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Where are we currently?

H2 Production capacity (in kt per year)
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Where do we need to be to make it feasible?

Breakeven hydrogen costs at which hydrogen application becomes competitive against
low-carbon alternative in a given segment
USD/kg
' _Hydrogen distribution costs
" Heat and power for industry [ Industry feedstock
M Heat and power for buildings B Transportation?

Hydrogen is the only alternative for industry
feedstock for existing applications

—
—

10 Hydrogen is a competitive low-carbon option
9 for space heating where it is competing with
heat pumps, e.g., Europe or the US
8 Commercial mobility On average, passenger Hydrogen-based steel production
7 applications become  vehicles become viable in China breaks even at low-carbon
6 viable around $3/kg  around $2/kg hydrogen costs of $1.9/kg
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1. Regions assessed are the US, China, Japan/Korea, and Europe
2. Transportation segments breakeven calculated as weighted average

SOURCE: McKinsey, |HS; axpert interviews, DoE; |[EA
Source: Hydrogen Council PCHET 2020
Wednesday, September 30, 2020

With production costs below
1.5 — 2.0 EUR/kg most
hydrogen applications
become feasible
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How much does green hydrogen cost now in the EU?

= |n most EU countries we
are still some way off
target when it comes to
clean hydrogen
production costs
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How much does green hydrogen cost now in Poland?

Green H2 production costs (EUR/kg)

7,25

2019 RES Auctions in Poland:
= Solar PV: 269 — 327 zt/MWh
=  Onshore wind: 162 — 233 zt/MWh .—

Offshore wind, estimated based on
assumed:

- CAPEX and OPEX (IRENA) and

Direct Direct Direct Direct Direct Direct
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average wind - average wind - best wind -average wind - best

Source: Hydrogen Europe
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Offshore wind is already becoming cost-competitive

Awarded capacity (GW), average winning bid (EUR/ MWh)*
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* Tenders above 100MW capacity and no innovation auctions, tenders in order of execution from 2015 to end of 2019

Source: GWEC Market Intelligence, GWEC Auction Database May 2020
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£/KG H2

Offshore wind as a future game-changer for Poland
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Renewable hydrogen
from offshore wind is
expected to be cost
competitive even with
fossil fuel hydrogen
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The money will be there

= Climate neutrality by 2050 Tota | : :€ 1 . 8 2 Trl I | IO N

= 2030 targets CO2 reduction target of 55%
= 2030 National Energy & Climate Plans

= Energy sector integration 2021-2027 bUdget: Next Generation EU: €750
R Hydrogen Strategy €1074 tri”iOn b|”|0n
= Offshore wind strategy
: Just :

. EU Recovery Strategy 5%{%1 Tri:‘:ﬂ?n €3C1I-E;.bn IZ??E;J: Resil?eZ;ggzle;EESrient: Budget Frontloading
= Biodiversity Strategy | F |
= Just Transition Fund and Just Transition

MEChanism T—— REACT- Horizon

€5 6 bn EU: €47.5 Europe:

bn €5.0 bn

= Carbon border adjustment

= EU Taxonomy of sustainable finance
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H2 strategies overview

= National H2 strategies in
place or in preparation in
at least 20 countries

= By 2025 H2 strategies are
expected to cover > 80%

of global GDP

Source: World Energy
Council — Germany |
www.weltenergierat.de
| 22 September 2020

National hydrogen strategy available Initial policy discussions

"> National hydrogen strategy in preparation No relevant activities

Support for pilot and demonstration projects Not assessed
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H2 strategies overview

Hydrogen use sectors

Eﬂ Industry ’
E‘{} Power > FR, UK, UA, RU, JP, KR, CN, AU EU, DE, NL, ES, CA, MO

EL, DE, NL, FR, ES, UK, NO, RU, AU, MO IT, JP, CA

== Trﬂﬂﬁpﬂﬂ EU, DE, NL, FR, ES, UK, NO, CH, UA, JP, KR, CN, AU, CA IT. RU, MO
A Buildings > EU, DE, NL, FR, UK. UA, RU, AU, CA, MO
»»  Export > ES, UA, RU, AU, MO

B main sector less relevant not addressed all strategies

Source: World Energy Council — Germany | www.weltenergierat.de | 22 September 2020
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H2 strategies overview
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Propulsion power [kW]

50,000

5,000

Ferry —rofpax 0—1,999 GT . Servile — tug 0—+ GT

500

Maritime: potential key sector for hydrogen

Optimal zero emission solution vs ship type

Vehicle 4,000+ veh
Ro-ro 5,000+ dwt

Vellicle 0—3,999 veh .

Cruise 2,000-9,999 GT .

Rg-ro 0-4,999 dwt .
Offshore 0—+ GT

Fishing 0—+ GT _.
Cruise 0-1,999 GT

50

Cruise 100,000+ GT —.

Cruise 60,000-99,999 GT —.

Cruise 10,000-59,999 GT
. Container 2,000-2,999 TEU

Container 1,000-1,999 TEU .

. Bulk carrier 35,000-589
Refrigerated bulk 0—1,999 dwt

—ro-pax 2,000+ G -

General cargo 10,000—+ dwt -
Qil tanker 10,000-19,999 dwt

Bulk carrier 10,000-34,99%" dwt

Container 0-999 TEU —.
- Oil tanker 5,000-9,999 dwt

General cargo 5,000-9,999 dwt

General cargo 0—4,999 dwt
. Bulk carrier 028

Container 3,000-4,999 TEU

Qil tanker 120,000-199,999 dwt

Bulk carrier 100,000-199,999 dwi]
Oil tankef 60,000-79,999 d Oil tanker 80,000-119,999 dwt

Bulk carrier 60,000-99,999 dwt

2]

Chemical tanker 10,000-19,999 dwt

Chemical tanker 5,000-9,999 dwt

Chemical tanker 0—4,999 dwt

Container 14,500—+ TEU
Container 12,000-14,500 TEU

Container 8,000-11,999 TEU
Container 5,000-7,999 TEU

Qil tanker 200,000+ dwt
Bulk carrier 200,000+ dwt

Chemical tanker 20,000—+ dwt
Qil tanker 20,000-59,999 dwt

500

5000

Distance between bunkering [nm]
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Thank you for
your attention!

BE-1060 Brussels

Europe

secretariat@hydrogeneurope.eu

HYDROGEN EUROPE SECRETARIAT m H d
Avenue de la Toison d’Or 56-60 y rO g e n

+32 (0) 25408775

www.hydrogeneurope.eu
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https://www.instagram.com/h2europe/
https://www.linkedin.com/company/hydrogen-europe/
https://twitter.com/H2Europe
https://www.instagram.com/h2europe/
https://www.linkedin.com/company/hydrogen-europe/
https://twitter.com/H2Europe

