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UK - Population & Demographic

UK population
Mid-year estimate (2020)

67,081,000

The United Kingdom consists of the 
countries of England, Wales, Scotland and 
Northern Ireland.  

Reference: 
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populatio
nestimates/articles/overviewoftheukpopulation/january2021
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Country Specific Information

Installed capacity for electricity generation in the UK increased gradually between 1996 and 2018, from 73.6 GW to 
101.2 GW. In 2019 and 2020, total capacity fell following the closure of several large coal-fired plants, and the mix of 
plants shifted towards renewable different technologies.

Reference: https://www.gov.uk/government/collections/uk-energy-in-brief (2021) 

https://www.gov.uk/government/collections/uk-energy-in-brief
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 Capacity 
Today, there is around 4GW of electricity storage operational in Great Britain, made up 
of 3GW of pumped hydro storage and 1GW of newer lithium-ion battery storage that 
has been built since 2017.

 Commercialised and Innovative technologies 
 Mechanical storage

For example: Pumped hydro storage, compressed air energy storage and flywheels 

 Electrochemical storage (batteries): 
For example: Conventional batteries, high temperature batteries and flow batteries 

 Chemical energy storage
For example: Hydrogen and synthetic gases 

 High temperature thermal storage
For example: TES, Sensible and latent heat storage, thermo-chemical, pumped heat and liquid air 
energy storage.

Energy Storage Landscape

Reference: https://www.gov.uk/government/publications/transitioning-to-a-net-zero-energy-system-smart-systems-and-flexibility-plan-2021
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Currently 40 active research projects focused on energy storage, value £45m.

Energy Storage Landscape

UK energy storage publications by 
technology, 2000 -2020 

Also: £129m funding for the Faraday Institution on 
electrochemical energy storage research, 2018 - 2023

UK Roadmap for Energy Storage Research: https://ukesr.supergenstorage.org/

https://ukesr.supergenstorage.org/
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 Energy storage funding over the last 15 years from other sources: Energy Technologies 
Institute, Ofgem, Govt departments, Innovate UK (separating out EV specific projects)

RDD: Innovation Support

New grid connected battery storage in the UK
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The £68m Longer Duration Energy Storage Demonstration innovation competition aims to accelerate 
commercialisation of innovative longer duration energy storage projects (excluding commercial solutions 
such as pumped hydro / lithium ion) at different technology readiness levels, through first-of-a-kind (FOAK) 
full-system prototypes or actual demonstrations. 

Competition objectives: 

 Explore the potential for cost reductions of longer duration storage technologies; 

 De-risk effective non-conventional storage technologies and therefore 

 Secure buy-in from commercial investors; 

 Demonstrate capability, securing data to inform policy formulation; 

 Build a pipeline of storage technologies in the UK, supporting expertise and export opportunities. 

RDD: Innovation Support
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The £68m Longer Duration Energy Storage Demonstration innovation competition aims to accelerate 
commercialisation of innovative longer duration energy storage projects (excluding commercial solutions 
such as pumped hydro / lithium ion) at different technology readiness levels, through first-of-a-kind (FOAK) 
full-system prototypes or actual demonstrations. 

RDD: Innovation Support

Stream 1 – Actual Demonstration

• Technologies currently at TRL 6/7

• Actual demonstrations in operational 

environments

• Circa £37m innovation funding awarded 

in the form of Capital Grants

• Requires securing additional private 

investment. 

Stream 2 – Prototype Demonstration

• Technologies currently at TRL 4/5 

• System prototypes in relevant or 

operational environments

• Circa £30m innovation support awarded 

in the form of Small Business Research 

Initiative (SBRI) contracts

• Requires risk-sharing

Electricity Thermal Power-to-X Electricity Thermal Power-to-X

£68M 
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Stream 1 – Pre-commercial Demonstrator (grants) 

Phase 1: Mobilisation phase (intending to fund ~9 projects, with ~3 from each technology category; 
subject to eligibility). In this phase, projects will be expected to mobilise their proposed technologies to 
prepare for potential deployment on the UK energy system. 

Phase 2: Build and demonstration of the technology (intending to fund ~3 projects, 1 from each 
technology category; subject to eligibility). Projects which receive Phase 2 funding will be expected to build 
a grid connected full-system demonstrator of their proposed technology with an off-taker agreement, and 
complete and qualify it through testing, incorporating the system into a commercial design (TRL 8) or 
proving the technology through successful operations, with the system ready for commercial deployment 
(TRL 9) 

RDD: Innovation Support

PHASE 1 PHASE 2
TRL 
6/7

TRL 
8/9

November 
2021

November 
2022

March 
2025
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Stream 2 – first-of-a-kind prototypes (contracts) 

Phase 1: Feasibility study (intending to fund ~12 projects, with ~4 from each technology category; subject 
to eligibility). In this phase, projects will be expected to scope and develop a feasibility study for their 
proposed technologies, covering potential deployment on the UK energy system. 

Phase 2: Build and demonstration of the technology prototype (intending to fund ~3 projects, 1 from 
each technology category; subject to evaluation). Projects which receive Phase 2 funding will be expected 
to build a full-system prototype of their proposed technology and demonstrate it in a relevant (TRL 6) or 
operational (TRL 7).

RDD: Innovation Support

PHASE 1 PHASE 2
TRL 
4/5

TRL 
6/7

November 
2021

March 
2022

March 
2024
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Markets

Storage is now participating across a number of markets, including local flexibility markets and the 
balancing mechanism, and is dominating frequency response markets. 

Future

Currently, flexibility on the electricity grid primarily comes from fossil fuel generation. Over the next 
decade this will increasingly need to come from electricity storage, which shifts electricity in time, and 
interconnection which shifts electricity in location. 

Alongside these reforms we will explore further the need and case for more fundamental market 
intervention to support the deployment of these technologies and address the financing challenge. 

The UK government has published a call for evidence on facilitating the deployment of large scale and 
long duration electricity storage.61 This will collect evidence on the barriers faced by large scale and long 
duration storage, mechanisms to address these barriers and how to reduce the risk of distorting the 
market.

Policies & Market
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Case Study: Invinity Energy Systems
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Whitelee green hydrogen project

UK government awards £9.4 million for first-of-a-kind new 
hydrogen project at the UK’s largest onshore windfarm near 
Glasgow

 Project will look to produce hydrogen for storing energy and 
providing zero-carbon fuel as the country shifts to a clean 
energy future

 Follows the landmark COP26 climate change summit held in 
Glasgow earlier this month

 Developed by ITM Power and BOC, in conjunction with Scottish 
Power’s Hydrogen division, the state-of-the-art facility will be 
able to produce enough green hydrogen per day – 2.5 to 4 
tonnes – that, once stored, could provide the equivalent of 
enough zero-carbon fuel for 225 buses travelling to and from 
Glasgow and Edinburgh each day.

Case Study: ITM Power (Hydrogen)
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UK Government Publications

 Smart System and Flexibility Plan 2021 (BEIS and Ofgem)
https://www.gov.uk/government/publications/transitioning-to-a-net-zero-energy-system-smart-
systems-and-flexibility-plan-2021 

 Longer Duration Energy Storage Demonstration competition
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration 

 Prime Minister’s 10 Point Plan for a Green Industrial Revolution
https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution 

 Energy White Paper: Powering our net zero future 
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future 

Other UK sources and publications

 Energy Storage in the UK, an Overview (REA) 
https://www.r-e-a.net/wp-content/uploads/2019/10/Energy-Storage-FINAL6.pdf 

 Energy storage roadmap (Supergen)
https://ukesr.supergenstorage.org/ 

Other Relevant Information
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The Energy Storage TCP

Country reports are an informative contribution of the ExCo delegates of the ES TCP member countries. 

Views, findings, and publications of the ES TCP do not necessarily represent the views or policies of the 
IEA Secretariat or its individual member countries. 


