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GLOBAL MARKETS AND THE ENERGY TRANSITION

Securing the transition in a more volatile future

Now more than ever we need to invest in clean technologies, as the trilemma is in sharp
relief — affordability, security, environment.

But the world has become much more uncertain with increasing risks: volatile prices;
calls for regulatory reform; increasing cost of capital; cost inflation; uncertain supply
chains; a battle for investment and talent...

How can UK plc secure its energy transition?

Stability Coordination Communication

B @
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Scarcity of gas in Europe was driving the agenda

ROUTES OF RUSSIAN GAS INTO EUROPE

via Baltics &
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GLOBAL MARKETS AND THE ENERGY TRANSITION

For now European storage levels are high

EU STORAGE STOCKS (% FILL LEVEL)
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EU Response & Outlook

Net injection between 1 April- 1 November 2022 was
23.5 bcm greater than injection during the same
period in 2021

Demand destruction, particularly in the industrial
sector, was observed in 2022 due to extremely high
prices

Injections also facilitated by mild weather, especially
in October-November 2022 which delayed the start of
the heating season

Winter 2023/24 is the big unknown for demand and
overall security
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GLOBAL MARKETS AND THE ENERGY TRANSITION

In 2022 Europe had some headwinds on LNG imports

LNG IMPORTS BY REGION (BCM/A) MAIN DRIVERS BEHIND EUROPE’S ABILITY TO ATTRACT
ADDITIONAL LNG CARGOES

400 1. Decline in Chinese demand
China’s zero covid policy resulted in weak economic activity

350 M 2021 over the course of 2022

300 2022 2. Price-sensitive markets in Asia (India, Pakistan,
Bangladesh)

250 Affordability issue meant that LNG cargoes were attracted
to the premium European market, resulting in shortages
and blackouts in Asia

200

3. Strong hydro performance in South America

150 Led to about 8bcm less LNG imported, which was drawn to
the European market

100

50
0 - I —
Asia Central Europe Middle East
& South
America

Notes: Europe includes GB + Turkey
Sources: LNGEdge
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Still gas prices became increasingly volatile

$/mmbtu €/MWh
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Source: Refinitiv
Notes: Secondary axis (in €/MWh) assumes exchange rate of €1=$1.05
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GLOBAL MARKETS AND THE ENERGY TRANSITION

GB

Example

Causing unprecedented levels of wholesale electricity prices

£/MWh, real 2021

340 -
320 Pool NETA BETTA Continued supply constraints compounded by Nord
i Stream 1 closing and low wind
300 -
280 -
Low gas prices due to above Russia invades Ukrai
260 - average winter temperatures ussia Invades Ukraine \
240 - Record oil price Surging gas prices
French industrial action plus increases and tight outages & low wind T
220 - i ity margin 9
CCGT and nuclear failures capacity 9 French nuclear
Tight
200 - winter gas plant outages
180 1 supply Arctic cold
160 - Nuclear High levels of capacity weather
140 plant failures payments in pool prices system
120 - ) ) Lockdown due
Recession and commodity to COVID-19
100 - price fall
v
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60 - Lower gas
prices due
40 - _— N to mild
weather
20 - Generators trying to Warm winter 2013/14 A .
o Coal Wars meet the price cap Oil price slide
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Historic day ahead prices (monthly average), various sources for Great Britain
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GB Example

GLOBAL MARKETS AND THE ENERGY TRANSITION

Leading to calls for windfall taxes and market reforms

Wholesale . . - o )
market - location National pricing ] [ Zonal pricing ] Nodal pricing
Wholesale ape . e )
market - tech Unified market Split by characteristic
Wholesale market ) . )
— balancing National Local then national
Wholesale market [ P bid )
— price formation Pay-as-clear ay-as-bi
Wholesale market )
— dispatch Self-dispatch Central dispatch
e I
i N . N b 4 . N ' - r N
Mass low carbon Existing CfD CfD with more Deemed Supplier 4 N
power price exposure J | generation CfD | obligation Revenue cap butch
r and floor subsidy || Equiv.
- ( N[ oM with flex . o firm
Flexibility enhancements Supplier obligation (inc. CPS) power
Optimised . e \ 7 \ # | auction
r . r ) r ")
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Operability r BAU+ rL | market | [ crangesto | rCo—o timisation 1 Dedicated
BAU ocal markets CfD/CM design P support scheme
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Source: BEIS, Review of Electricity Market Arrangements, 2022

AFRY

10 2023-02-20 | COPYRIGHT RF POYRY AB | GEDM Q2 2023
AF POYRY



GLOBAL MARKETS AND THE ENERGY TRANSITION

With inflation leading to increasing equipment costs

RES COST CHANGE BY COMMODITY AND FREIGHT INPUT RES CAPEX EVOLUTION, INDEXED TO 2015=100
;\; 40% Utility-scale PV ;\;20% Onshore wind 100 \ <
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% increase in commodity price % increase in commodity price 0
Steel ——Castiron ——Polysilicon Copper Aluminium Freight ¢ Increase since 2020 2015 2016 2017 2018 2019 2020 2021 2022* 2023*

° x1.7 x2 x5 Price increase
2 vs 2021 — The IEA estimates that the investment cost for solar PV and
- Last year, the IEA performed an analysis of the impacts of onshore wind will be 15 to 25% higher in 2022 versus 2020.

dit ice i into RES technologies: N : . :
commodity price increases into echnologies — The projection considers that costs will go back to decreasing by
— For solar PV, the main drivers of the increase are steel, 2023 but that seems rather optimistic today.

aluminum and polysilicon.

— For onshore wind, freight and steel are the most relevant
factors.

Source: IEA, May-2022
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Against a backdrop of increasing metals and minerals prices

HIGHLIGHTS

— The disruptions in global supply chains, increase in
commodity prices and freight costs seen in 2021 lead to
increased costs for energy projects.

— For solar and wind projects, the IEA estimated an increase of
4% for capex in 2021 versus the previous year, reverting the
long-term downwards trend seen for both technologies.

— The invasion of Ukraine deepened the pressure over
commodities, further increasing costs.

— Siemens Gamesa CEO expects wind turbine pricing to return
to 2017 levels.

— The IEA projects increased costs of 15 to 25% for solar PV
and onshore wind in 2022 versus 2020.

— IRENA projects an increase of 10 to 30% in the costs of
batteries commissioned next year. IRENA projects an
increase of 10 to 30% in the costs of batteries commissioned
next year.

*Source: IEA, May-2022
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PRICE INCREASE FOR MINERALS AND METALS*

. X 8.4
Lithium +77%

+13%
X 2.5
Cobalt
+6%
+94%
Nickel +23%
+3%
+76%

Aluminium +22%
+1%

1

Price increase
+34% B Jan 21 - Mar 22
I Largest 2010s
Average 2010s

Copper +27%
+2%
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GLOBAL MARKETS AND THE ENERGY TRANSITION Example of Western Europe

And increasing cost of capital

France [N N 5.70 France [N DO N .72
Germany [N VN 921 Germany [N ST 10.23
United Kingdom "N Y 0 .31 United Kingdom [ Nl 10.33
Denmark | VN 021 Denmark | S 10.23
switzerland || NN T 021 switzerland || NG Tl 10.23

Austria [ N ©.60 Austria [N . 10.62
Norway [N I, .71 Norway [N ST 10.73
Finland [ N 10.10 Finland [ ST 1112
Netherlands [ Y 10.21 Netherlands [ N 11.23
spain [N N 11.29 SIS ST 12.31

Italy ST N TN 11.89 E 12.91
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FEBRUARY 2022 MAY 2022
% u 0 % 0
I Country risk premium Development risk premium [l Equity premium

Bl Market risk premium B 30-year interbank swap rate

Source: AFRY, A cross-country comparison of financial returns on investment in utility scale wind and solar PV projects
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Long term our global demand modelling suggests gas demand will stay firm

GLOBAL COAL DEMAND (MTOE) GLOBAL GAS DEMAND (MTOE)

i Global d di
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the medium-term However carbon intensity of
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Source: AFRY’s Global Energy Demand Model (GEDM), modelling by Beijing office of Chinese coal and gas demand in light of latest targets
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GLOBAL MARKETS AND THE ENERGY TRANSITION

With global demand met in part by increases in US LNG liquefaction capacity

Outlook for capacity
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CENTRAL

GLOBAL MARKETS AND THE ENERGY TRANSITION

But still the AFRY Central lies in the 2-2.4°C warming scenario range

TOTAL ANTHROPOGENIC GHG EMISSIONS

GtCO2e
60
50 Climate Action Tracker
temperature scenarios
4
0 +2.6-2.9°C . .
Current policies & actions
30
+2.4°C = 2030 Targets only
20
- Pledges and Targets
10 +2.0°C 9 9
0 \ +1.8°C - Qptimistic scenario (net-zero pledges)
OM OVW NN O ASTTNOMUOVOANLOOASTNOMUOONILLOOASNOM O ON.LN_ 0
DA NOO0OO dd T ANNNANMMMOMSITIITLIOOWMIINDOOONNNOGDGOD®DORN DD +1.5°C 1.5°C consistent
10 22322 RRRARARRRRRARRRARRNNNNNNNRRRRRRRNNNNNX
Climate Action Tracker 2022: temperature scenarios range AFRY projections
Temperature in °C Lower bound Median Upper bound b L ; ¢ |
. . High +2.4 +2.9 +3.5 mmm Carbon emissions from fossi
Current policles & actions Low +2.1 +2.6 +3.1 fuel use- AFRY Central GEDM
2030 Targets only +1.9 +2.4 +2.9 .
Pled SRR High +1.6 +2.0 +2.5 Other GHG (not in GEDM)
edges and Targets Low +1.4 +1.8 +2.2
Optimistic scenario (net-zero pledges) +1.5 +1.8 +2.3
1.5°C consistent + 1.3

Source : AFRY, Climate Action Tracker, November 2022
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Securing the transition in a more volatile future

Now more than ever we need to invest in clean technologies, as the trilemma is in sharp
relief — affordability, security, environment.

But the world has become much more uncertain with increasing risks: volatile prices;
calls for regulatory reform; increasing cost of capital; cost inflation; uncertain supply
chains; a battle for investment and talent...

How can UK plc secure its energy transition?

Stability Coordination Communication

B @
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Securing the transition in a more volatile future

Stability

— Stable government
— Stable policy
— Stable regulation
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Coordination

— Energy strategy

— Industrial strategy

— Infrastructure strategy
— Environmental strategy

Communication

()

— General public
— Consumers

— Landlords

— Landowners

— Investors
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GLOBAL MARKETS AND THE ENERGY TRANSITION

Or one could seek the wisdom of AI...

ChatGPT “what is the likelihood of the UK making an energy transition?”

“The likelihood of the UK making an energy transition is high, as the UK
has set ambitious goals to transition to a low-carbon energy system. The UK
government has committed to reducing greenhouse gas emissions by at
least 68% by 2030, and achieving net-zero emissions by 2050.

To achieve these goals, the UK government has implemented policies and
initiatives to support the transition to a low-carbon energy system. For
example, the government has set targets for renewable energy generation
and has introduced financial incentives for renewable energy investments.
The government has also implemented measures to increase energy
efficiency in buildings and transport, such as the ban on the sale of new
petrol and diesel cars from 2030.

Furthermore, the UK has made significant progress in transitioning to a low-
carbon energy system over the past decade. Renewable energy generation
has increased significantly, and coal-fired power plants have been phased
out. The UK is also investing in new technologies such as offshore wind,
hydrogen, and carbon capture and storage to support the transition.

While there are still challenges and barriers to overcome, such as the
need for significant investment and infrastructure upgrades, the UK's
commitment to the energy transition and the progress made so far suggest
that the likelihood of a successful energy transition is high.”
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Dall-E “UK plc making an energy transition”
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