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Environmental Impacts - Climate change adaptation

Climate change is already causing environmental and social disasters
1°C 2°C [ 3 C 4°C 5°C

1. Weather
Increase in the intensity of storms, fires, droughts, floods and heat waves

Problems in water supply for Changes in the availability of water, Major cities threatened by the
local loss of glaciers threatening up to 1 billion people rise in sea level (eg, London)

Decrease in the yield of wheat in developing countries Decrease in yields in many developed regions

Ecosystem of the coral reef Considerable number of species at
damaged consistently risk of extinction

More than 1 billion people at risk of migration - increased risk of conflicts

GDP decrease in developing countries Potential loss up to 20% of global GDP




Green Goals

Many more countries have announced full hydrogen strategies in 2020

National hydrogen strategy, more robust plans ——

Hydrogen could be used EU aims to install 40GW
to meet 27% of Canada’s of renewable hydrogen =
primary energy needs — e &f electrolyzers by 2030 —%~

=
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Most hydrogen Germany’s $10B
production in the strategy outspends
U.S. uses natural gas the rest

Chile aims to produce

the world’s cheapest SAis launching a Green
green hydrogen by 2030 Energy Fund which shows

strategic ambition from a
government level

Sources: Eurasia Group; International Energy Agency; Bloomberg
Note: Black outlines demarcate EU countries, and don't necessarily indicate a national strategy exists.

Pos The Nord Stream 2 gas pipeline
{ could deliver hydrogen from
Russia to Europe

. Japan was the first to
> adopt a comprehensive
' hydrogen strategy

J
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N South Korea wants

to lead in the

[ production and use
China is already the of hydrogen vehicles
world’s largest producer,

but mostly from coal

o

Australia aims to be among the
top three exporters of hydrogen
to Asian markets by 2030 4 /

New Zealand publisheda —
vision for hydrogen in 2019

'
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Hydrogen required for ~30% of primary decarbonization needs going forward

Direct renewable electrification preferred solution where possible, but in many cases hydrogen or derivative is the only feasible alternative

Current
Key decarbonization routes Applications decarbonization level

20% share of total energy demand

ol BDEEE - - o5 | ~29%

RENEET[ES Grid appliances Flexibility Energy storage

- 50% share of total energy demand
Power Grid )
Direct g g
Electrification M A?QT < 8%
(New sectors) _ ¢|_[Im D
Direct supply /
Renewables Industry Heating Transport

) Power Grid
Indirect ) !

30% share of total energy demand

lo?ol lo'o-o-
Industry Heavy transport  Freight & flight

Ry gk
electrification | E I
(Hydrogen) . ; o
Direct supply Electrolysis
Renewables
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Industrial demand for renewable hydrogen expected to increase substantially

Industrial segment is already the second largest consumer of energy globally, and entail major decarbonization potential from hydrogen

Current yearly global final energy consumption (2019) Forecasted change in global industrial final energy use
Percentage of total TWh,000
e B Other oil Il coal B Electricity RES
e industrial segment consumes . -
28% e———— tt?an the directly I Bioenergy M Gas Hydrogen [ Electricity (Non-RES)
electrified sector 40
35
21%
20% 19% 30
25
12% 20
15
10
S
: . 0
Transport Industry Residental Electricity Other 2020 2025 2030 2035 2040 2045 2050
Power demand from RES expected with increase 30,000 TWh per
annum demand
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South Africa’s Power Landscape

The State of the RSA Power Landscape

SA Overview:

+ Total population = 59.3 million people (Gini
index = 0.65)

« South Africa is the largest producer of electricity
in Sub-Saharan Africa

* RSA contributes ~ 53 % (~45 GW) towards
the installed capacity in Sub-Saharan Africa

* |t has achieved 85 % electrification. A2 %
improvement from the past 10 years

* Vertically intergrated

* RSA inhabitants procure their power from
Eskom, a state-owned utility enterprise that
supplies ~90 % of the power in the country.

+ Eskom's energy availability = l
71.9 % (2018), thereafter 65.0 % (2021)

The decline has been evident in the increased
scheduled load shedding

SOUTH AFRICA ENERGY SUPPLY

Natural gas

Hydropower 3%
By 2030 Renewables such as coal 3%
solar PV and wind are expected to
increase to ~ 25 %

Crude Qil
14%

By 2030 Coal is decrease

to ~ 59 %.

Note: Coal now accounts for ~ 85 %
(2020)

(DoE Energy Balances, 2016)

*Eskom owns 13 coal-fired power stations in RSA

There is opportunity to accelerate South Africa‘s Renewable Energy Transition

Vestas.
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Hydrogen is on the verge of breaking into its maturation phase

Green hydrogen could reach its renewable tipping point within a decade - a game changer in on how to solve global warming

RES maturity technology curve —one to go

A
I I
Research & demo phase | Maturation phase | Self sustaining phase
| I
4‘7
Research, pilot and demos with directed : : Onsh o ind Hydro
support to specific promising solutions _ Solar nshore win
| Offshore win |
I I
5 | |
< | |
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S | |
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|_
Hydrogen I
® I
Support build-out on scale, facilitate I Limited regulation to favor market based
e : infrastructure and offtake development | solutions, innovation and further maturation
| I >
l | Time
Maturation point Renewable tipping point
(Commercial projects providing volume) (Competitive with alternative on market basis)
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Renewable tipping points - It has become cheaper to save the planet than to destroy it

Renewables such as wind and solar are competitive across most countries, and is outcompeting coal-fired generation on a global scale

Average yearly new installations rolling 3 years & LCOE
USD / MWh

260 B solar Volume [ wind volume [} Coal Volume Solar PV cost === \Wind cost

1\

140
130 A
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110 1 Coal LCOE
100
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28 GW 27 GW

23 GW

2009 o , 2014 2019
Renewable tipping points

(Competitive with alternative on market basis)

Source: BNEF 2021 Vesias.
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Green hydrogen could become competitive within a decade with fossil alternatives
Today, Green hydrogen comprises of less than 0.2% of global hydrogen production — but if scale can be achieved, this will change

Cost of new Hydrogen production and production forecast per source (excl distribution)
EUR / MWh & Volumes / annum

Bl Green Hydrogen Natural gas [l Coal == Green H,cost == Fossil H, cost

7.0 7
6.5 1
6.0 1

5.5 1
5.0 1 52 Mt 52 Mt

#O BNEF: Number of countries where blue

hydrogen is cheaper than green Hydrogen 2030

52 Mt

4.5 A
4.0 -
3.5 1
3.0 1
2.5 1
2.0 1
1.5 A
1.0 A
0.5 1
0.0

-

16 Mt 16 Mt 16 Mt
I 10 Mt

0.1 Mt 2 Mt

2020 2025 2030
Renewable tipping point

(Competitive with alternative on market basis)

Source: BNEF 2021 Vesias.
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EU has adopted clear ambitions and roadmap for green hydrogen and P2X

However, more specific support and clear offtake routes will be needed for all countries to accelerate the transition

EU strate
@ \ational strategy available £ 2020-25

6 GW green electrolysers
@ National strategy in preparation + H2 & fuels cells in transport: local busses, fleets rail network
* Replace carbon-intensive processes: refineries, ammonia & methanol

National strategy in discussion ULow emissions fuel: Inland waterways & short-sea shipping

@ Support for pilots & demonstrators

@ Few relevant activities

Investment projection

Production capacities: Gas infrastructure New power generation:
€180-470bn €77bn (Fuel stations €1bn) €220-240bn

Sources: BNEF, 1H 2021 Hydrogen Market Outlook, 01/2021, WEC Germany, International VEstas®
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The race to become “The global energy supplier of the future” has started

Since projects up to 2030 will need policy support, key growth markets will be the ones that provide incubation for growth and infrastructure

Announced hydrogen projects by region and current gap to projected demand
GW installed electrolysis capacity

EUR Annual market value
pool of green hydrogen N
400 - +75bn production by 2035 400
390 A
T Countries and regions in the
early forefront will attain a long
60 - run competitive advantage
50 +
40 A
307 12.5%
20 4 of needed
10 -+
0 -
EMEA APAC AMER Supported capacity Capacity gap Projected demand
2035 2035
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Key success criteria for developing successful hydrogen economy

Overall: Garner public support for new strategic industry sector will be key to dedicate sites and build-out potential

Area of policy

Policy

Ambitions
and support
mechanisms

Supply chain

Infrastructure
and offtake

12

Set higher and firm ambitions backed up by clear policy tools with market based mechanisms that can bridge current price / market gap towards
competitive Green Hydrogen with emphasis on supply side support to drive maturation phase

* Learning rates and future competitiveness can only be achieved if sufficient certainty and volumes is created for the market

Co-located hydrogen solutions key focus to conserve grid and not cannibalize other decarbonization efforts, and ensure that grid connected generation in
carbon heavy grids does not attain support, unless curtailment or restricted grid export capacity can be proven

¢ We should only produce green hydrogen if it lowers global CO, emissions, overall electrification cannibalization must be avoided to the highest extent

Modern sustainability requirements in any support schemes, life cycle carbon emission considerations and waste recycling plan should be taken into
account, while transparent supply chain a license to play

* Need to ensure that hydrogen solves the carbon and sustainability issue from a life cycle perspective, the climate can only afford real solutions
Supplier agnostic support, to ensure market competition for best solutions

* Countries can only lead the way if the market can openly compete for the best solutions,

Hydrogen infrastructure must be should be developed to stimulate demand and ensure competitive production sites are utilized — dedicated hydrogen
pipeline backbone, hydrogen refilling infrastructure for shipping, air and heavy transport must be developed for cost efficient utilization of P2X fuels

* Current hydrogen infrastructure not fit for purpose for large scale hydrogen distribution uptake, future competitiveness dependent on adequate build-out

Stimulate hydrogen demand in nascent green industries, to ensure that there is an offtake market that can actually use the renewable gas or P2X derivative
— firm support on shipping, steel and other industrial sectors will be key to kick-start market

* There needs to be a clear offtake path for produced hydrogen into high potential sectors, once established the demand will grown on its own
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Vestas in advantaged position to succeed with integrated solutions

Strategic and committed partner for integrated wind-to-hydrogen plant solutions, covering entire value chain from site selection to hydrogen offtake

— Originate and develop H2 plants

. Leverage leading development and financing
capabilities (site hunt, system design, etc.)

. Access to customers and offtakers

Development Power

Generation

) —

%
X

H

— Develop fit-for-purpose WTG

»  Large improvement potential to optimize WTGs
to electrolyzer, new offtake and PtX climate
conditions

— Optimize integration of assets

*  Expand plant control system and electrical model
to cover full H2 system for optimized LCoH

System

integration
(PPC, dispatcher, control) +

o — [
A

1
— Adapt to renewables and industrialize ——

Electrolysis

*  Accelerate cost-out through industrialization
know-how and power-electronics capability

*  Optimize electrolyzer technology to dynamic
feature of renewables

— [

— Access to offtakers

*  Relationships with utilities and oil & gas majors
can be leveraged to secure offtake

Offtake

Operation

—

— Leverage operational scale

*  Global footprint of both technicians and logistics
can be expanded to full H2 system

*  WTG most complex element, hence wind OEM
optimal to deliver one-stop-shop

Uniquely strong position in renewable industry

op |-

»  Close relationships to key industry players, policy makers, etc.

Brand leverage and proven track record in developing, providing and servicing renewable energy plants
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Aiming to develop, deliver and service full scope RE-to-hydrogen solutions

Vestas is the key integrated partner for leading the hydrogen revolution

Co-development and

financial solutions
Strong track record in developing, co-
developing and financing globally

Planning and modeling
Simulation and planning tools to integrate
RE-to-H2 plant optimization (or other e-
fuels)

EPC
Full coverage across wind, PV, storage,
electrolysis and electrical infrastructure —
including electrolyzer specification and
procurement support

Veslias.

Optimal PtX
business case
performance and
\ certainty

Full service and de-risking Asset management solutions
Full scope service and performance de- Continuous performance monitoring and
risking of the full hydrogen-hybrid plant optimization of plant to owner’s financial

Tl parameters (NPV)

‘x‘ Global scale and expertise # Sustainable operations @ Socio-economic benefit
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Integration, control & dispatch
Integrated control, operations and
dispatch for optimized H2 output,

revenue, OPEX and plant compliance




Vestas is the energy industry’s global partner on sustainable energy solutions

Ao
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uwe
A \/ 4

$3 344

+29,000

We employ more than
29,000 people
worldwide and have 40
years of experience with
wind energy

N

15 LKAB

+51,000

We have a total of
51,255 combined

turbines under service,

or more than 123 GW

+ 80,000

We have a total of
80,567 turbines or more
than 145 GW of
installed wind power
capacity in 85
countries worldwide
spanning five continents
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€ 15.6bn

Vestas’ revenue in
2021 was EUR 15.6bn

Vesitas.



