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The clean hydrogen
opportunity




Clean hydrogen: targets and ambition vs reality

Estimated GWs to meet targets Announced annual production by 2030 Invested institutional capital
@ GWs installed today @ Announced production with FID (%) @ Investment required and public funding available
590 GW 38 Mt $ 100 trillion
Required to meet Paris targets (NZE) Announced clean H2 production by 2030 in institutional capital invested in OECD countries in 2019
475 GW

Announced projects

$ 9 trillion
260 GW Global investment rlequirgd in
Government targets clean H2 value chain until 2050
0,
119 4%
GW production
Market with FID : '
rojectio Source: Roland Berger, IEA 2023 Source: |EA 2023 Source: OECD 2021; Deloitte, BNEF 2023
n
< 5 GW under construction oy
1 FID achieved through H2Global pilot $ 280 b|"|0n public subsidies made available
< 1 GW in operation auction in 2024 in Americas, Europe, Middle East, Africa and Asia
Pacific
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Market creation first,then market ramp up.

Functioning markets have:

Price transparency
Liquidity

&)
Legal security / rules based

i""‘ Low market barriers

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 16

Clean energy commodity markets currently have:

« No clear pricing signal on supply or demand
side
e Indexes based on assumptions

s

Limited number of transactions, large volumes only
Over the Counter (OtC) and “point-to point” only

.

Lack standards and certification schemes
« Insecurity in terms of recognition and methodologies

s

a
]

High entry barriers

KEY
TAKEAWAY

Clean
commodity
markets are
nascent,

and to meet
climate targets
we need to
accelerate

their.cre.ation

* H2Global



Clean fuels “Offtake -Conundrum” « Despite several

announcements there
are no long -term and
cost -covering offtake

o Without offtake there is

no Final Investment
oJPPLY D%cisign (F?ISD) )
Economies ofscale

X and efficiency » Expected decrease of
ey gains will most .\
2 1A likely bring costs production costs
© < down delays FID further
= |3
= s
2 -
(=7 o
m 4 * Without regulatory
LE) \ 4 stimulus, there is
o Regulatory changes no/limited Wi"ingness to
(carbon pricing, taxes, ay a “green premium”
Fossil/ grey energy quotas) will most likely pay 9 P
alternative price increase willingness to e Without Supply security at
pay .
price-comparable
TIME conditions, there is nO

demand uptake

H2Global: Bringing the clean H2 market to fruition

September 2024 , H26|Oba|
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The H2Global

Mechanism




H2Global's mechanism promotes timely and effective market creation
for green commodities such as clean hydrogen

Key elements

: N =4 Cost of Difference ﬁ " o
Investment Security st Competition =

Creating business cases Long -term purchase Financial compensation Double -auction: Market -

and investment security. agreements over 10 years. of Cost of Difference. based bidding procedures on
. . e . . the supply and demand side.

Shifting the timing of Clear definition of max. Set up of an intermediary

market creation by funding volume, products, — the Hydrogen Minimization of the price

promoting the market geography and Intermediary Company. difference to be compensated

ramp-up until a viable (sustainability) criteria by by public funds.

low-carbon market has funding body. ° .

developed. A H i n-l-co

H2Global: Bringing the clean H2 market to fruition
September 2024 [ ) H2G| b I
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Market simulation has a catalytic effect and shifts market creation
forward

Simulation of existing

A long-term demand at cost
° / covering basis Market Phase
] =
Simulat
= SUPPLY KEY
e tO g INSIGHT
<
=
H2Globa
create ) | stands
L s H2Global as the
|
Shifting market creation s SO e
. . PR active
Immediate creation of R
simulated market on P global
supply and demand DEMAND =" Equilibrium price, green
side. e ——————T market emerging
Simulation of existing market
N supply at market based maker.
pricing N
Exemplary illustration of the market TIME 7

development

H2Global: Bringing the clean H2 market to fruition

September 2024 .Q H2G|Oba|
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The Double -Auction Sequence

n SUPPLY SIDE DEMAND SIDE a

APPR. 12MONTH PRIOR TO DATE OF DELIVERY

@

Consortium
A

Industry

@ H2 Project

Example : Egypt Green

Country / Region

Offtaker A: Steel

Competition-based

Consortium
B
H2 Project

Competition-based
t process 9 ® in co % sale process Transport
procuremen
o ]

10 year Hydrogen 1 year Hydrogen
Purchase Agreement Sales Agreement Offtaker B: Port

Country /
Region

Compensation
of the price difference

Funding body, grant
authorities

H2Global: Bringing the clean H2 market to fruition

September 2024 . H2G‘| b I
Page 21 & O a

Company C Transport

H2 Project

Country /
Region

Offtaker C: Shipping




The H2Global market -driven compensation mechanism ensures the most
efficient use of funds for maximum impact

H2Global auctions
uncover supplier and
offtake pricing
dynamics.

To create liquidity and support market
development, short -term and broad -
based price signals are decisive.

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 22

Long -term purchase agreement with supply side, multi-year fixed price and terms

FTTT11

*sHintco LN 1

=

Compensation of the _%
price difference S
Vol s @

§e)

C

®©

€

[®

o

=

N —
%

¢

<
»
i\

PRICE (

Short -term sale agreements Exemplary illustration of the market development: ~ Possible
with demand side, e.g., 1 increase in market regulation and resulting increase in willingness to

year

* H2Global



Exporters and importers of clean hydrogen can all make use

of H2Global tenders

Import country Import Import

Cost of %
Differenc

e Cost of
Differenc

% Hintco % Hintco
= =
== ==
Exporter Importer Exporter Importer

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 23

country A country B

Export country

Cost of
Differenc
e

% Hintco

=

=

Exporter Importer

Export Import
country A country B

Ty

Cost of
Differenc

% Hintco

=

=

Exporter Importer

*H2Global



H2Global: Tenders and
international cooperation




The H2Global mechanism is flexible and can be customized according
to funders' objectives

iﬁl o oo b I |,
and Climate Action & fhf:z:-:ﬂ";:d'( .
In implementation In preparation In preparation
TEBMWK g ey 1¢t Joint B ® iR 37 Joint
Customized regarding: tender tender e tender
. ) 253492333 In preparation €0-3bn (+€0.3bn) In preparation €0.4bn
» Geography (global, regions, countries) i ond BMWK ond Joint
* H2 product selection tender tender
7o date, et e €3.53bn €0.4bn
aye » Product and sustainability criteria
€5.83bn billion i |
have been Adaptable to targets:
committed or . —
* Price optimization
earmarked for . ® H M n-l-
the H2Global » Promotion of green technologies ® I co
fenders » Energy security
» Decarbonization of specific sectors \l/ \l/ \l/ \l/ \l/
» Development policy Global TBD TBD TBD T

BD
- @ @ @ @

H2Global: Bringing the clean H2 market to fruition

September 2024 - H2G| b I
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First results of H2Global pilot auction

% glixendesre ierun, .
“" | % Hintco

EUR 900m

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 27

Pilot auction powered by the H2Global mechanism

Q@ Lot 1 | Renewable ammonia

Lot2 Renewable methanol (ongoing)

/ C_)\\

(%“ﬁ Lot3 | E-SAF (closed)
O

HPA — Winning Bidder - Fertiglobe — Egypt Green Hydrogen

Renewable ammonia supplier:

Fertiglobe PLC

. . Suez Canal Economic
Project location:

Zone, Egypt
Average product price: 811 €/t
Total contract price: 1,000 €/t
Total volumes until 2033: up to 397,500 t
Planned first delivery: 2027

Detailed information on the first results, please visit: https://www.hintco.eu/lot-1-renewable-ammonia

* H2Global


https://www.hintco.eu/lot-1-renewable-ammonia

H2Global’s 2nd tender EUR 3.53bn + EUR 0.3bn in preparation

Objectives of tender*

e Support market creation and FID

e Discover real market prices

» Diversify supply geographies and increase security of supply

Design*

» Application of RFNBO criteria of RED Il and Delegated Acts
» \ector-open or product-open design

» Point of first delivery: GER or NL

o HPA:
* 10 years (2026-2036)
+ fixed price
» awarded by price per ton or energy (70%) and maximum
volume or basic volume plus optional quantities (30%)
* Marginal bidder will be offered reduced volume to make
maximum use of the budget

» HSA: “significantly shorter” contract duration awarded by price

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 28

Global lot: EUR 600 million (EUR 300 million from the Dutch government)

EUR 600-
6E$JOR§;’|%'" 1100 millien
EUR 300-
600 million
EUR 300-
600 million

K EUR 300-600 million ——//

*Information is based on the BMWK's market consultation publication (11 June to 22 July
2024). All information is subject to changes in the tender documents . Countries under
sanctions are excluded from participating in the auctions .

*H2Global



H2Global worldwide

®

([ ) Countries with funding commitments
([ ) Countries in active discussions to use the H2Global mechanism
[ ) Outreach countries

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 29

Austral

o i
(¢]
o
=
@
[-%
)

I

Chile

- Colombia

- Germany

India

@ Netherlands

a= N
J— Norway

[
o
-l
15
]

Saudi Arabia

@ South Korea

* H2Global



Research




H2Global supports the clean hydrogen market creation

targeted research activities

Knowledge dissemination

Starting with basic knowledge on
the general role of clean
hydrogen in the energy transition
Adding new and advanced
insights over time

Engaging with industry

Practical insights into the
hydrogen economy

H2Global: Bringing the clean H2 market to fruition
September 2024
Page 31

H2Global

Knowledge

through

Reports

T@ IRENA
&) OECD

Research collaboration
with:

@ THE WORLD BANK 8 7)

CGEP

THE OXFORD
INSTITUTE

FOR ENERGY
%R STUDIES

*H2Global



The H2Global Knowledge Hub hosts three working groups on critical
issues affecting clean hydrogen market creation

Hydrogen demand hubs based on use -cases Instruments for financing mid  -stream infrastructure
Self-sufficient Hub Import-dependent Hub Funding effciency

Administrative ease

= CAPEX support

Fixed Premium

@ development of a trade hub @ development of a trade hub
EXAMPLE: GULF COAST HYDROGEN HUB (HYVELOCITY H2HUB) EXAMPLE: PORT OF ROTTERDAM
AND AN, .
op:‘ h AL < /s R e e Market risk mitigation
. L = ﬂlobal
S A - s o Knowledge
/ e\ S — Mitigation of stranded fundi
S : B — ission of tanded ning

—CfD

=== Anchor Capacity Bookings

Trade-offs and synergies of auction
objectives

H2Global: Bringing the clean H2 market to fruition

September 2024 . H26| b I
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HZ2Global meets Africa identifies opportunities for clean hydrogen
development in the region

Socio -economic hydrogen potential in Africa Kenya White Paper (i be published early 2025) ===

H2Global

’
Front runners I;

Upcoming stars

Knowledge
‘,

III':, >

M exc
M goo
W aver
medi
[ timite

Strong foundation

|

H2Global: Bringing the clean H2 market to fruition

izzteegwsber 2024 .2 H 2G | O b a I



The H2Global

Set-Up




A non -profit foundation with a for  -profit intermediary

_ Corporates __
Hydrogenious N
= ~
— W
....... W S
- VEIM oecn

Do s MY RoNew oo N\
.

[ quspon G KW &) tarenooy oo @SI*  Orsted  oTEs

O-BASF = D) N
QHIF g B hme o W K2 i

A uc_tlon prepara_tlon & B i e
\ implementation

yAra— o (B NORDAB ADWRIO  sasa 5F o i‘:‘sﬂmx \
[ @ csuve B cwes ARG smmes fees® B deex
[ e Governments,

Y T [ e Tk, YW @.0M @ O | [ J . .
[ 3 ey m e = . v | [ ) H I nfc o pa Climate/Dev. Finance
= v Bl SRS Zoons  crcie [ Verbund | O N Funding body,

. |
e we T Duee § 0 I RWE grant authorities

per
]

2 @airtiquide

*. H2Global Stiftung

L ] [ — BEZOS
| l. Independent H2Global Stiftung holds 100% ownership of  Hintco .

FUND

o, “Firewall” between donors engaged in the foundation and
Py Hintco prevents conflict of interest.

H2Global: Bringing the clean H2 market to fruition
*>H2
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Follow us on LinkedIn
@H2Global Foundation
@HINT.CO GmbH

Copyright ©2023 H2Global Stiftung. All rights
reserved.

Disclaimer: This publication is for informational purposes
only and does not constitute any warranty, guarantee, or
liability for H2Global Stiftung, its subsidiaries, or affiliates.

The H2Global Stiftung, its subsidiaries and affiliates do not
guarantee the actuality, accuracy and completeness of the
information provided in this presentation and exclude any
liability.

H2Global: Bringing the clean H2 market to fruition
September 2024
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Coffee break

10:50 - 11:15
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How can the Northern flank of Europe
give substance to hydrogen ambitions

Presenting essay
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CO, Storage

Equinor Hydrogen Project Portfolio for Northwest Europe

* Reliable, competitive and safe to maintain competitiveness
of industry

* Scale-able with the market and fit-for-purpose

* Enables integration with regional green hydrogen production

* Un-locks hydrogen and CO2 infrastructure

* Catalyst for localindustrial solutions

e —
: b
Y " ey

- s ) Lol L
Ko = W Ko
=,

i
£

............

@ Ship terminal

.— CO, Highway Europe

R 4
“W

C O, Pipeline

** €0, Transport ship

Hydrogen pipeline




CO, Storage

H2M Eemshaven

Contributing to decarbonisation
with low carbon hydrogen

CO, Highway Europe ——@

TONNES PER YEAR MILLION TONNES CO2

Low carbon hydrogen Transported and stored yearly

Kg CO2/Kg Hydrogen
Carbon Intensity

HZI\;LEemshaven

Netherlan

I/ W C O, Pipeline
~

*#2% €0, Transport ship

)\ === Hydrogen pipeline
60 |
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equinor %

H2M Eemshaven — A Linde-Equinor Low Carbon Hydrogen Project

—— Natural gas import

Hydrogen export

H2M Eemshaven facts: &

CO, export

« Hydrogen plant delivered and operated by Linde & K . m T
+ CCS solution delivered and operated by Equinor

+ Hydrogen expected purity > 99,5% <

» The carbon capture efficiency for the plant shall be at least 95%

» Proven and references solution with high reliability

» ATR technology allow for flexibility and integration with electrolysis




H2M Eemshaven can unlock hydrogen

° S R R N
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infrastructure and regulatory/funding

r .1 _r i1 1 . B
Supply - y Demand:
*  FEED ready T .
e NLophase 1 *  Value-gap and premium
P Strict reliability and
i t] flexibility requirement
RED Il uncertainty
Regulatory:
° RED Il =
s  LCF DA - Default values —
*  Sunset clauses
=i
. HYDROGEN lnfrastructure
Funding KSV «  FEED/FID ready
° KSV
e Timeline RED Il ' ’ SDE++
*  Penalty clauses ggtﬁwﬂm"’.
*  Level-play-Field LCF HYDROGEN

*  Funding envelope and budge Delegated Act CatonGanch s Ofrncs e deviapmer
constraints \ e

*  Risk allocation e.g FOAK,
timeline etc
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Copenhagen Infrastructure Partners

Northern Europe’s Clean Energy Reservoir
Wind meets Gas 2024

Samuel Magid, Executive Director, Copenhagen Energy Islands

3 October 2024

Only the right/intended addressees are allowed to access and read this document. This document may contain confidential information and shall not be disclosed to any
third party, referred to or published without CIP’s prior written approval.



Key message

CIP

Copenhagen Infrastructure Partners

Europe’s hydrogen needs can be met largely by domestic
supply, mainly from the North Sea

Offshore wind will be a key source of Europe’s hydrogen
supply

Hydrogen produced offshore will be cheaper than onshore
production, if produced from offshore wind

To make this happen two things are needed:

1. A hydrogen backbone in the North Sea and the Baltic
Sea

2. Offshore energy hubs for hydrogen and power
production
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Building value that matters

COMPANY

Year of foundation Global offices

Number of employees

500+

FUNDS

Number of funds

12

Funds raised 2012-2024 Global institutional investors

e31on 180+

PROJECTS

Countries GW pipeline

30+ 120+



The North Sea will be Europe’s main hydrogen supplier towards 2050

European hydrogen demand in 2050, mpta

H, demand

Hydrogen production by European region

Import

North Sea Baltic Sea Iberia Rest of Europe

cir
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wind

Offshore wind needed to
reach European climate
goals

325 GW

2050

50% of the energy to
be used as power
and 50% as H,

1.325 TWh

CIEW power

SEEN Hydrogen

2050

38% of European
hydrogen production
expected to come from
offshore wind

100% ~42 mtpa

[ EURH,
production
from OFW

B EURH,
production

2050

Source: EA Energianalyse
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Offshore hydrogen production is 20-25% cheaper than shoreline .

Indexed LCoH (EUR/kg H,) CI P

Copenhagen Infrastructure Partners

Pipeline cheaper than cables and
converter stations

Lower power losses

Artificial islands cheaper than
platforms at 3-4 GW

Onshore H Offshore H,
2 > production on
island

production




Europe needs a hydrogen backbone in the North and Baltic Seas and offshore energy hubs for
hydrogen and power production

& g7 Y .‘(
Nordic Hydrogen e (= 9
4 | :
Route T J Y
G L /
R Nordic-Baltic

Baltic Sea 'Hydrogen

Collector e @
‘y\f(r W'\ | /’f b Other value
d 4 Island levers
(S| N | [/
[ = @ @
& { «\.‘_" = ™
‘ AquaDuctus = — ©) %
HyONE w L ‘ = D X
s ~ ) Y "
L v =i
/ ) S
’ a Offshore Hydrogen
w /l pipeline
\ )

S transmission Power-to-X

N

EUR ~27bn investment
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Key message

CIP

Copenhagen Infrastructure Partners

Europe’s hydrogen needs can be met largely by domestic
supply, mainly from the North Sea

Offshore wind will be a key source of Europe’s hydrogen
supply

Hydrogen produced offshore will be cheaper than onshore
production, if produced from offshore wind

To make this happen two things are needed:

1. A hydrogen backbone in the North Sea and the Baltic
Sea

2. Offshore energy hubs for hydrogen and power
production




An initial exploration for hydrogen prospects
for the industrial cluster East Groningen

Report presentation
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Lunch

12:30 -13:30
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Parallel sessions

13:30 -15:30
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Coffee break

15:30 -16:00
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North Sea and Baltic Sea
energy developments and challenges

Panel discussion

WIND
MEETS
GAS.



See you tomorrow!

#WINDMEETSGAS24
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