorrfia.

As of writing of this report in June 2021, the F®ide@ratory received responses from 34 out of the
38 entities!® As a result, the data included online and in this report covers these 34 countries, 26 of
which are members of the EU/EEAAYRigure4 visualizes the geographical coverage.

8 Major norEU/EEA hydrogen economies already being tracked include Australia, Chile, China, Japan, and South Korea.
9When this report refers to USA, its data is represented by the State of California.

10The entities for which data is only dahle from April 2020 and have not been updated as of writing of this report include
Australia, China, Japan, Morocco.

1 The EU/EEA/UK countries for which information is not available on the portal nor in this report include Cyprus, Latvia,
Luxembourg, and Malta.
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Figured: Geographical coverage of the Fuel Cells and Hydrogen Observatory in terms of nation& policies

. Entities covered by the FCH Observatory

2.4 Fuel Cell Electric Vehicles

Thechapter covering policies diel Cell Hectric Vehicles covers questions related to different means
of FCEV support via six different policy categories.

Table6: Main questions answered in the FCEV chapter

Fuel celklectric vehicleshapter questiongselection)

Is there a purchase subsidy offered to FCEVs?

Are there any registration tax benefits offered to FCEVs

Are there anypwnershiptax benefits offered to FCEVs

Are there any company tax benefiffered to FCEVs

Are there other financial benefits and/or subsidies offered to FCEVs?

Are there any nomconomic benefits / incentives applicable to FCEV's?

The questionnaire sougtd answerwhether politesarein place their economic valu¢n EURr as %
of the vehiclecost or tax dug which modes of transpotihey apply to (heavy duty vehicles, passenger
cars, boats etc.), and any other relevant details about the policy.

Policies for FCE\are widespread among the surveyed countr8dsout of the 34 countriesincluded
in this surveyhaveat least one policy supporting FCENf 25 of them having three or more policies

12|Information for the United States of America is represented by California.
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in placeFor EU/EEA/UR4 out of 26 countrieshave at least one policy and 19 countries have three or
more FCEV policies.

As evident ifrigureb, Austrig France, and Norwdnave thdargest numbeof policiesupporting FCEV
vehicles with all six financial and reconomic incentives in pladgeéuntries withfive policy categories
include Belgium,Bulgaria, Czech Republic, Finland, GermRaland South KorealJnited Kingdom
andUSA.

On theother end of the spectrugrLithuania Morocco, and?ortugalare the only countries witho

FCEV supporting policiesen though theyall have at least someBEV support policin place.In

t 2 NI dz3 I BE® support idcl8deesxemption fromannual roadax, purchase subsidgeductible
VAT for companies as well as some-aconomic benefits such as access to bus lanes, fr@ga
andfree circulation in some downtown areas.

Figure5: Number of FCEV policies adopteadtbyntry
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While various FCEV and BEV policies have been adaptess Europe, they are noequally
represented aBEV policies continue to be more common. There 26l lEEA/UKountries in which

there is a BEV policy that excludes FCES@me of theexamples that exclude FCEVsfare 2 @ {1 A I Q&
purchase subsidies and accelerated depreciation policies applicable only for PHEVs and BEVSs.

Current adoption oFCEYV policies in Eurdmpesed orfFigureé does notsuggestany geographicatend
with all regions being representedhongboth the most and least supportive.

13 Countries in which there is at least one policy intended to promote electric mobility that excludes(tG&t\s:Finland,
Germany, Hungary, Ireland, ltaly, Lithuania, Netherlands, Norway, Portugal, Slovakia, Sweden.
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Figure6: Intensity of FCEV policy adoption indper

FCEV policy adoption in Europe

Policies per country (Sum)
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Considering all applications and modes of transpbe,most commoly implementedpoliciesare
purchase subsidieas they are preserni 24 out of 34 countries,followed byregistration tax benefits
andand ownership tax benefits #0 countries*

Figure7: Number of countries that adopted one of the six measured FCEV policies
Purchase subsiclie SO
Ownership  tax e nefits 000 OO OO
Registration tax benefits M0 T
Non-economic incentives I
Company tax benefits I
Other financial benefits [ITMIIIIIIImmmmmmmmmmmmmmm

0 5 10 15 20 25 30

Thestructure and scale of the provided policy support vakigelyamong countries®me countries
use absolute values while othersepercentages, but most of them limit their policy support up to a
specific amount, especially in the case of purchasediabsi

The most common FCEV support policyparehase subsidie§hey are among the most common and
wellknown policy instruments for supporting emerging technologies as they decrease the capital
investment and bridge the gap between the established and emerging technology.

14 Registration tax benefits are peggt in 16, purchase subsidies in 18, and ownership tax benefits in 18 out of the 26
EU/EEA/UK countries included in this report.
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24 countries out of the 34 countrigbat are a part of this report currently hayeirchase subsidies for
passenger cdECEV® All 24 of thosecountries alsdavepurchase subsidies fpassenger caBEVSs.
Countrieswith purchase subsidies f@&EVbut which excludé-CEYinclude Croatia, Hungaryeland,
LithuaniaNetherlands, NorwayRortugal and Slovakia

Countries witlsome form oturrent subsidies for internal combustion engimelude Australia, Czech
Republic EstoniaFinland,ltaly, Japan, and Swedanall of which also have BEWd FCEV purchase
subsidies in place.

The most common applications IBCEV purchase subsidieslude passenger cars i3 countries,
light duty vehicles inSLcountries, buses and coaches #& dountries, heavy duty vehicles 14
countries and motorcyles and scooters gixcountries. Norroad mobile machinery is only supported
in Austria andBelgium Figure8 presents values of purchase subsidies for FCEV passenger cars.

These figures range 27,800 EUR in South Korea to approximately 1,500 EUR ifmR@nkiveblute
values are only indicative assome countriesthe subsidy can differ depending on the eé&hand
additional conditionsCountries with * have policidsr which information in absolute numbers is not
available.

Figure8: Overview of purchase subsidfes passenger cacross covered countries
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Registration tax benefit for FCEV&re commonplacewith 20 countries providing ateast some
regstration tax benefit and3.countries provithg at least50%.In comparison22 countries provide
registration tax benefits for battery electric vehicl€se two countries with registration tax benefits
for battery and not fuel cell passenger cars ldetherlandsand Ireland Figure9 below provides an

1517 out of 26 for EU/EEA/UK.
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overview of registration tax benefit values for passenger FQEMstries with *have policies with
absolute values or other representations that cannot be display€idjime9.1¢

Figure9: Overview of % values of registration tax benéitpassenger camcross covered countries
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Equally commo as registration tax benefits anavnership tax benefiteeing presentn 20 countries
BelgiumBulgaria, Denmarkrance, Germanitaly,Romaniaand Sloveniaave a 100 % tax exemption

of their various versions of ownership tax&ovakia provides 50% reduction of the annual tax.
CAYytlFyRQa 0SySTA Gaanudlyy® (166 EUE ¢ @ pzi K9 Y @ENBan®a G2  »
| dzy 3| NRQEER c n

With fuel cell electric vehiclideets being promoted to replace the current fleets of ICE vehicles, more
than half of the surveyed countrigsovidecompany tax benefitor passenger carsSloveniaffers

tax base reduction equal 80%of i KS @ SHréh&seé BriceThe Netherlandsallows for tax
reduction equal t@6%of the purchase priceGermany provides 100% tax berediluctionon FCEV
purchases. Austria provides up 6,667 EURcompany tax benefit for FCEV purchamed! dzy 3 NE Qa
amountsto between840-1,680 EUR/ year.

Lastly, ¥ countries currently providether economic benefitahich include not having to pay for tolls
in the Czech Republic or a reduction of the tax #memployee has to pay for usiag employer
owned car in Sweden.

19 countries also providmon-economic benefitssuch as free parking iAustria, Bulgaria, Czdh
Republic, DenmarkzermanyHungary Norway,Poland, Spairgnd USAAnother common benefit is
free access to restricted zones amdemptions from driving barisance, Germany, Poland, and Spain
which is especially relevant for light and heduty truds that will have to contend with these bans or
restrictions in upcoming years.
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in place, but its value has yet to be determined.
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2.5 SationaryPower

Thestationarypower chapter coverpolicysupport for stationary fuel celfgoviding electricity andr
heat

Table7: Main questions answered in tsgtionarypower chapter

Stationary power chapter questio(selection)

Is there a purchas€@PE)X support offered to stationary fuel cell applications?

Are therefeedin tariffs forelectricity generated by stationary fuel cell applications?

Are therefeedin premiums for electricity generated by stationary fuel cell applications?

Do quotaobligation and certificatechemes exist for electricity generated by stationary fuel cell applications?

Do tax incentives exist that might support the deployment of stationary fuel cell applications?

Are there any other policies (e.g. incentiwe obligations) that support or inhibit the replacement of conventional
stationary power applications with stationary fuel cells?

The guestionnaire sought to answer whether the policies are in place, their economic value (in EUR or
as % of the investrm¢ or tax due), which applications they apply to (GteB,CHP, gerets), and any
other relevant details about the policy.

The chapter also explore whether similar support mechanisms are available for conventional
stationary power application

Policy supprt for stationary power is lesosmmoncompared to FCE3lbsidiesOnlyl5 out of the34
countriesincluded in the reporhaveat least one policy in plaééTheleaders are Germany with four
different policiesfollowed by Bulgaria, Finlarithly, Netherlands, Sloveniand United Kingdonvith
two policies in place each.

FigurelO: Number of stationary fuel cell policies adopted by country
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As evidenced blyigurelO, there is no clear geographicstinctionthat would help explain the number
of adopted policies in the surveyed countriegurell showseightcountries in grey, with subsidies
for conventional stationary power applicatidhat lack stationary fuel cedubsidies

17 CAPEX refers to Capital Expenditure
18 For EU/EEA/UK, it is 12 out of 26 countries.
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According toFigurel2, the most commonstationary power policy SAPEXupport available irten
countries followed byax incentivesn fivecountries.

Figurel2: Number oftountries that adopted one of the six measured stationary power policies
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CAPEXSupportare some of the most common and wellown policy instruments. They decrease the
necessary capital investmetitus reducingthe difference between the established amtherging

technology.

Tencountries out of the84 that are a part of this report currently haGAPEXupportfor stationary
fuel cell power applicationsThese include Belgium, Bulgaria, Finland, Germany, Italy, Japan,
NetherlandsSouth KoredJnited Kingdomand USAQut ofthe 34 nine haveCAPEXupportpolicies
for conventional stationary power technologies, but not fuel cell technologiesse incide Austria,

BulgariaGreece, Ireland,ithuanialPoland, Slovakia, Sloveraad USA

The most common applications &iationary poweCAPEXubsidies includeombined heat and power
in 10 countries, other nofCHP stationary power applicationsfive countries and gensetCAPEX
subsidies only in the Netherlands.
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2.6 Hydrogen aguel andHydrogenRefuelling Infrastructure

Thehydrogen as fuel and hydrogen refuelling infrastructure chagatee's various policinstruments
used to promote the buildip ofrefuellinginfrastructureand the use of hydrogen as a fuel.

Tabled: Main questions answered in thgdrogen as fuel and hydrogen refuelling infrastructivapter

Hydrogenas fuel and hydrogerefuellinginfrastructure chapter questior(selection)

Is there anyCAPEXupport offered for HRSs in your country?

Ishydrogenused as fuel taxed in your country?

Are there any mandates / obligations in place requiring the construction of HRSs?

Are there clear rules or guidelines in place that cpeemittingof HRS?

Are there any other policies (e.g. incentiveshiigations) that support or inhibit the development of HRS in your
country?

The questionnaire sought to answer whether the policies are in place, their economic value and any
other relevant details about the policy.

Figurel3 andFigurel4 provide an overview of countries with the most and least ambitiefuglling
support policies witlCzech RepubliGermany, ItalyUnited Kingdomand USAavingadoptedfour
different polices

Figurel3: Geographical coverage and intensity of subsidies for hydrogen refuelling infrastructure
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Nine countries havehree policies in placencludingAustria,BulgariaCanadaChina Hungary, Japan,
Netherlands, South Korea, Sweden.
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Figurel4: Number of hydrogen refuelling infrastructure policies adopted by country
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The most commonrefuelling infrastructure policiesnclude permitting guidelinesfor HRSin 17
countries other policies supporting HRS deployments in 17 countaies, CAPEXSupport in 14
countries®®

Figurel5: Number of countries that have adopted one of the five measured hydrogen as a fuel and refuelling infrastructure
policies
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Sevencountries tax hydrogen as fu@lustria, Canaddlungary Poland SloveniaUnited Kingdom,
USA. Hungary taxes hydrogen fuel as natural gas while Poland taxes it at 0.04 HEURIsgria,
hydrogen used as a fuel is treated the same as natural gas and taxed at 0.021 Et#Rbée3Finland,
Sloveniaand the United Kingdom are planning to introdoceevisetheir hydrogen fuel taation. This
is the least common policy in thistegory.

Theother policiesprovided by survey respondentsver a wide rangef government and industry
initiatives.Slovakias planningo introduce various inagives for HRS developmetotachieve the HRS
targets ofits Alternative fuel action plahn Germany, companies created an industry initiative, H2
MOBILIT,Ywhose primary task is the establishment of a nationwide infrastructure for hydrogen
mobility. In the course of 2021, the government is also expected to publish dabagesill define

rules and regulations related to installation and operation of BR&ntly, the Swedish government
policy requires fuel stations that sell over 1000ofrpetrol or diesel to provide at least one alternative

19 permitting guidelines are present in T3APEXupport in 9, and other policies in 14 out of the 26 EU/EEA/UK countries
measured in this report.
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fuel. This requirement is currently most commonly satisfied with E85, but could also incentivize HRS
deployment irthe future.In the Netherlandsjuantitative risk analysigecessary for HRS installatisn
being developethat will simplify thesafety guidelineand thus overall HRS deployment.

2.7 HydrogenrProduction, Transmission, and Distribution

This chapter covepolicies that support the producti@f hydrogen, its transmissipand distribution.
Policies providingunding for hydrogen productionould significantlycontribute to scaling of the
emerging electrolytic and leearbon hydrogen production markeBolicies coveringansmission and
distribution of hydrogen imither the natural gas network dn dedicated hydrogen infrastructusee
alsocovered by the cipter.

Table8: Main questions answered ihe hydrogerproduction, transmission, and distribution chapter

Hydrogerproduction, transmission, and distributichapter questiongselection)

Is there any CAPEX supportriemewable/lowcarbon hydrogen production plants ?
Is there any OPEX support (e.g. in the foroadfoncontractfor difference or any ther form of OPEX support) for
renewable/lowcarbon hydrogen production plants ?

Isthere any exemption from or reduction of certain electricity price components for the electricity used for produc
renewable/lowcarbon hydrogen?

Is there anyeedin tariff for hydrogen when injected into tlyasgrid?

Is there d&eedin premium ér hydrogen when injected into thgasgrid?

Is any quota system in place for renewable content of the gas mix in the gas grid?

Are there any exemptions from or reduction of gas network fees and tariffgdaygen injected into the gas grid?

Is therea legal hydrogen concentration limit into the gas grid?

Thepolicies supportingroduction, transmission, and distributiohhydrogen are less prevalent than
policies in other sectors, such as transport.

The most common orsare CAPEX subsidwith 13 countrieprovidng CAPEX subsidies in some form

for renewable or lowcarbon hydrogen production plant$These fundingourcesare implemented
through differentinstruments In Californiathere are regular grant funding opportunitid€dulgaria is
preparing itssupport scheme for renewable hydrogen with up to 50% CAPEX support as a part of its
National Recovery and Resilience AlaGermany, one of the CAPEX subsidies conelerctsolyzes

built specifically for hydrogen production for the transport sector with a funding rate of 45%. In Austria,
hydrogen production plants continue to be eligilalefunding from Kommunalkredit Public Consulting.

In Belgium, the Flemish governméntludessupportof renewable or lovcarbon hydrogen production
throughA G & & { G NJ G S 3 A an0 suBports O@4itR48% & e U ethy\CAPEXr projects

with minimal investment costs of three million EDRnmak announces call for support for which
projects can apply and funding is awarded on a case by caselb&igdenhydrogen production
projects can get funding througindustriklivef initiative aimed at reducing emissions from industrial
production.In Finland projects introducing new technology, including electrolyzarsreceive up to
40%o0f investment subsidyith specific amount to be decided on a chyecase basis.

20 Eight of those are in EU/EEA/UK.
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There are five countries wittome form of anexemption from or reductiorof electricity price
components when producing hydrogedn Sweden, all electrolytic processéxluding electrolytic
hydrogen productionare exempt from electricity taka Denmarkas a part of energy tax deductions,
electricity for hydrogen production is exempted from taxation.Germany, under th&erman
Renewable Energy Sources &€EGP021, the EEG levy for electricity consumedalgompany to
produce green hydrogen, regardless of its intended use, will be reduced ténzease of use of grid
electricity with guarantees of origielectrolysers are exempt from grid chargesler the Energy
Industry Act In France, electrolytic pcesses are exempted from the domestic tax on final
consumption.n addition,consumers with stable or counteyclical consumption profilean benefit
from a tariff reduction for use of the public electricity network (TURP)reduction cannot exceed
90%,the consumption pointnusthave utilization of at least 7000 hours/year and/animum rate of
use in offpeakof at least 44%.

Nine countries Czech RepubliQenmark EstoniaFrance, Italy, Netherlands, Sweden, &hid USA
currently provide tariffs or premiums for injectiontwbgas or synthetic methane into the gas grid
While excluding hydrogen for now these existing poljgiesice an opportunity for hydrogen to be
included.

France and Germany provigeemptions or redctions from gas network fees and tariffish Germany
treating hydrogen similarly to biogas.

Out of the34 countriescovered in this repoyDenmarkand Germanyare the onlytwo countries with
aspecific policy on the allocation of gas gadnection costbetween network operator ankydrogen
production plant operator. In Germany, the connectios split is 75% by theetwork operator and
25% by the connecting panyith specific limits and details for connections of 10 km.

In terms of wn-financial policies, the most common policy legal hydrogen concentration limit in
the gas gri® / 2 dzgcept@be &HBmits range from0% in Czech Republi21% in the United
Kingdom to 5% in Spaand 10% in Germany.

Figurel6: Overview of countries with legal limits of hydrogen concentration in their ga& grids
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21 Nongraphically representevalues include Ireland (0.1%), United Kingdom (0.1%), Netherlands (TSO 0.02%, DS0 0.5%), and
Czech Republic (0%).
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Another supporting policis guarantees of origitGoO)for renewable hydrogerThese have beeor
are in the process of beiggtablishedn Flander8Belgium, France, and the United Kingd&milar to
GoO in renewable electricity production, thegvide potential buyers with certainty that the hydrogen
was produced from renewable sources.

2.8. Hydrogenn Industry

Even though hydrogen has been used in the industry for dedhedsture useof renewable or low
carbon hydrogen for heaas a feedstockor as a chemical ageate some of its most promising use
casesThis chapteof the Observatorgxploes policiesupportingincreased usage cfeanhydrogen
inindustry.

Table9: Main questions answered in the hydrogen in the industry chapter

Hydrogen in the industry chapter questiqaelection)

Are there anyCAPEXubsidies for renewable/loasarbon hydrogen production plants used in industry and aimed at
decarbonizing / reducing emissions for indugtry

Is there any national funding for lesarbon demonstration projects in industry which involve the use of renewable ¢
low carbon hydrogen?

The questionnaire sought to answer whether the policies are in place, their economic value, and any
other relevant details about the policy.

The most commopoliciesarelow-carbon hydrogen demonstratiGubsidies Theseexist in14 of the
34 surveyed countriesind provide funding for hydrogen demonstration projéét€ountries with
relevant supportinclude Australia, Austria, Bulgafizenmark,Finland, France, Germarithuania,
NetherlandsSouth KoreaSpain, Sweden, Switzerland, dnelUnited Kingdom.

Denmar & T dr/dvdilabld through the Danish Energy Agefck Y f IngfueQ anydrogen
demonstrations under it€nergy Aighrogramproviding a wide range of funditgvarious projects and
technologies under specific conditioff$i1e Netherlandssupportspilots and demonstration projects
projectsviaDemonstration Eneggand Climatdnnovation 202+ policy In the United Kingdom grant
funding is offered under the Industrial Energy Transformation Fund WETEB0 milionin 2020 and
£285 milion during 2021- 2024 Additional gant funding forhydrogenis also available under an
Industrial Cluster Mission fumimed atestablislingat least one lowcarbon cluster by 2030 ardnet
zero carbon industrial cluster by 2040

CAPEXubsidiesor renewable/low carbon nedemonstration hydrogen production projects used in
industry are in effect isix countries Austria, Belgium, Bulgaria, Finland, Germany, and Netherlands.
Austriaprovides up td..5 milion EURn CAPEXosts throughiKPC (Kommmalkredit Public Consulting)

that has the possibility to fund up to 30% of the environmentally relevant addit@AREXostsof
demonstration and innovation projectBhe Flemish government in Belgium co&frdo 40%of the
involved capital expenditur@ith a maximum of 1 nlibn EUR through it&cology bonus Flanders
program This is a financial subsidy for SMEs and large companies to endberag®e make their
processes more environmentally friendly amergyefficient Similarlyto subsidies for demonstration
projects, Bulgari® @arious operational programs can also be usedCiSPEXubsides for specific
renewable hydrogen projectSinland2Energy Aid program provides up to 40% of the initial investment
to new technologies and demonstration projects that achieve reductigneeihhouse gas emissions
and/orenergy savirgg TheNetherlandQd 9y SNH& Ly @#SaGySyid 1ff261 yOS
45% of the investmentnder certain conditions

2212 out of 26 for EU/EEA/UK countries.
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2.9. HydrogerRpadmaps and@rategies

Hydrogen roadmaps and strateg@s relatively commonplace among the surveyed couniitsl2
countries displayed inFigure 17, havng individual national or regional hydrogen roadmaps
strategies?®

ldZaGNF £t Al Qa blidAz2ylFf 1 @RNR3ISYy {GNIFGS3Te &ALISOATAS
presents benefits of developing hydrogen in the various sectors, and identifies means of degeloping
hydrogen economyp S NI | y & Q #@lentifiéd 9bniER 8f&pending on hydrogen technologies and

related international cooperatiofit also set a target of 5 GW of installed electrolysis capacity by 2030.

The French strategy identified 7.2 bn EUR of funding to be spent on hydrogen develdofimeent.

Spanish stitegy set 4 GW electrolysis capacity target and identified 8.9 bn EUR of spending from both
private and public sectof.he Dutch Government Strategy on Hydrogen outlines the historical role of
Netherlands as an energy hub, stresses the future importanemeivable gases in the future energy

system with hydrogen at its corand aims to for 3 GW of electrolysis capacity by 2030.

CNRY 2dzidaARS 9dzNRBLISE / KA SQa0 GeoReNBraNSiy cagaditNbyi S3& |
2030and mobilize 8 bn USD from public and private funding sources by 2025.
In addition to the already adopted strategies, numemumtriesare in various stages of development

of their strategies. These include, among others, Austria, Bulgaria, CzechicReptibnal), Greece,
Hungary, ItalyRPolandRomania, Slovakia, Swedand United Kingdom.

Figurel7: Map of countries with national or regional hydrogen strategies

/

H

. Countries with national or regional hydrogen strategies

23 Out of these 12 countries, EU/EEA/UK countries are Czech Republic (regional), France, Germany, Netherlands, Norway,
Portugal, and Spain. Others include Australia, Canada, Chile, Japan, South Korea.
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