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The UK energy transition so far



The UK’s energy transition so far

Source: BEIS
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Coal has almost 
disappeared

Share of low carbon energy 
doubled since 2003 to 20%
• over 50% of electricity

Large drop in 
demand in 2020 
due to Covid-19

Peak in energy 
demand in early 2000s



The UK Energy Transition: Rapid change for electricity

Source: BEIS; National Grid ESO
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~60% of generation 
from low carbon 
sources in 2022



The UK Energy Transition

Source: BEIS (2022) 
UK Energy in Brief

GHG emissions 
have reduced 

47% since 1990



The UK Energy Transition
Emissions for selected sectors (mt CO 2e)

Historical emissions (black); government net-zero pathway (orange). Climate Change Committee Progress Report to Parliament (2022)



Multiple crises



Climate change

Source: New York Times



‘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)

Climate change



Source: BP and Financial Times

Brent crude oil price ($/Barrel, 2018 - 2022)

Energy price shocks

Very low prices in 
2020 due to Covid-19

Price increases due to 
recovery from Covid and 
invasion of Ukraine



Energy price shocks

Source: BBC news / Bloomberg (Aug2022); Evening Standard / Bloomberg (Jan 2023). Prices in pence per therm

Price increases started 
well before Russian 
invasion of Ukraine



Energy bills

Source: House of 
Commons Library 
(Jan 2023)



Policy responses



Climate Change Act (2008)

▪ Long-term target for 2050 (80% 
reduction in GHG emissions 
compared to 1990)

▪ Five-year carbon budgets, plus 
government plans or strategies

▪ Scrutiny and advice by independent 
Committee on Climate Change

▪ Annual CCC progress reports to 
Parliament & specialist reports

Policy responses



Policy responses



Policy responses

‘Although this year has taken a very different path to 
the one we expected, I 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, 18th November 2020



IEA, European Commission, 
UK government

Policy responses



i news, 13th

August 2022

Policy responses

UK Import Dependency



UK Energy in Brief 2022

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

• Energy for transport not fully included in strategy



Source: UK Energy in Brief 2022

Where do our oil and gas imports come from?

UK Import Dependency (2021):
• 25% of oil (Norway, USA, Libya)
• 57% of gas (Norway, Qatar, USA)



House of Commons Library (Jan 2023)

Reducing reliance on Russia

4% of the UK’s gas consumption came 
from Russia in 2021 (as LNG)

9% of the UK’s oil consumption came 
from Russia in 2021



Reducing reliance on Russia

BBC News; Financial Times



Climate Change 
Committee, 
Letter to BEIS 
Secretary of 
State, 2022

Investing in new UK oil and gas production 



Climate Change 
Committee, 
Letter to BEIS 
Secretary of 
State, 2022

Investing in new UK oil and gas production 



‘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

Managing the transition



The costs of subsidising energy bills

Source: House of 
Commons Library 
(Jan 2023); HM 
Government

Growth Plan, September 2022:
• Cap average bills to £2500 for two years from 

October 2022 (£31bn cost in 2022/23)
• Six month support for businesses (£29bn in 2022/23)
• Windfall tax on oil and gas (£28bn revenue; 4 years)

Autumn Statement, November 2022
• Higher cap on household bills from April 2023 (cost: 

£25bn in 22/23; £13bn in 23/24)
• Lower cost of business support in 22/23 (£18bn)
• Windfall tax on oil & gas (£42bn revenue; 5.5 years)
• Higher capital allowances for investment in low 

carbon technologies on platforms
• Electricity generator levy (£14bn revenue; 5.5 years)



British Energy Security Strategy
(April ‘22)

REPowerEU Strategy
(March & May ‘22)

Overall aim
Reduce demand for imported oil and gas (phase out 

Russian oil and coal by the end of 2022)
Independent from Russian fossil fuels well before 
2030; reduce Russian gas by 2/3 by end of 2022

Fossil fuels Further develop domestic oil and gas reserves
Diversify international sources; common purchasing 

platform

Renewables & 
nuclear

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

zero-carbon by 2035

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

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

(renewable)
40GW renewable production capacity; 10Mt 

production & 10mt renewable import by 2030

Networks & Markets
Overall electricity network planning & operation; 

review of market operation in 2022
Accelerated investment in key cross-border electricity 

and gas networks

End-use consumption 
& efficiency

Existing mechanisms, plus zero-VAT on energy saving 
materials, boiler upgrade scheme, and proposals to 

‘rebalance’ costs away from electricity bills to 
incentivise electrification

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

buildings)

Comparing UK and EU responses



Is government getting its priorities right? 



CCC Annual 

Progress 

Report (2022)

Is government ambition on track?



CCC Annual 

Progress 

Report (2022)

Is government ambition on track?
Policies and plans (2035)



Is government getting its priorities right?



Is government getting its priorities right?
Decarbonising the power sector

Source: Climate Change Committee Sixth Carbon Budget (2021); UCL ISR

Extent of government 
support for onshore wind 
and solar still uncertain



Energy efficiency in homes

Source:
CCC Progress Report (2022)

• 59% of homes in England rated 
band D or below in 2022

• ECO scheme for low income 
households extended until 
2026; budget of £1bn a year

• New target of reducing demand 
from buildings and industry by 
15% by 2030

• Task force to work out how to 
meet this target

• Extra £6bn of funding, in the 
next Parliament!



Low carbon heating

Source: HM Government; Climate Change Committee

Heat pump installations



Source: Climate Change Committee; BEIS

Decarbonising industry

Abatement in manufacturing and construction



Lifestyle change brings earlier gains 
– ‘no delay’ due to fleet turnover
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Reference ICE ban 2040 ('R2Z') ICE ban 2030

ICE+HEV ban 2030 LS change ICE ban 2040 + LS

ICE+HEV ban 2030 + LS ICE+HEV+PHEV ban 2030 + LS

80% reduction from 1990 levels

95% reduction from 1990 levels

Existing policies

‘Road to Zero’ ban too little too 
late – does not fit with our 
emissions targets

Largest and earliest savings in 
2030 ban of non-plugin vehicles 
combined with more sustainable 
travel patterns

ULEV targets of R2Z only met when 
banning hybrids (HEV)

Still a lot of diesels on road in 2050

Road transport
Source: Brand and Anable 
(2019); Brand (2018)



Energy security implications of net-zero

IEA (2021) Net 
Zero by 2050



Energy security implications of net-zero

BP Statistical 
Review of World 
Energy (2022)



Energy security implications of net-zero

Financial Times
26th Sep 2021



Energy security implications of net-zero

Source: National Grid and National Infrastructure Commission



Energy security implications of net-zero

Source: Scottish Government 
Energy Strategy; Solar Media



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 



Thanks

j.watson@ucl.ac.uk

@watsonjim2 

mailto:j.watson@ucl.ac.uk
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