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The UK’s energy transition so far
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The UK Energy Transition: Rapid change for electricity
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The UK Energy Transition
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The UK Energy Transition

Emissions for selected sectors (mt CO,e)
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Historical emissions (black); government net-zero pathway (orange). Climate Change Committee Progress Report to Parliament (2022)
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Multiple crises
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Climate change
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Climate change

®

Ministry
of Defence

Global Strategic Trends
The Future Starts Today

‘Human influence on the climate system will have far-
reaching consequences as floods, drought, storms,
heatwaves and heavy rainfall become more intense
and possibly more frequent. Transport and trade
routes, including key chokepoints, are likely to be
disrupted affecting global markets and supply chains’

UK Ministry of Defence
Global Strategic Trends (2018)
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Energy price shocks
Brent crude oil price ($/Barrel, 2018 - 2022)
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Energy price shocks

Gas prices are still rising

Daily price of UK gas futures
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Energy bills

Under the Energy Price Guarantee bills increase by 27% in October 2022 and a

further 20% in March 2023, bills in winter 2022/23 reduced by the EBSS

Annual bill equivalent for typical levels of consumption, direct debit dual fuel customers
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Energy price cap Energy Price Guarantee
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Effective bill after £400
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Source: House of
Commons Library
(Jan 2023)
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Policy responses

Climate Change Act (2008)

" Long-term target for 2050 (80%
reduction in GHG emissions
compared to 1990)
Climate Change Act 2008

o = Five-year carbon budgets, plus
government plans or strategies

= Scrutiny and advice by independent
| Committee on Climate Change
= Annual CCC progress reports to

ndn f larget percentages
sultation on order setting or amend P ta . . .
Setting of carbon budgets for budgetary p: 1 P
arliament & specialist reports
10 Matters to be tak o account in o ction with carbon budgets
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Policy responses

Industrial

Strategy

Bullding a Britain fit for the future

The Clean
Growth Strategy

Net Zero

The UK's contribution to
stopping global warming

Committee on Climate Change
May 2019 ‘

ENERGY WHITE PAPER

Powering our
Net Zero Future

December 2020 | CP 337

The Ten Point Plan
for a Green Industrial
Revolution

Building back better, suj ipporting green jobs, and accelerating
our path to net zero

@5.

HM Government

November 2020
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Policy responses

|ﬂ

HM Government

The Ten Point Plan
for a Green Industrial
Revolution

Building back better, supporting green jobs, and accelerating
our path to net zero

November 2020

‘Although this year has taken a very different path to
the one we expected, | haven’t lost sight of our
ambitious plans to level up across the country. My Ten
Point Plan will create, support and protect hundreds of
thousands of green jobs, whilst making strides towards
net zero by 2050.

Our green industrial revolution will be powered by the
wind turbines of Scotland and the North East,
propelled by the electric vehicles made in the
Midlands and advanced by the latest technologies
developed in Wales’

Boris Johnson, 18t November 2020
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Policy responses

Policy paper

British energy security strategy

Updated 7 April 2022

A 10-Point Plan to Reduce
the European Union’s
Reliance on Russian

Natural Gas land and Wales

o n
EUROPEAN s
Secure, clean and affordable British energy for the long term.
COMMISSION

Brussels, 18.5.2022
COM(2022) 230 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE EUROPEAN COUNCIL, THE COUNCIL, THE EUROPEAN
ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE
REGIONS

REPowerEU Plan

IEA, European Commission,
{SWD(2022) 230 final} UK government
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Policy responses

i News Politics Opinion Culture Money Sport Life&More Puzzles

Conservatives Labour Liberal Democrats Brexit Scotland Analysis

Rishi Sunak: ‘I'll make UK energy
mdependent by2045so energy
crisis never happens again’

The former chancellor confirmed that if he becomes prime minister on
September 5, he would put in place immediate support for households
- particularly the most vulnerable - faced with soaring energy bills

'

i news, 13t
August 2022

[
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Policy Responses
The British Energy Security Strategy

* Includes many plans that had already been announced in
the ‘10 point plan’ in late 2020

* Phasing out Russian coal and oil by the end of 2022;
stopping imports of Russian LNG ‘as soon as possible’

* Modest reductions in energy bills (£350 / year for most);
followed by much larger reductions later in 2022

* New licenses for oil and gas development in North Sea

* Long term plans for low carbon energy supply: offshore
wind, nuclear and green hydrogen in particular

* Very little on reducing demand / energy efficiency

[ | UKEnergy in Brief 2022 * Energy for transport not fully included in strategy
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Where do our oil and gas imports come from?
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Reducing reliance on Russia

Mass of oil imports from Russia, thousand tonnes
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Reducing reliance on Russia

European countries became less reliant

Existing and Planned Natural Gas Pipelines to Europe . d :
3 on Russian gas in the first half of 2022
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Investing in new UK oil and gas production

Climate Change
Committee,
Letter to BEIS
Secretary of
State, 2022
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Investing in new UK oil and gas production
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Managing the transition

‘On no one quality, on no one process,
on no one country, on no one route,
and on no one field must we be
dependent. Safety and certainty in oil
lie in variety and variety alone’.

Winston Churchill, 1913
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The costs of subsidising energy bills

Under the Energy Price Guarantee bills increase by 27% in October 2022 and a

further 209% in Warch 2023, il n winter 2022/23 recuced by the EBsS Growth Plan, September 2022:
(mi;»(sv) == e Cap average bills to £2500 for two years from
S ~~ October 2022 (£31bn cost in 2022/23)
DS = * Six month support for businesses (£29bn in 2022/23)
@ ¢ Windfall tax on oil and gas (£28bn revenue; 4 years)
I I I l I I = Autumn Statement, November 2022
oo e o e w wm o owm o owew* Higher cap on household bills from April 2023 (cost:

summer winter summer winter summer winter summer winter summer winter

£25bnin 22/23; £13bnin 23/24)
* Lower cost of business supportin 22/23 (£18bn)
Source: House of * Windfall tax on oil & gas (E42bn revenue; 5.5 years)
Commons Library * Higher capital allowances for investment in low
(Jan 2023); HM carbon technologies on platforms
Government

L] * Electricity generator levy (E14bn revenue; 5.5 years)
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Comparing UK and EU responses

British Energy Security Strategy
(April 22)

overall aim Reduce demand for imported oil and gas (phase out
Russian oil and coal by the end of 2022)

Fossil fuels Further develop domestic oil and gas reserves

Accelerate onshore/offshore wind, solar & nuclear (3x
current capacity); 95% low carbon electricity by 2030,
zero-carbon by 2035

Renewables &
nuclear

>10GW production capacity by 2030, half ‘green’

Hydrogen (renewable)

Overall electricity network planning & operation;

Networks & Markets review of market operation in 2022

Existing mechanisms, plus zero-VAT on energy saving

End-use consumption materials, boiler upgrade scheme, and proposals to
ﬁ efficiency ‘rebalance’ costs away from electricity bills to
l incentivise electrification

REPowerEU Strategy
(March & May 22)

Independent from Russian fossil fuels well before
2030; reduce Russian gas by 2/3 by end of 2022

Diversify international sources; common purchasing
platform

45% renewables (economy wide) by 2030 (current
target = 32%); 600 GW solar PV by 2030 (4x today)

40GW renewable production capacity; 10Mt
production & 10mt renewable import by 2030

Accelerated investment in key cross-border electricity
and gas networks

Increase binding economy-wide energy efficiency
targets; review and increase stringency on existing EU-
wide measures (e.g. Ecodesign; energy performance of

buildings)
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Is government getting its priorities right?
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Is government ambition on track?
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Is government ambition on track?
Policies and plans (2035)

CCC Annual
Progress
Report (2022)
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Is government getting its priorities right?

N
Convention
Citoyenne

pour le

Objectif de la Convention citoyenne sur le climat :
Proposer des mesures pour réduire d’au moins 40% les émissions des
Gaz 3 Effet de Serre d’ici 2030 dans une logique de justice sociale

@ SESSION 5

4 SESSION 4

Prioriser les
propositions de
mesures

qui font 'objet d'une e
norme, et celles qui

,‘_ N expriment une X QSESSlON 6

recommandation

@ SESSION 1 Identifier les mesures ) %} SESSION 7
\
|
|

SESSION 3 eme
Identifier les
, 4@ SESSION 2 | approfondiria | propositions de
recherche de mesure de I'escouade
Explorer les solution
thématiques Travailler les mesures

es | a l'interface de diffe- f et lére

Etat des lieux ¢ | rents groupes & |

Controverses Entamer la 5
! rédaction du livrable t | G ernement et 2
onséquence Leviers d'action final t Grebee

4-5-6 25-26-27 15-16-17 10-11-12 7-8-9 6-7-8 19-20-21
OCTOBRE OCTOBRE NOVEMBRE JANVIER FEVRIER MARS JUIN
2019 2019 2019 2020 2020 2020 2020
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Is government getting its priorities right?
Decarbonising the power sector

900

. 800

Separating electricity fro rices through L 700
parating city from gas prices throug

Green Power Pools: Design options and g
evolution 600

b

N———
UCL Institute for Sustainable Resources C 500
Series Navigating the Energy-Climate Crises O
Working Paper #4 s 400
Michael Grubb, Paul Drummond and Serguey Maximov 46 \

5 Extent of government

e L s e C 200 support for onshore wind
consumers at ‘cost-plus’ pricas. This would reduce the fiscal prassure on govemments for
mamz‘t'-wiue subsidies and offer mor: s:at:dle:mn v?;?mmws“ms! ':knf:: We dct'::l" q) . .
h 1 ‘gre r ' T OO | wi L3 Q586 Marke! ensura
e N T " 100 and solar still uncertain
maintaining Incentives for efficlent supply and demand responses. We lustrate the approach
with reference 1o the cost and wolume trajeciories of UK ranewables backed by government
CtDs, targeted intially 1o particular consurmear groups, &s a first step in a wider lransition towards
diract consumer access to cheap renewables O
Keywords: slectricty market design; energy crisis; renewable energy; CfD; long-run contracts; 2020 2025 2030 2030 2040 2043 QOOO
anargy transition; eneegy paverty
Journal of Economic Literature (JEL) Classification Codes: L18; L51, 194, L98; O4; Q28;
e ® Unabated fossil fuel generation W Variable renewables
GROU! ‘LCE“s —_— O Electricity for hydrogen production  BFrm power

B Dispatchable low-carbon generation MOther

Source: Climate Change Committee Sixth Carbon Budget (2021); UCL ISR
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Energy efficiency in homes

2,500,000 .
* 59% of homes in England rated
band D or below in 2022
2,000,000 .
e ECO scheme for low income
5 R households extended until
3 2026; budget of £1bn a year
2
B 1,000,000 * New target of reducing demand
£ from buildings and industry by
I I , * Task force to work out how to
0 LT AT REEREEEE R SRR SN ERNTNN 0 ‘ meet this target
2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 . ]
Solid walls (CCC Balanced Pathway) e Extra £6bn of fu ndlng, in the
Cavity walls (CCC Balanced Pathway) .
Lofts (CCC Balanced Pathway) next Parliament!

Solid walls (Historical)
mmmm Cavity walls (Historical)

E mmmm | Ofts (Historical)
» Homes treated (Historical) CCC Progress Report (2022)

Homes treated (Gov benchmark)
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Low carbon heating

1]

ot Heat pump installations
HM Government 1.0
0.9 i =
0.8
E 02
0.6 —.— =
Heat and Buildings Strategy 0.5
Presented to Parliament by the Secretary of = 0.4
State for Business, Energy and Industrial :
Strategy by Command of Her Majesty 0.3 N B - |
Octobear 2021 .
0.2
[ — I _ T i T . I T T I T T T T T |

0.0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Annual installations (millions)

m CCC frgjectory - new homes m CCC frgjectory - existing homes
E orae ! m Actualinstallations - new homes ® Actualinstallafions - existing homes
Source: HM Government; Climate Change Committee
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Decarbonising industry
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Balanced Net Zero Pathway

E Source: Climate Change Committee; BEIS
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Source: Brand and Anable

Road transport (2019); Brand (2018)
0 - CO, from cars and vans, tailpipe onl . ) .
2 » AIPIP y Road to Zero’ ban too little too
— 9 late — does not fit with our
g 70 - emissions targets
] Existing policies
2 60 - : : :
S Still a lot of diesels on road in 2050
2 50 -
= 40 - ULEV targets of R2Z only met when
c
o 30 . banning hybrids (HEV)
©
> 1 80% reduction from 1990 levels . . . .
'% 20IIllll:)llIlIIIIIllllllII.II.llllllll...llllllll.lll am LLAL AL AR R R RRRRRRFRRFRERN] 1 LIfeStyle Change brlngs earller galns
T 10 - 95% reduction from 1990 levels — ‘no delay’ due to fleet turnover
N EpEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENNENEE LA EEEE 1
8 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 1 1 1
2015 2020 2025 2030 2035 2040 2045 Largest and earliest savings in
«++++Reference = |CE ban 2040 ('R2Z') == |CE ban 2030 2030 ban of non-plugin vehicles
e |CE+HEV ban 2030 — - LSchange cmme | CE ban 2040 + LS combined with more sustainable

+HEV ban 2030 + LS e |CE+HEV+PHEV ban 2030 + LS

travel patterns
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Energy security implications of net-zero

Global energy security indicators in the net zero pathway

Oil supply Critical minerals demand Share of solar PV and wind
(mb/d) (Mt) in electricity generation
100 ........................................... 50 ........................................... 100% ..............................................
80 40 ................................ 80% ..............................................
60 30 ................................ 60% ...................................
40 20 ................................ 40% ....................................
20 10 ................................ 20% ....................................
IEA (2021) Net
Zero by 2050
2020 2050 2020 2050 2020 2050

E Note: mb/d = million barrels per day; Mt = million tonnes.
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Energy security implications of net-zero

BP Statistical
Review of World
Energy (2022)

[

y minerais

Thousand tonnes

Australia

Canada

China

Cuba

Democratic Republic of Congo
Madagascar
Morocco

New Caledonia
Papua New Guinea
Philippines
Russian Federation
South Africa
Zambia

Rest of World*

Total World

Thousand tonnes

Argentina
Australia
Brazil
Chile
China
Portugal
us

Zimbabwe
Rest of World*

fotal World

*Rest of World is the sum of only recorded reserves.

n/a not available.

At end of
2021 Share R/P ratio

251

At end of
R/P ratio

369
103
63
354
107
67
833
183
5221

191

Thousand tonnes

Brazil

Canada

China

India
Madagascar
Mexico
Mozambigue
Norway
Russian Federation
Sri Lanka
Turkey

Ukraine

Rest of World*

Total World

Thousand tonnes

Australia

Brazil

China

India

Madagascar
Russian Federation
Thailand

us

Rest of World*

fotal World

At end of
2021 Share R/P ratio
70000 19.2% 737
648 0.2% 84
73000 20.0% 89
8000 2.2% 199
26000 71% 295
3100 0.8% 1867
25000 6.9% 347
600 0.2% 95
25703 7.0% 1688
1500 0.4% 349
90000 24.7% 5919
13761 3.8% 4322
27600 7.6% 510
364912 100% 298

At end of
2021 R/P ratio

4000 177
21000 142000
44000 262
6900 1367
189 59
19380 . 7454
n/a n/a n/a

1800 1.5% 42

Sources: includes data from US Geological Survey,

British Geological Survey © UKRI and World Mining Data.
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Energy security implications of net-zero

UK start-up plans world's longest subsea
electric cable with Morocco

Former Tesco chief Dave Lewis behind £16bn Xlinks' project to take solar and wind energy
from north Africa to Britain

Financial Times
26t Sep 2021
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Energy security implications of net-zero

120
100
De-rated margin of 3.9 GW (6.6%)
80 /
60 E 3 -'.'.'_'_'.'.Z'.Q'_'_'.'_'_'.'.'.'. —
=
Q40 : | |
) .
Technical capability De-rated generation ACS peak underlying demand
(generation) capacity
® Nuclear = Thermal » Renewable Storage
= Other = Interconnector Imports  » Demand = Operating reserve

|| Source: National Grid and National Infrastructure Commission
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Energy security implications of net-zero

Petroleum-
based e
stocks

Natural gas
stocks

Crude oil stocks

Coal stocks

[

On-vehicle storage
capacity

Forecourt fuel storage
capacity

Non-pumped store
hydro capacity

Pumped store hydro
capacity

UK annual electricity demand

UK annual energy demand

UK | Energy Storage | Utility Segment
Built Capacity by Project Size by Year
MwW
500 ~
=>30 MW
N 20 MW to 30 MW
400 4
® 10 MW to 20 MW
5 MW to 10 MW
300 +
B<5MW
200 4
100 -
0 - . . - _ﬁ_‘__ﬂ_- r . -
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
© Solar Media Ltd., 2022 % ¥
Source: UK Battery Storage Project Database report, March 2022. SO l .;:‘R‘M'E,-,I‘); {“«

B soiid fuel Source: Scottish Government
B uquidtue Energy Strategy; Solar Media
. Gas

. Electricity storage
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Is the UK government getting it right?

* One-sided Energy Security Strategy: focus on longer term investment in low
carbon energy technologies; shorter term investment in fossil fuels

* Energy demand getting a bit more attention now, but not enough
 Oil and transport largely absent — continues historic lack of integrated thinking

* Impression given by Ministers that new UK oil and gas licensing will make a
significant difference: it won’t

* Not enough focus to resilience during the transition, especially to ensure
investment in enough energy storage
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Thanks

j.watson@ucl.ac.uk

@watsonjim2
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