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How concerned are you about the environment / sustainability?

CONSUMER SENTIMENT SURVEYS

Not concerned at all

28%

30%

Somewhat concerned 38% 37%

42%

Concerned

Very concerned

2022 2023 2024 2022 2023

ST

AYWY.
75

Source: Eden McCallum and Dynata Consumer Research Surveys
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How concerned are you personally about environmental sustainability?

BUSINESS LEADER SURVEYS

Not concerned A

Somewhat concerned 12%

22%
Concerned
T l_

2021 2024

Source: Eden McCallum Business Outlook Surveys
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What are the most important internal issues for your company over the next 1-2
years?

BUSINESS LEADER SURVEYS

48%

B 2022
M 2024

260/0 270/0

160/0 150/0

11%

Talent Digital Pricing Business New products/ Cost Customer Supply Cashflow Sustainability/ Optimising use
(acquistion, transformation model services reduction loyalty chain ESG of data/Al/
retention) transformation resilience Machine
learning
Source: Eden McCallum Business Outlook Surveys
I eden
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How pessimistic or optimistic are you about your country achieving the target
of net zero greenhouse gas emissions by 2050?

BUSINESS LEADER SURVEYS

Very Somewhat Neither Somewhat Very

pessimistic pessimistic

pessimistic nor

optimistic optimistic optimistic

2023 14% 16% 4%
2024 11% 15% 2%
Source: Eden McCallum Business Outlook Surveys
I j eden
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Lord Adair Turner

Currently

« Chair, The Energy Transitions Commission
 Chair, Chubb Europe

« Member of the board, AESC

« Advisor to Watershed Technologies Inc.
 Chairman, Oaknorth Bank plc

Previous public policy roles

« Chair, Financial Services Authority
« Chair, Climate Change Committee
 Chair, Pensions Commission
 Chair, UK Low Pay Commission

Previous business roles

* Vice-Chair, Merrill Lynch Europe
« NED, Standard Chartered plc
 Director-General, CBI

* Director, McKinsey
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Energy
Transitions
Commission

Avoiding catastrophic climate
change: technologic possibiliti
and political barriers

Adair Turner

Chair, Energy Transitions Commission

Eden McCallum
28 February 2025



@ Emissions, concentrations and temperature: very, very bad

@ Technologies and cost reductions: far better than | dared hope

© Politics: very, very bad

... 5 priorities for action



Atmospheric CO2 conceniration

Parts per million, years before today
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. Source: Our World in data (Accessed Jan 2025); Carbon dioxide concentrations in the atmosphere




Atmospheric CO2 concentration

Parts pe

r million, 1975 - 2025
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Source: Our World in data (Accessed Jan 2025); Carbon dioxide concentrations in the atmosphere



Global temperature versus pre-industrial average level
Degrees Celsius, 1850 — 2024

== NOAAGIlobalTemp

HadCRUTS

Berkeley Earth
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Source: Our World in data (Accessed Jan 2025); Carbon dioxide concentrations in the atmosphere
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CO2 and methane emissions in last 50 years

Billion tons

40 A~
CO2

35 4

30 1 Methane

25 - GWP20

20 - —~_

15 —

10 4 ——— Methane
GWP100

5 ]

0

1970 1980 1990 2000 2010 2023

— Carbon Dioxide

— Methane GWP100 (actual methane emissions multiplied by 30 to reflect
their higher warming potential over 100 years against CO2)

Methane GWP20 (actual methane emissions multiplied by 80 to reflect
their higher warming potential over 100 years against CO?2)

Source: Our World in data (Accessed Jan 2025); Carbon dioxide concentrations in the atmosphere



Remaining carbon budgets for 50% chance of 1.5°C and 2°C limits
GtCO,

1.5°C limit 1.75°C limit 2°C limit

1050
~600
500
295
~150
At start of 2020 At start of 2025 At start of At start 2025 -
per IPCC ARé6 on same 2025 new new methodology

methodology methodology



Price of solar PV panels
$ per peak watt; real 2023 $

’ Historic prices from

Paul Maycock,
nominal $/W

A Chinese c-Si module
price, nominal $/W

— Experience curve

Prices reached
S0.10/W in

January, $0.09/W
in October 2024

1000
100
10
,1
2022
42023
0.1 A 2024
1 10 100 1,000 10,000 100,000 1,000,000 10,000,000

Cumulative Capacity (MW)

. Source: BNEF



Annual solar PV installations compared to IEA forecasts
GW

650 - ¢25 BNEF estimate
400 - Historical for 2024

550 4 — Previous IEA forecasts

500 A
450 H
400 ~
350 -
300 -
250 -
200 -
150 A

/

2000 2005 2010 2015 2020 2025 2030




Wind turbine prices by region, 2010-23  EMEA
$ million/MW, nominal — AMER
— China
__ Globdl
average
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EV Battery costs — past and projected
USD/kWh; 2022 nominal

I Historical
M Expected price declines - 2022 forecast

— Approximate threshold for reaching
BEV/ICE parity
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BYD Seagull

Range: 190-250 miles

Price in China: ~ $9800
Fully competitive with
ICE vehicles

Launching in UK 2025
Price around £10000?




The EV revolution: temporary slowdown - longer term acceleration

Passenger EV sale year-on-year change Forecasts of EV share of passenger vehicle sales
1Q 2024, % %
ltaly o4 Year of IEA STEPS forecasts
) 45 1 2019 [ 2021 WM 2023 44%
2020 [ 2022 W 2024
Japan 40 -
Germany 35 -
Spain 30 A
US 25 - 25%
UK 20 -
France 15 1
: 10 A
China
5 _
India
0

Projection for 2025 Projection for 2030

23



Battery energy stationary storage (BESS) costs for 2-hour total system
S per kwh: 2020 - 2024 and projected

Global average China total costs

B Battery rack

" Other costs
114 101
69 58

2020 2021 2022 2023 2024 2035 Jan-23 2024 2030 2035
2023 outlook
Source: BNEF Energy Storage System Cost Survey, 2024 estimate was 124 24




Al and war

The A report card on Milei’s reforms

China in the Arctic

Economist =

E 22ND-28TH 2024

DAWN OF
1IE SOLAR AGE

A SPECIAL ISSUE




UK Electricity generation mix and carbon intensity, 2012-2024
TWh and g CO2 per kwh

2030s zero-carbon electricity
system, % possible mix

400 1 Solar

B Wind
I Hydro
Bioenergy

. B Nuclear
. Bl Other Fossil
Il Coal
. - Gas

350 -

e
300 - _
250 -
200 -
150 A
100 |

2012 2014 2016 2018 2020 2022 2023 2024 20302

Annual
gCo,/ 270 <20
kWh

. Source: BNEF (2024), Global Installed Capacity (2012-2023); Ember (2024), Electricity data explorer (2024)

Dispatchable
Zero-carbon
/ CH4
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3 to 4 times more efficient than ICEs in
converting energy in the battery/ fuel tank
into kinetic energy in the wheels

... because of hugely reduced heat
energy losses

3 to 4 times more efficient than gas boilers
in converting input energy heat within the
home
« Gas boiler 70-20% efficiency
- Heat pump 300-400% COP, since
extracts heat from the air

...and heat pump efficiencies will
increase

27



The green cost premium at business and consumer level

Impact on intermediate product cost  Impact on final product cost

% price increase US$ / % price increase
Cement SIS O EE Building +3%
Tonne of concrete
e
= ~ +
=) Tonne of steel -
g Passenger car 1%
Tonne of ethylene - Botle of soda <+1%
L Container/bulk shipping Pair of jeans or kg of <+1%
o freight rate sugar
1
=
2 o : : : +10-
= Aviation Litre of jet fuel Economy class flight 20%
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Cost to consumers living standards

GDP per capita once transition to net zero complete

Buildings
Road Transport
Non-heavy indusiry

Electrification >
greater energy
efficiency
+
Power

decarbonisation at
low cost

Lero or negative cost impact on
consumers (i.e., consumers gain)

Heavy industry
(steel, chemicals, cement)

Aviation and shipping

Green cost premia — for
long time or in
perpetuity

But small at consumer

level (except in
aviation)

Small cost fo consumers

.. ETC 2021 estimate ~ 0.5% of GDP



Capital and investment costs and savings in net zero pathway
Billion GBP per year

80

60

40

0 Investments

Surface transport
Buildings

Electricity supply
Networks 20

H(IENE

Operational
costs savings

40

-60

-80
2020 2025 2030 2035 2040 2045 2050




Annual capital expenditure in the energy system
Trillion USD

3.5 5
B (ndustry
- Bl Hydrogen
" Removals
" Transport
Buildings
I Power Storage and Flexibility

Bl Power Networks
B Power Generation

0
Investment requried 2020 2025 2030 2035 2040 2045 2050
p.a. (2021-50)

- ;



Non-Traditional Gatekeepers

DrJordan B Peterson &
. . . . @jordanbpeterson
Key sources of climate mis- information: clintel.org/wp-content/upl..
. - ) Just a reminder
e Elon Musk & B 25 @elonmusk - Feb 1 vas Scientists agree
* The Monosphere Replying to @EvaViaar That there is no
A 1_ I'm pro-environment, but | support the farmers! Climate Emergency
° NTI-VAXX groups )
. g p Farming has no material effect on climate change. 212 AM - Aug 8, 2024 - 374.1K Views
°
Wellness influencers O s - i T 22 || 0w . o

* The ‘Intellectual Dark Web'
* Far-right pundits

. ° &ndlew Tate @ &
* Conspiracy movements | =
* Extremist groups s

11:02 AM - Apr 18, 2023 - 1.9M Views

Q) 27 1K (7 24k [ 22




Attitudes to climate action - survey results

US atfitudes to withdrawing from Paris People who would give 1% of income to tackle
Agreement, Jan 2025 climate change, 2024

US adults 26% 52%

Democrats 17% 77%

Independents - 36% 45%
Republicans _ 32% 22%

.~ Somewhat or strongly favour
Neither favour nor oppose
B somewhat or strongly oppose

US Global average

B Would give 1% of income [ Would not give 1%

Notes: US results based on interviews with 1,150 US adults conducted Jan 9-13 2025. Margin of erroris +/- 3.9 percentage points for full sample. Global survey data across
130,000 participants from 125 countries. Source: The Associated Press-NORC Center for Public Affairs Research; Andre et al. (2024), Globally representative evidence on the 33
actual and perceived support for climate action




No reinforcement of IRA — US will not achieve
committed target of 48-52% reduction (from
2005 level) by 2030

US will not become major driver of clean tech
development and cost reduction alongside
China

US will not provide significant support to
capital flows to developing countries

US exit from Paris process may encourage
other countries to do same and/or dilute
emission reduction targets

+0.2°C to reasonable estimate of
global warming by 2100?

34



Five priorities for action

Win the argument that climate change is huge threat to human welfare
and that we should accept some cost to mitigate it

Anticipate and manage distributional effects
Seize the opportunity to decarbonise not so “hard to abate” sectors
Mobilise reasonable cost of capital finance flows to developing countries

Develop collaborative, constructive and robust relationship with China






Cumulative remaining emissions under formal commitments

China cumulative CO2 emissions 2025 — 20602 UK cumulative CO2 emissions until 2050
GtCO, GtCO,
(@]
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Cumulative remaining emissions ~ 240 GtCO.,e

Cumulative remaining emissions ~ 4.9 GtCO,e

= ~ 100GT on population equivalent basis



Share of global manufacturing capacity for clean energy technologies, 2021/22

%
B Europe APAC C. & S. America [l N. America Eurasia [l China RoW China dOWGSﬁC
Polysilicon L 1129kt demandin 2022
°>; Wafers 492 GW
S Cells 539 GW
2 Modules [ | 657 GW
g 5 Blade [ 98 GW
'§ é Nacelle S 00GW
(0] Tower N | B8 GW
g - Blade 25 GW
gé Nacelle & T 26 GW
o Tower e 18 GW
= Electric Car . 10.5m vehicles
Iy Battery 1,700 GWh
g Anode 0.8 Mt
2 Cathode 1.3 Mt venhicles
T3 % Fuel cell trucks T 14,000 trucks
2 O 2 Fuel cell stacks | 19 GW

Heat pumps

I ——  120GW

Electrolysers

0

i

I —— 11 GW
A 20% 40% 60% 80% 100%

N
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Drivers of Chinese clean tech advantage

Common beliefs Key factors

— Strategic vision: & year plan targets for ,

Lower Declining importance clean tech deployment and development Economies of scale
environmental | with: and learning curve
standards - Rising effects

environmental Huge local demand for solar PV, wind

standards turbines, batteries, EVs Eco system of scale

+ Mighly automated suppliers across whole

Low labour production Low cost of capital given high domestic supply chains
COsts B savings

Excellent science and technology skills
and culture

Technological
leadership

Entrepreneurship and vision

39




A win-win approach in relations between China and EU/UK

China © Tighten emissions reduction targets
e Accept EU/UK CBAM as a stimulus to decarbonisation of
Chinese industry, with effective Chinese emissions trading
scheme

Qa Work together to increase capital flows supporting
clean electrification in developing countries

EU/UK Welcome the benefit of Chinese clean tech

@ development and cost reduction
4 P . . :
i.. Q Welcome Chinese company clean tech investment in
<«

o EU/ UK
© sSet tariffs in line with WTO rules



@laﬁelm Note

NDCs, NCQG, and Financing the
Transition: Unlocking Flows for
a Net-Zero Future

October 2024 | Version 1.0

A CRITICAL RAW MATERIAL
SUPPLY-SIDE INNOVATION
ROADMAP FOR THE EU ENERGY
TRANSITION

Transitions
Commission

a

Briefing Transitons S e

Note Achieving Zero-Carbon Buildings:
. i Electric, Efficient and Flexible

Demand side ibility - i ial for February 2025 | Version 1.0

clean power

A third of total
electricity demand
in 2050 could be
flexible - roughly

to today's
entire electricity

Industry, and tha traesport sactorn. F1C analys

comumption.

e Energy
Transitions
Commission

Building grids faster:
the backbone of
the energy transition

Credible Contributions:
Bolder Plans for Higher Climate
Ambition in the Next Round of NDCs

September 2024 | Versios

AV
\

(006)]

Energy Energy

Transitions Transitions

Commission Commission @ Insights Briefing

EU
Policy
‘Whitepaper

Solidifying the EU's leadership in the global
energy transition

Introduction

™

- W s
Overcoming Turbulence
in the Offshore Wind Sector

Version1 | Moy 2024
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