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Origins & Policy Ambitions 
Carbon capture, usage, and storage (CCUS) policy development spans two decades, three 

competitions, and multiple government departments. The first competition (2007-2011) 

targeted coal power stations in an effort to decarbonise electricity generation. At the time, coal 

was one of the most prominent sources of electricity generation in the UK. It was cancelled, with 

the National Audit Office identifying that the government did not have a sufficient 

understanding of the risks.  

The second competition (2012-2015) was open to all power stations (i.e., coal and gas), with the 

same aim of decarbonising the electricity sector. It was cancelled when HM Treasury withdrew 

funding, claiming the costs were too high. Lessons learned from these two competitions were, 

however, valuable: 

• Costs: need support for capital and ongoing revenue within a robust framework, the need for 
securing private investment, and capitalising on economies of scale, and 

• Risks: storage, cross-chain dependencies, technological risks, and the need for long-term 
policy and regulatory certainty for mitigation, 

Since then, the UK Government has committed to reaching net zero, impacting all sectors and 

promoting the need for low-carbon technologies throughout industrial sectors as well as the 

electricity sector. This has driven the current competition, run by the Department for Business, 

Energy and Industrial Strategy (BEIS). The competition targets all industrial sectors and plans to 

utilise industrial clusters to promote the sharing of CCUS equipment. The Net Zero Strategy and 

Industrial Decarbonisation Strategy sets out goals to achieve at least 2 industrial clusters by the 

mid-2020s, at least 4 clusters by 2030 capturing 6 Mt CO2 pa of industrial emissions, and then 

capturing 9 Mt CO2 pa by 2035 (Figure ES- 1). This will all contribute to the overall aim of 

capturing 20-30 MtCO2 of emissions per year by 2030 across the economy.  

Also stemming from these two strategies is the development of low-carbon hydrogen production 

and fuel switching to replace fossil fuels in ‘hard to electrify’ industries. This mainly includes 

CCUS-enabled ‘blue’ hydrogen, produced from splitting natural gas and capturing and storing 

by-product CO2, and electrolytic hydrogen, produced by splitting water via electrolysis using 

low-carbon electricity. Given the industry-wide interest in hydrogen, the Hydrogen Advisory 

Council was formed in 2019 and the UK Hydrogen Strategy was launched in August 2021. The 

UK Hydrogen Strategy projected the need for 7-20 GW of production capacity by 2035, with 

the latest hydrogen production target set to 10 GW by 2030 in the Energy Security Strategy, 

where at least half must come from electrolytic hydrogen. A recent low-carbon hydrogen 

standard also defined an emissions threshold of 20 gCO2e per MJ at the point of production for 

hydrogen to be considered ‘low-carbon’. All types of hydrogen production methods must meet 

the emissions requirements set in the standard to qualify for government funding and contribute 

to targets. 
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Figure ES- 1: Key Policy Ambitions 

 

Framework for Delivery 
The current CCUS competition has a tiered framework named the Cluster Sequencing process, 

which has two Tracks, each of which has two Phases. The first track, known as Track-1, aims to 

deliver the first two clusters by mid-2020s, and the second track, Track-2, is to deliver the next 

two clusters by 2030.  

As part of Track-1’s first phase (Track-1, Phase-1), the first two clusters were selected from the 

eligible five clusters. The two successful clusters were HyNet and East Coast Cluster, with the 

Scottish Cluster being the reserve.  
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Figure ES- 2: Eligible UK Industrial Clusters and Associated Storage Solutions 

 

Track-1 Phase-2 is currently underway, with BEIS assessing the 41 applications submitted by 

Emitters linked to HyNet, East Coast Cluster and the Scottish Cluster (reserve).  

The delivery of clusters is supported by five business models: the Industrial Carbon Capture (ICC) 

model, the Low-carbon Hydrogen model, the Transport and Storage (T&S) models for CCUS and 

hydrogen, and the dispatchable power agreement (DPA) model (supporting power CCUS).  

For the deployment of industrial CCUS, Track-1 projects will be supported by two of these 

business models: the Industrial Carbon Capture (ICC) and the Transport and Storage (T&S) 

business models. The ICC model will support emitters (from Phase-2), whilst the T&S model will 

support the owners of the T&S network (from Phase-1).  

The ICC business model consists of two financial packages: capital grant funding (via the CCS 

Infrastructure Fund (CIF)), and ongoing revenue support (via the Industrial Decarbonisation and 
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Hydrogen Revenue Support (IDHRS) scheme). The mechanism around payments is still under 

consultation. However, it intends to bridge the gap between market price and emissions 

abatement costs through the use of a Contracts for Difference (CfD) mechanism, based on 

carbon pricing. 

Figure ES- 3: Illustrative Example of Government Interventions to Reduce the 
Cost of CCUS 

 
Source: Department for Business, Energy & Industrial Strategy (2021) Industrial Decarbonisation Strategy, Great Britain 

The T&S model for CCUS sets out the establishment of an economic regulator to administer the 

economic licence (issued by BEIS to a T&S company), as well as setting and administering price 

controls and performance targets. Ultimately, the regulator will continue to manage price 

controls beyond the first and secondary regulatory periods, in accordance with its statutory 

duties. 

In conjunction with CCUS deployment, CCUS-enabled, electrolytic and other qualifying low-

carbon hydrogen technologies are also being developed. Key to the deployment of low-carbon 

hydrogen production capacity are the Net Zero Hydrogen Fund and Hydrogen Business Model, 

alongside CCUS policy tools to facilitate the infrastructure for CCUS-enabled hydrogen.  

The £240m Net Zero Hydrogen Fund will cover up-front expenditure (or development 

expenditure – DEVEX) for new projects. Strand 1 of the fund will support the development 

expenditure of the front-end engineering design studies. Strand 2 of the fund will support capital 

expenditure for projects not requiring a hydrogen specific business model. Strands 3 & 4 will 

support capital expenditure for projects that require a Hydrogen Business Model outside of, and 

within, Phase 2 cluster sequencing, respectively. 

The Hydrogen Business model, due to be finalised in 2022, will provide long-term revenue 

support by subsidising the difference between ‘strike’ price (the price that the hydrogen 

producer needs to achieve to cover their production cost) and ‘reference’ prices (the price which 

represents the market value of hydrogen) for upcoming low-carbon hydrogen projects. The first 

subsidy contracts are due to be awarded in early 2023, with annual electrolytic allocation rounds 

planned from 2024.   
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Key Challenges 
Despite the momentum and progress, there are still challenges facing deployment. CCUS and 

low-carbon hydrogen delivery is 6 to 12 months behind where industry would like it to be, 

largely attributable to thorough engagement led by UK Government. Consequently, none of the 

five relevant business models have yet been finalised. These are essential for financial 

investment decisions to be made on time. However, the current competition has also benefitted 

from what has been a truly collaborative effort with industry.  

More focus is required on developing the full supply chain for carbon capture and storage and 

hydrogen projects, ensuring a just transition for workers from carbon intensive industries as 

soon as possible. This must be paired with managing public perceptions of hydrogen and carbon 

capture, while distributing the benefits of new projects to their local communities. 

Another challenge that will be faced by industry is permitting, with multiple regulators involved 

leading to an inefficient process. A clear regime for permitting is needed for both developers and 

the regulators to ensure a smooth and timely process of delivery for both low-carbon 

technologies.  

For hydrogen, while agnostic to the planned capacity in the pipeline, the government could 

increase policy targets to up to 15 GW production capacity by 2030. There are also supply 

security and price volatility risks associated with the natural gas required for CCUS-enabled 

hydrogen, and the scale-up of electrolytic hydrogen may be constrained by limited grid capacity. 

However, the UK Government’s twin-track approach aims to place equal focus on CCUS-

enabled and electrolytic hydrogen technologies and use CCUS-enabled hydrogen to build a 

network to which electrolytic hydrogen and other low-carbon technologies can plug into by 

2030. 

Applicability of the UK Experience 
Whilst every country is unique, the UK has certain characteristics that lend itself to the 

deployment of low-carbon technologies. Firstly, having committed to achieving net zero by 

2050, the UK Government has committed to significantly reducing industrial emissions and has 

stated the requirement to deploy CCUS and hydrogen. Not all European countries have made 

such defined commitments. There are other characteristics, detailed below, which allow for a 

better understanding of how the UK’s position may – or may not – apply to other countries.   

Oil & Gas 
A pre-requisite for CCUS and CCUS-enabled ‘blue’ hydrogen is the availability of suitable storage 

assets. The UK has an estimated 78 Gt of CO2 storage capacity. This makes the UK’s storage 

potential the largest in Europe, followed by Norway, Denmark, Germany and the Netherlands. 
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Allied with this are the significant associated oil and gas infrastructure that has the potential to 

be re-engineered to accommodate CO2 going in the opposite direction. Similarly, the UK oil and 

gas skills base has been developed over many decades and is highly transferrable to CCUS and 

hydrogen development. 

The UK also has a range of large-scale industrial emitters that are compact and in coastal 

locations. Norway is one of the few European countries that rivals the UK in terms of offshore 

storage potential, but the volumes of CO2 emissions are lower and less concentrated. 

Political Support 
Job retention and creation bring with it political support. This has been given further impetus 

through a strong ‘levelling-up’ agenda in the UK. Whilst the concept of levelling-up is certainly 

not unique to the UK, the emphasis placed on this agenda by the current government is 

pronounced. 

The UK consists of four devolved nations, which can, to some extent, complicate political 

decision-making.  

A final consideration is the impact of Brexit. On the positive side the UK is likely to be able to be 

more agile in pursuing CCUS and CCUS-enabled ‘blue’ hydrogen. Conversely, Brexit has left 

something of a hole in the UK’s engagement with the EU. This could lead to isolation in some 

areas, given the number of areas where alignment will be needed, such as rules for storage and 

cross-border transport of CO2, how the emissions trading schemes interact and the signing of 

international agreements between countries. 

Public Acceptance 
Another pre-requisite for the successful deployment of CCUS (including CCUS-enabled ‘blue’ 

hydrogen) is likely to be public acceptance. Ideologically the UK seems more tolerant of CCUS 

and CCUS-enabled hydrogen as a decarbonisation tool, and this is well illustrated by the UK 

adopting a low-carbon hydrogen standard. In contrast, some European countries (particularly in 

South-West Europe) are more inclined to renewable powered electrolytic ‘green’ hydrogen 

development due to their renewable energy potential, while several countries in North-West 

Europe are supportive of both renewable powered electrolytic ‘green’ and CCUS-enabled ‘blue’ 

hydrogen. 

External Factors 
Like the wider industrial sector, CCUS and hydrogen deployment faces similar challenges posed 

by the current European geopolitical landscape (vis-à-vis the war in Ukraine) and effects of the 

COVID-19 pandemic. 

The UK is significantly less dependent on Russian imports of fossil fuels than other European 

countries, for whom security of supply is now a critical issue. However, the global market within 

which these commodities are traded have meant the inflationary economic impacts being seen 

are being felt more consistently.   
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Glossary of Terms & 
Abbreviations 

Abbreviation Definition 

BECCS Bioenergy with Carbon Capture and Storage 

BEIS Department for Business, Energy & Industrial Strategy 

BM Business Model 

CAPEX Capital Expenditure 

CCS Carbon Capture and Storage 

CCSA Carbon Capture & Storage Association 

CCUS Carbon Capture, Usage, and Storage 

CfD Contracts for Difference 

CIF CCS Infrastructure Fund 

DECC Department of Energy & Climate Change 

DCO Development Consent Order 

DEVEX Development Expenditure 

DPA Dispatchable Power Agreement 

ETS Emissions Trading Scheme 

FA Free Allowances 

FID Final Investment Decision  

GW Gigawatt 

HBM Hydrogen Business Model 

ICC Industrial Carbon Capture 

IDHRS Industrial Decarbonisation and Hydrogen Revenue Support 

Mt CO₂ pa Million Tonnes of CO2  equivalent per annum 

NPT Non-Pipeline Transportation 

NSTA North Sea Transition Authority 

NZHF Net Zero Hydrogen Fund 

NZIP Net Zero Innovation Portfolio 

OPEX Operational Expenditure 

RAB Regulated Asset Base 
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REA Rapid Evidence Assessment 

REEE Resource Efficiency and Energy Efficiency 

T&S Transport and Storage 

T&SCo Transport and Storage Company 

TRI T&S Regulatory Investment 

TWh Terawatt Hour 

UKRI UK Research and Innovation 

VfM Value for Money 

 

 

  



Eunomia  

x 
 

Table of Contents 
Executive  Summary ......................................................................................................................................... i 

Glossary of Terms & Abbreviations .......................................................................................................... viii 

1.0   Introduction & Objectives ..................................................................................................................... 1 

1.1 Introduction 2 

2.0   Wider Policy Context ............................................................................................................................. 3 

2.1 Net Zero Aims 4 

2.2 Industrial Decarbonisation 6 

2.2.1 Decarbonisation Pathways for Industry ............................................................................ 7 

2.2.2 Delivery of Pathways: Strategies & Funding .................................................................... 7 

3.0   UK CCUS & Hydrogen Development ................................................................................................. 9 

3.1 Carbon Capture, Usage and Storage 10 

3.1.1 First UK CCUS Competition: 2007-2011 ...................................................................... 10 

3.1.2 Second UK CCUS Competition: 2012-2015 ................................................................. 10 

3.1.3 Lessons Learned .................................................................................................................. 13 

3.1.4 Current Competition: 2021-2030/35 ............................................................................ 15 

3.1.5 Critique ................................................................................................................................. 30 

3.2 Hydrogen 34 

3.2.1 Origins ................................................................................................................................... 34 

3.2.2 Current Policy Objectives & Pathway ............................................................................ 35 

3.2.3 Support Packages................................................................................................................ 36 

3.2.4 Regulations ........................................................................................................................... 40 

3.2.5 Project Delivery & Pathway .............................................................................................. 42 

3.2.6 Critique ................................................................................................................................. 45 

4.0   Applicability of UK Experience to Other European Countries ................................................... 50 

4.1 Net Zero 51 

4.2 Oil & Gas Sector 51 

4.3 Political Support 53 

4.4 Public Acceptance 53 

4.5 External Factors 54 

5.0   Conclusions ............................................................................................................................................ 55 

Appendix ......................................................................................................................................................... 58 

A 1.0 T&S Infrastructure .............................................................................................................................. 59 

 



Eunomia  

 

 

 

 

1.0  
 
Introduction & Objectives 

 

 

 

  



Eunomia  

 

1.1 Introduction 
The UK is at the vanguard of industrial decarbonisation efforts. Total industrial emissions have 

more than halved over the past 30 years and, according to the UK Government, the UK was the 

world’s first major economy to present a net zero Industrial Decarbonisation Strategy in 2021.1 

This strategy sets out the vision of how the UK can maintain a thriving industrial sector aligned 

with a legally binding net zero target.  

Given its leading position in this field, both in terms of setting the policy / strategic direction and 

the actual projects that are being stimulated as a result, the UK is of significant interest to other 

developed countries with industrial decarbonisation ambitions.     

This report focuses on two technologies – carbon capture, usage and storage (CCUS) and 

hydrogen – given their significant potential impact on industrial decarbonisation in the UK and 

indeed globally. This includes description and analysis of policies, supporting fiscal tools, 

regulatory mechanisms and project development pathways into the future. Commentary is also 

provided on the applicability of the UK experience to other European countries. 

The research for this report was undertaken through a Rapid Evidence Assessment (REA) of key 

documents, including policy and strategy documents, grey literature, and articles. The full REA is 

provided in an accompanying document titled “REA – UK Industrial Decarbonisation v1.0”. The 

REA was supplemented by primary research via semi-structured interviews with leading industry 

experts in the field of CCUS and hydrogen.   

  

 
1 UK Government (2021) Industrial Decarbonisation Strategy. UK Government, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_
Decarbonisation_Strategy_March_2021.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
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2.1 Net Zero Aims 
As defined by the UK Government, achieving net zero means the UK’s total greenhouse gas 

(GHG) emissions would need to be equal to or less than the emissions the UK has removed from 

the environment.2 The UK first passed a net zero emissions target by 2050 into law in 2019, 

becoming the first ‘major economy’ to do so.3 This target was announced following the 

recommendation by the Climate Change Committee4 and aligns with the Intergovernmental 

Panel on Climate Change recommendation to reach net zero globally by 2050.5 It replaces the 

UK’s previous target – an 80% reduction on 1990 levels by 2050 – committed to in the Climate 

Change Act 2008.   

In April 2021, the government set in law the world’s most ambitious climate change target at the 

time: to cut emissions by 78% by 2035 compared to 1990 levels, as well as incorporating the 

UK’s share of international aviation and shipping emissions into the UK’s sixth Carbon Budget 

(2033-2037). Achieving this would bring the UK more than three-quarters of the way to net zero 

by 2050. This 2035 target is very close to the UK’s previous 80% target for 2050, demonstrating 

the significant shift in ambition and requirement for more action to decarbonise across all sectors 

of the economy.6  

In line with these targets, the UK Government has published a raft of papers, plans and 

strategies aiming to support and deliver this goal, summarised in Figure 2-1. The UK 

Government’s Ten Point Plan, published in 2020, sets out the approach for a green industrial 

revolution. Two of the ten points concern driving the growth of low-carbon hydrogen and 

investing in carbon capture, usage and storage (CCUS). It is off the back of this policy tool that 

more in-depth strategies were developed, including the Industrial Decarbonisation Strategy, the 

UK Hydrogen Strategy, and the Net Zero Strategy, as outlined in Figure 2-1.  

  

 
2 Hirst, D., Bolton, P., and Priestley, S. (2019) Net zero in the UK, Report for UK Parliament, 2019, 
https://commonslibrary.parliament.uk/research-briefings/cbp-8590/ 
3 Department for Business, Energy & Industrial Strategy and The Rt Hon Chris Skidmore MP (2019) UK becomes first 
major economy to pass net zero emissions law, https://www.gov.uk/government/news/uk-becomes-first-major-economy-
to-pass-net-zero-emissions-law 
4 The Climate Change Committee is an independent, statutory body established under the Climate Change Act 2008, 
with the purpose of advising the UK and devolved governments on emissions targets and to report to Parliament on 
progress made in reducing greenhouse gas emissions and preparing for and adapting to the impacts of climate change. 
5 IPPC (2018) Summary for Policymakers of IPCC Special Report on Global Warming of 1.5°C approved by governments, 
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-
approved-by-governments/ 
6 
 Department for Business, Energy & Industrial Strategy and Prime Minister’s Office, 10 Downing Street (2021) UK 
enshrines new target in law to slash emissions by 78% by 2035, Report for Great Britain, 2021, 
https://www.gov.uk/government/news/uk-enshrines-new-target-in-law-to-slash-emissions-by-78-by-2035 
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Figure 2-1: Net Zero Policy Timeline from 2020 until present 
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2.2 Industrial Decarbonisation 
Industry’s carbon emissions of 72 Mt CO₂ per annum (pa) represent a significant portion (16%) 

of total UK emissions,7 hence the need to address these.8 Over half of these industrial emissions 

(about 38 Mt CO2 in 2018)9 are from concentrated geographical areas of large-scale emitters, 

also known as ‘industrial clusters’. An overview of some of the largest industrial clusters, 

including emissions by sector, is shown in Figure 2-2. 

Figure 2-2: Industrial Clusters in the UK 

Source: Repowering the Black Country (accessed: 2022), UK Industrial Clusters Decarbonisation, 
https://www.zerocarbonhubs.co.uk/industrial-clusters.html 

  

 
7 Department for Business, Energy and Industrial Strategy (2020) Final UK greenhouse gas emissions from national 
statistics: 1990 to 2018: Supplementary tables, https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-
emissions-national-statistics-1990-to-2018  
8 For the purpose of this report the definition of an industrial facility is taken from the BEIS ICC business model “…a 
facility which manufactures products, treats materials and/or provides services for use in or as part of an industrial process or 
collection of industrial process(es) and falls with one or more eligible sectors…This includes (but is not limited to) oil and gas 
(such as crude oil processing, natural gas processing, natural gas processing, refining), iron and steel, cement, lime, chemicals 
(such as fertilisers and hydrogen), waste management, food and drink, non-metallic minerals, paper and pulp, and nonferrous 
metals.” 
9 Department for Business, Energy and Industrial Strategy (2020) Final UK greenhouse gas emissions from national 
statistics: 1990 to 2018: Supplementary tables, https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-
emissions-national-statistics-1990-to-2018  

https://www.zerocarbonhubs.co.uk/industrial-clusters.html
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2018
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2018
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2018
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2018
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2.2.1 Decarbonisation Pathways for Industry 
There are various routes to decarbonise industrial processes, namely: 

• Improving energy efficiency (e.g., through improved product design, better heat insulation, 
and development of process efficiencies); 

• Electrification assuming the electricity used is low or zero carbon (such as renewable 
energy); and 

• Adopting new low carbon technologies (the focus of this case study), including:  

– Carbon capture, usage and storage, which consists of a range of technologies that aim to 
capture CO2 before it is released to the atmosphere, transport it (typically via onshore 
and offshore pipelines and/or shipping), and permanently store it in depleted oil and gas 
reservoirs or saline aquifers.  

– Hydrogen utilisation, which aims to decarbonise ‘hard to electrify’ sectors with low-
carbon hydrogen as an alternative energy carrier or fuel. Most low-carbon hydrogen is 
defined as either CCUS-enabled ‘blue’, which relies on CCUS to be considered low-
carbon, or electrolytic hydrogen. More detailed definitions can be found in Section 3.2.1. 

It is widely acknowledged that all the above industrial decarbonisation pathways are required to 

reach net zero. CCUS and hydrogen technologies are particularly attractive in industries which 

are hard to decarbonise, such as cement and steel. Ultimately, without CCUS emissions from 

current industrial processes could not be reduced to levels consistent with net zero. 

The government’s ambition is to deliver 6 Mt CO2 pa of industrial CCUS by 2030 and 9 Mt CO2 

pa by 2035, as well as a low-carbon hydrogen production capacity of 10 GW and expected 

utilisation of 10 TWh per year as a fuel by 2030. 

2.2.2 Delivery of Pathways: Strategies & Funding 
To achieve these ambitions, the UK Government aims to signal to industry the role the 

government will play in supporting and enabling this transition. Central to this is the 

development of significant national infrastructure networks and innovative business models. 

The Industrial Decarbonisation Strategy is a fundamental tool.  It spans the next 30 years, 

aiming to cut all industrial emissions by two thirds by 2035 and by at least 90% by 2050. 

Targeting the industrial clusters shown in Figure 2-2 is key, as they represent almost 38 

MtCO2e.  The strategy highlights the need for CCUS and hydrogen production to achieve the 

intended net zero pathway for industry.  

Figure 2-3 illustrates one pathway option, involving extensive new national infrastructure for 

CCUS and hydrogen – beyond the confines of the industrial clusters. Another pathway would 

be to confine CCUS and hydrogen to the clusters, which would result in comparatively higher 

levels of residual emissions by 2050 (although still a significant reduction overall). 
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Figure 2-3: Industry Pathway to Net Zero via Extensive National Infrastructure 
Networks for CCUS and Hydrogen 10 

 

Source: Department for Business, Energy & Industrial Strategy(2021) Industrial Decarbonisation Strategy, Great Britain 

Multiple funding options have been deployed to support the research and development of this 

decarbonisation process and infrastructure.  

The Industrial Decarbonisation Challenge (via UK Research and Innovation, UKRI) awarded 

£171 million to nine projects across Scotland, South Wales and England (the North West, the 

Humber, and Teesside), to conduct engineering and design studies for the rollout of 

decarbonisation infrastructure (including CCUS and hydrogen).11 This challenge aims to support 

the scale up of these technologies within six of the UK’s largest industrial clusters, including 

funding feasibility studies and the development of net-zero blueprints. Also, as part of this 

challenge, the UK Industrial Decarbonisation Research and Innovation Centre (IDRIC) was also 

established, backed by £20m in UKRI funding until 2024. IDRIC funded over 40 projects in 

2021, spanning nine key challenge areas, including system planning, infrastructure, operations 

and scale up of industrial clusters, accelerating deployment of CCUS, and large-scale hydrogen 

system deployment.12 Overall, the challenge should result in pathways for low-carbon 

technologies within industrial clusters, which can then receive additional support for on-the-

ground deployment. 

In addition to research funding, other funding mechanisms exist to help with upfront capital 

costs, such as the £1 billion CCUS Infrastructure Fund (CIF). CIF aims to help cover capital 

costs for early transport and storage networks and industrial carbon capture projects13. This 

fund is part of the UK Government’s plans to deliver industrial decarbonisation through 

innovative business models for both CCUS and hydrogen. These business models are discussed 

in more depth in the next section (specifically Sections 3.1.4.5, 3.1.4.6, and 3.2.3.3).  

 
10 REEE: Resource Efficiency and Energy Efficiency; BECCS: Bioenergy with carbon capture and storage; CCUS: Carbon 
Capture, Utilisation, and Storage. 
11UKRI (17 March 2021), UKRI awards £171m in UK decarbonisation to nine projects, https://www.ukri.org/news/ukri-
awards-171m-in-uk-decarbonisation-to-nine-projects/ 
12 IDRIC, https://idric.org/ 
13 Department for Business, Energy & Industrial Strategy (2021), Design of the Carbon Capture and Storage (CCS) 
Infrastructure Fund, https://www.gov.uk/government/publications/design-of-the-carbon-capture-and-storage-ccs-
infrastructure-fund 
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3.1 Carbon Capture, Usage and 
Storage  

The UK Government has been very active in trying to foster CCUS over the last 15 years. It 

started with the aim of decarbonising the electricity sector, but has since expanded to include 

industry, driven by the need for all industries to decarbonise. This section covers the first and 

second UK CCUS competitions with associated lessons learned, before introducing the current 

competition.  

3.1.1 First UK CCUS Competition: 2007-2011 
The UK Government launched its first CCUS competition in November 2007 by the 

Department for Business, Enterprise and Regulatory Reform (BERR), the precursor to BEIS. The 

competition's goal was to reduce electricity generation emissions, specifically targeting coal 

power stations, as coal represented almost 38% of all electricity generation in 2006.14  

The proposed approach was to establish an end-to-end supply chain, with one large emitter 

supplying all of the CO2 and taking ownership of the transport and storage infrastructure 

(including all associated risks). As such, the competition was for the design, construction and 

operation of the UK’s first commercial-scale carbon capture and storage demonstration project 

at a coal-fired power station, by 2014, with government funding of up to a £1 billion capital 

grant.  

The competition was ultimately cancelled in October 2011. The government withdrew from 

negotiations with the last bidder remaining in the competition as it could not agree a deal that 

represented Value for Money (VfM)15. In addition, there was no prospect of agreeing contract 

terms that would be mutually acceptable to the bidder consortium and the government.  

The National Audit Office, which scrutinises public spending for Parliament, concluded that the 

competition was launched without sufficient planning and “took too long to get to grips with 

the significant technical, commercial and regulatory risks involved”.16  

3.1.2 Second UK CCUS Competition: 2012-201517 
In 2012, the government launched a new CCUS programme. This competition also focussed on 

decarbonising the electricity sector, though was expanded to include gas and coal power 

 
14 Department for Business, Enterprise & Regulatory Reform (2008), Digest of United Kingdom energy statistics 2007 
https://webarchive.nationalarchives.gov.uk/ukgwa/20080610183636/http:/www.berr.gov.uk/energy/statistics/public
ations/dukes/page39771.html  
15 VfM is defined by the National Audit Office as: ‘Good value for money is the optimal use of resources to achieve the 
intended outcomes. ‘Optimal’ means ‘the most desirable possible given expressed or implied restrictions or constraints’. Value 
for money is not about achieving the lowest initial price.’  
16 Department for Business, Energy & Industrial Strategy and Comptroller and Auditor General (2012) Carbon capture 
and storage: lessons from the competition for the first UK demonstration, Report for National Audit Office, March 2012, 
https://www.nao.org.uk/wp-content/uploads/2012/03/10121829.pdf 
17 Element Energy, (2021), Advanced Carbon Capture for steel industries integrated in CCUS Clusters ,https://c4u-
project.eu/wp-content/uploads/2021/08/C4U_D6.2_Report-summarising-learnings-from-the-UK_final.pdf    

https://webarchive.nationalarchives.gov.uk/ukgwa/20080610183636/http:/www.berr.gov.uk/energy/statistics/publications/dukes/page39771.html
https://webarchive.nationalarchives.gov.uk/ukgwa/20080610183636/http:/www.berr.gov.uk/energy/statistics/publications/dukes/page39771.html
https://c4u-project.eu/wp-content/uploads/2021/08/C4U_D6.2_Report-summarising-learnings-from-the-UK_final.pdf
https://c4u-project.eu/wp-content/uploads/2021/08/C4U_D6.2_Report-summarising-learnings-from-the-UK_final.pdf
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stations. It also planned to support a full CCUS supply chain (an end-to-end chain) centred 

around single emitters.  

One of the key differences for the second competition was that in addition to a £1 billion 

capital grant, there would also be ongoing revenue support through a consumer-funded 

‘Contracts for Difference’ (CfD, more on CfD schemes in Figure 3-1). The CfD would fix the 

price that generators receive for each unit of low-carbon electricity they sold. This ongoing 

revenue was expected to be worth between £2 billion and £6 billion, according to the National 

Audit Office.18   

Two power plants received £100 million in front-end engineering design (FEED) contracts 

under this competition in 2013: 

•  Shell’s scheme to retrofit CCS to an existing gas plant operated by SSE at Peterhead 
(Scotland);19 and  

• Capture Power Ltd consortium’s White Rose project in North Yorkshire (England) to build a 
new coal power plant with CCS.  

The planned projects could have each captured 1-2 Mt CO2 pa.  The competition looked set to 

move forward until funding was removed in November 2015, as part of HM Treasury’s 

spending review. In coming to this decision, HM Treasury considered: 

• the costs to consumers through CfDs would be high and regressive;  

• the competition was aiming to deliver CCUS before it was cost-efficient to do so; 

• the competition would not guarantee the further investment required to expand CCUS; and 

• there were better uses for the £1 billion capital grant. 

Inevitably this decision led to the two competition bidders cancelling their projects.    

In addition to the knowledge learned from the two FEED assessments conducted by the 

aforementioned projects, this competition also spurred the development of the UK’s (and 

Europe’s) first industrial CCUS cluster – the Teesside Collective20. The Teesside Collective was a 

cluster of leading industries – namely chemical, steel and process industries (not including 

power) – based in the North-East England. This concept of CCUS clusters is an integral basis of 

the current policy landscape and ongoing competition. 

 
18 National Audit Office (2017), Carbon capture and storage: the second competition for government support 
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-
government-support.pdf  
19 SSE’s new Peterhead Carbon Capture Power Station is now planned to be part of the Acorn Project, i.e., the Scottish 
cluster (see Current Competition for more information). 
20 Global CCS Institute (2015), The UK’s first industrial CCS cluster – Introducing the Teesside Collective 
https://www.globalccsinstitute.com/news-media/insights/the-uks-first-industrial-ccs-cluster-introducing-the-teesside-
collective/  

https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
https://www.globalccsinstitute.com/news-media/insights/the-uks-first-industrial-ccs-cluster-introducing-the-teesside-collective/
https://www.globalccsinstitute.com/news-media/insights/the-uks-first-industrial-ccs-cluster-introducing-the-teesside-collective/
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Figure 3-1: Contracts for Difference (CfD) Overview  

 

Contracts for Difference (CfD) Scheme 
What is it? The Contracts for Difference (CfD) scheme is the UK Government’s main mechanism for 

supporting low-carbon electricity generation projects. These projects often have high upfront costs and long 

lifetimes. Generators are also subject to fluctuations in electricity prices that they have limited ability to 

respond to. CfDs provide protection from volatile market prices for generators, as well as protecting 

consumers from paying increased prices by guaranteeing a set price for the electricity that the generator 

produces. This incentivises private investment.1  

How does it work? Successful generators enter into a contract with the government-owned Low-carbon 

Contracts Company (LCCC). Generators are paid a flat (indexed) rate for their electricity over a 15-year 

period. The rate is the difference between the ‘strike price’ (a price for electricity reflecting the cost of 

investing in a low-carbon technology) and the ‘reference price’ (a measure of the average UK market price 

for electricity).1 If the reference price is higher than the strike price, then the generators will pay the 

difference back to the LCCC. 

Figure 3-2: CfD pricing2 

 

What about CCUS? A CfD scheme was proposed to be used as part of the second competition, but it was 

heavily criticised by HM Treasury. Under the current competition, CfD mechanisms are proposed within the 

relevant business models, to support developers with ongoing revenue (Sections 3.1.4.4 and, for hydrogen, 

3.2.3.3). CfDs aim, as shown in Figure 3-3, to bridge the gap between the cost of delivering CCUS and the 

market price of carbon emissions. A key difference for industrial CCUS is that the CfD’s pricing would be 

based on the price of carbon, not the price of electricity. 

Figure 3-3: Relationship between Market Price and Cost of CCUS4 

 

 

Is it successful? Yes. The offshore 

wind sector expanded from two small 

turbines to over 2,000 over the past 

20 years, with more projects on the 

way. Offshore wind accounted for 

13% of the UK’s electricity generation 

in 2020.3 

Sources: (1) BEIS (Updated: 13 May 2022) , Policy Paper: 
Contracts for Difference 

https://www.gov.uk/government/publications/contracts-
for-difference/contract-for-difference, (2) UK Government 

White Paper (2011), 
https://www.emrsettlement.co.uk/about-emr/contracts-
for-difference/  (3) Tony Blair Institute for Global Change 

(2022) An Efficient Energy Transition: Lessons From the UK’s 
Offshore Wind Rollout, 

https://institute.global/policy/efficient-energy-transition-
lessons-uks-offshore-wind-rollout  (4) BEIS (2021) Industrial 

Decarbonisation Strategy 

 

https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
https://www.emrsettlement.co.uk/about-emr/contracts-for-difference/
https://www.emrsettlement.co.uk/about-emr/contracts-for-difference/
https://institute.global/policy/efficient-energy-transition-lessons-uks-offshore-wind-rollout
https://institute.global/policy/efficient-energy-transition-lessons-uks-offshore-wind-rollout
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3.1.3 Lessons Learned 
Whilst these first two competitions ultimately failed, with no projects being developed, the 

reasons behind the cancellation of the competitions did provide valuable lessons, including:21 

• the significant challenge for the market to bear financial risks associated with CO2 storage;22 

• the challenges for a consortium to develop full-chain CCUS, due to the difficulty of owners 
of assets across different stages of the chain establishing cross-chain risk-sharing 
arrangements;23 

• the insufficient provision of on-going revenue support in terms of sourcing financial support 
and establishing a robust framework to deliver it;  

• that the technological risks of constructing CCUS are well understood, meaning most 
reductions in cost will come from economies of scale, improvements in manufacturing 
techniques and reduced financing costs; and 

• that potential CCUS investors need signals that there is a long-term policy and regulatory 
certainty to reduce their required rate of return. 

The level of commercial risk and the scale of costs were clear barriers to industry that the 

government had not sufficiently mitigated. An overview of these competitions and other more 

recent funding programmes in the UK are outlined in Figure 3-4.  

 
21 National Audit Office (2017) Carbon capture and storage: the second competition for government support. Available at: 
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-
government-support.pdf   
22 The likelihood of a leak occurring once the CO2 is underground is very low, however, it is difficult for the private 
sector to accept unlimited and perpetual liability for any potential leakage into the future. 
23 Cross-chain risk sharing: The different stages of CCUS (capture, transport, storage) involve different asset owners 
which are dependent on one another. A problem with one stage is a risk to all involved. A mutually acceptable 
distribution of this risk across the chain was difficult to establish. 

https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
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Figure 3-4: History of CCUS Funding Programmes24, 25, 26, 27 

 

 

  

 
24Zapantis, A., Townsend, A., and Rassool, D. (2019) POLICY PRIORITIES TO INCENTIVISE LARGE SCALE DEPLOYMENT 
OF CCS, Report for Global CCS Institute, 2019, https://www.globalccsinstitute.com/wp-content/uploads/2020/04/TL-
Report-Policy-options-for-CCS-investment-digital.pdf 
25 Department for Business, Energy & Industrial Strategy and National Audit Office(2017) Carbon capture and storage : 
the second competition for government support,  
26 Department for Business, Energy & Industrial Strategy (2019) Form: Carbon Capture and Utilisation Demonstration 
(CCUD) innovation programme, https://www.gov.uk/government/publications/carbon-capture-and-utilisation-
demonstration-ccud-innovation-programme 
27 Department for Business, Energy & Industrial Strategy (2022) Notice: Grant funding winners: Accelerating Carbon 
Capture and Storage Technologies 3, https://www.gov.uk/government/publications/accelerating-carbon-capture-and-
storage-technologies-act-3-grant-funding-winners/grant-funding-winners-accelerating-carbon-capture-and-storage-
technologies-3 

2007-2010

•First Competition for first commercial-scale UK CCUS
•£1 billion capital funding budget. 
•£68 million spent by Government.
•Outcome: Cancelled. Insufficient early engagement of commercial 
risk; inability to agree acceptable terms; lack of support for 
operational costs. Competition value was relatively small compared 
to the investment required.

•Increased understanding of risks and costs, experience gained by 
DECC.

2012-2015

•Second Competition for first commercial-scale UK CCUS
•£1 billion capital funding budget.
•£100 million spent by Government.
•Outcome: Cancelled. Funding withdrawn by Treasury. Two 
competition bidders cancelled their projects.

•Competition considered too early to be cost efficient, and not able 
to guarantee further investment to expand CCS. Mechanism for on-
going support was consumer funded, and considered too costly and 
regressive.

2016-2021

•Further Support Mechanisms:
•2016-2017: Accelerating Carbon Capture and Storage Technologies 
(ACT) 3: BEIS committed £4.4m and the European Commission co-
funded another £2.2m, to support the UK in 5 collaborative projects 
with European partners.

•2017: Clean Growth Strategy, introducing new approach to CCUS
•2017-2019:Carbon Capture and Utilisation Demonstration 
innovation programme (up to £20m)

•2018-2021: BEIS launched a £15m Call for CCUS Innovation

£168 million 

spent in first two 

Competitions 
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3.1.4 Current Competition: 2021-2030/35   
After the second competition in 2019, the government committed to achieving net zero by 

2050 (see Section  2.1). This policy development became a major driver for the current 

competition. To achieve net zero, it was established that all sectors would need to decarbonise, 

and that CCUS was a key tool for many sectors (i.e., not just the electricity sector), as set out in 

the government’s Ten Point Plan. It was also acknowledged that for CCUS to be deployed at 

scale, industrial clusters should be utilised, thereby allowing infrastructure to be shared 

between several different emitters. 

Following the competition launch, the goals were set out in the Net Zero Strategy and 

Industrial Decarbonisation Strategy. These goals include capturing 6 Mt CO₂ pa of industrial 

emissions by 2030, and 9 Mt CO2 by 2035 (as part of the wider target of capturing 20-30 

MtCO2 of emissions per year by 2030 across the economy). It plans to utilise the industrial 

clusters (see Section 2.2) to deliver these capture targets, aiming to have at least two low-

carbon clusters by mid-2020s, at least four by 2030, and one net zero industrial cluster by 

2040.  

Industrial clusters can practically work together to share the costs and risks of transport (i.e., 

pipelines and/or shipping) and storage solutions. Clusters are a potential solution to balance the 

risks and costs of technology deployment, helping both industry and government. The concept 

of clusters was established during the second competition28, moving away from the focus on a 

large-scale single-source emitter. The timeline for cluster deployment is shown in Figure 3-5. 

Figure 3-5: Timeline of UK Objectives for Cluster Development 

 

3.1.4.1 Framework of the Competition: Cluster Sequencing Process 
The current competition has a tiered framework, named the Cluster Sequencing Process, to 

deliver the four clusters by 2030. It is split into two Tracks, each of which has two Phases.  

The first track (‘Track-1’), aims to deliver the first two clusters by mid-2020s. Its first phase 

(‘Phase-1’) aimed to select the two clusters that would develop transport and storage (T&S) 

networks first. Once selected, the second phase, Track-1, Phase-2, will then determine the 

emitters that will deploy carbon capture and supply CO2 to the T&S network.  

 
28 The UK’s and Europe’s first industrial CCUS cluster – the Teesside Collective – stemmed from the second 
competition. 
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The second track (‘Track-2’), will follow the same approach of selecting two clusters first, with a 

second phase to determine emitters. Track-2 will aim to commission these two clusters by 

2030, thus achieving four clusters in total by 2030 in line with policy targets. 

3.1.4.2 Track-1, Phase-1 (Cluster Selection) 
There are many industrial clusters in the UK (some of the larger examples are shown in Figure 

2-2). Before clusters could apply for Phase-1 support, they had to achieve the eligibility criteria. 

As published in 202129, the minimum criteria included: 

• Being able to be operational by 2030 (at the very latest), although showing visibility on the 
readiness of projects to be operational by mid-2020s was preferred for Track-1. 

• Being located in the UK, and  

• Meeting the definition of a CCUS cluster: A CCUS cluster is defined as a T&S network 
(incorporating the onshore and offshore network and offshore storage facility) and an 
associated first phase of at least two CO₂ capture projects. 

Of the applicants, five industrial clusters were determined to be eligible: DelpHYnus, East Coast 

Cluster, V-Net, HyNet North West (‘HyNet’) and the Scottish Cluster. Figure 3-6 shows where 

these five clusters are located in the UK. Emissions linked to each cluster are shown based on 

the area’s reported industrial emissions in 2018.30 For Humberside, there are three potential 

CCUS clusters, so the associated emissions have been scaled based on the current number and 

type of emitters reportedly linked to each cluster. However, for all mapped clusters, it cannot 

be known at this stage which emitters will link to each cluster in the future. Similarly, the 

emissions shown do not necessarily reflect the clusters’ total capture capacity in the future. The 

developed of new proposed infrastructure (e.g.,  waste incinerators) and the deployment of 

CCUS-enabled ‘blue’ hydrogen projects, and their associated captured emissions, would 

increase the level of capture of a cluster. For example, V-Net aims to capture 11 Mt CO₂ pa by 

2030 (>12 Mt CO₂ pa by 2034), which includes a currently proposed incinerator and a CCUS-

enabled ‘blue’ hydrogen project. Figure 3-6 also shows licensed storage sites, two of which – 

the Acorn and Endurance sites – were inherited from the second competition (see Appendix A 

1.0 for more on these sites). 

 
29 Business, Energy and Industrial Strategy, (May 2021) Cluster Sequencing for Carbon Capture Usage and Storage 
Deployment: Phase-1: Background and guidance for submissions 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/986007/ccus-cluster-
sequencing-phase-1-guidance-for-submissions.pdf    
30 Emissions source: NAEI 2018 data, as quoted in: UK Government (2021) Industrial Decarbonisation Strategy. UK 
Government, p. 119, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial
_Decarbonisation_Strategy_March_2021.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/986007/ccus-cluster-sequencing-phase-1-guidance-for-submissions.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/986007/ccus-cluster-sequencing-phase-1-guidance-for-submissions.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
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Figure 3-6: Eligible UK Industrial Clusters and Associated Storage Solutions31 

   

 
31 Emissions source: NAEI 2018 data, as quoted in: UK Government (2021) Industrial Decarbonisation Strategy. UK 
Government,p. 119, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial
_Decarbonisation_Strategy_March_2021.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonisation_Strategy_March_2021.pdf
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Out of the five eligible Track-1 clusters, two were successful: HyNet (Figure 3-7) and the East 

Coast Cluster (Figure 3-8). They were evaluated based on: 

• Deliverability (30% weighting in the evaluation), which covers capacity and capability,  

• Emissions reduction potential (25%), including CO2 volumes to 2030, future abatement 
potential beyond 2030, and CO2 intensity – e.g., emissions during construction and 
operation,  

• Economic benefits (20%), contributing to the economy and the ‘levelling up’ agenda – see 
Section 4.3),  

• Cost (15%), and  

• Learning and innovation (10%), including the creation and sharing of knowledge from early 
deployment.  

If they are determined to represent value for money (VfM) for the consumer and the taxpayer, 

then subject to final ministerial decisions, they will receive further government support (see 

Section 3.1.4.4).  

Figure 3-7: Map of HyNet Cluster32 

  

 
32 Clery, D., and Gough, C. (2022) Cluster Mapping Report: Hynet Northwest (NW industrial cluster), 2022, 
https://idric.org/wp-content/uploads/Cluster-Mapping-Report_NW-Cluster-2.pdf 
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The East Coast Cluster spans two regions, consisting of two groups of emitters: Net Zero 

Teesside and Zero Carbon Humber. It also includes a third party, the Northern Endurance 

Partnership, which would provide the transport and storage (T&S) solution for the emitters.  

Figure 3-8: Map of East Coast Cluster33 

 

The Scottish Cluster has been named as a reserve cluster. This means the Scottish Cluster will 

be engaged with as part of Phase-2 as a back-up in case a Track-1 Cluster’s engagement is 

discontinued. The reserve aims to provide the government with increased flexibility. Projects 

planning to connect to the reserve cluster can apply in Phase-2, but there is no guarantee the 

Scottish Cluster will be sequenced. 

This means V-Net and DelpHYnus are now out of the running for Track-1 (though still eligible 

to apply for Track-2). Neptune Energy, an oil and gas company, is still progressing with 

DelpHYnus, and has reported interest in the pending Track-2 cluster process; however, they 

are still waiting on the outcome from the North Sea Transition Authority (NSTA) of their licence 

application.34 V-Net are partnered with emitters, including Humber Zero35 , to form one cluster. 

Humber Zero is still very active, with a project looking to remove up to 8 Mt CO2 pa by 2030 

set to begin construction in 2023, and supply chain engagement for it is currently underway.36  

3.1.4.3 Track-1, Phase-2 (Emitter Selection) 
Track-1, Phase-2 selection is ongoing as of July 2022. This stage is to select individual 

facilities/projects across different capture applications to connect to a Track-1 cluster’s T&S 

 
33 East Coast Cluster (2022) ECC Overview, https://eastcoastcluster.co.uk/ 
34 Neptune Energy (2022) Annual Report 2021, https://www.neptuneenergy.com/sites/neptuneenergy-
corp/files/investor/reports-and-presentation/2022/neptune-energy-annual-report-2021.pdf  
35 Humber Zero consists of VPI Immingham (CHP plant) and Phillips 66 Humber Refinery. Other associated emitters 
include Prax Lindsey oil refinery and EP UK Investments (South Humber Bank’s existing Power Station and proposed 
waste incinerator).  
36 Humber Zero (accessed: Jun 2022), Humber Zero News, https://www.humberzero.co.uk/news-media/  

https://www.neptuneenergy.com/sites/neptuneenergy-corp/files/investor/reports-and-presentation/2022/neptune-energy-annual-report-2021.pdf
https://www.neptuneenergy.com/sites/neptuneenergy-corp/files/investor/reports-and-presentation/2022/neptune-energy-annual-report-2021.pdf
https://www.humberzero.co.uk/news-media/
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options (i.e., emitters linked to HyNet, the East Coast Cluster, and potentially to the reserve 

Scottish Cluster).37 

Applications by emitter project have been submitted to the Department for Business, Energy & 

Industrial Strategy (BEIS). Phase-2 was open to power, industrial carbon capture (ICC) and 

hydrogen production projects. In March 2022, the following 41 projects were announced as 

having met the eligibility criteria, of which the ICC grouping had the largest share (25), as 

shown in Table 3-1.  

In August 2022, this selection was further reduced to a shortlist of 20 projects across HyNet 

and the East Coast Cluster to be progressed to a due diligence stage, including 13 ICC projects. 

Projects that fulfil the due diligence assessment will be invited to enter the negotiated phase 

with BEIS and, following negotiations, the winners will be the first to receive targeted 

government funding support. The UK Government does not guarantee that all successful 

projects that enter negotiations will receive funding. 

Table 3-1: Distribution of Eligible Projects Across Clusters38 

 East Coast 
Cluster 

HyNet 
Scottish Cluster 

(reserve) 
Total 

Power CCUS 6 1 1 8 

ICC Waste* 8 4 - 12 

 Refinery 2 1 - 3 

 Fertiliser  1 1 - 2 

 Other* 4 2 2 8 

 Sub-total 15 8 2 25 

Hydrogen 4 2 2 8 

Total 25 11 5 41 

*Waste includes incinerators (energy-from-waste plants) and waste-to-fuel projects. Other includes manufacturing, 
cement, and more. 

 

3.1.4.4 Policy Support Packages 

 
37 The Scottish Cluster will be engaged with as part of Phase 2 as a back-up, in case a Track-1 Cluster’s engagement is 
discontinued. The reserve aims to provide the government with increased flexibility. Projects planning to connect to the 
reserve cluster can apply in Phase-2, but there is no guarantee the Scottish Cluster will be sequenced. 
38 Department for Business, energy, and Industrial Strategy (22 March 2022), Cluster sequencing Phase-2: eligible projects 
(power CCUS, hydrogen and ICC), https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-
projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc  

https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc
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To achieve ambitious timescales, and building on the knowledge gained from the first two 

competitions, BEIS has developed a range of support packages and business models to help 

deploy CCUS via clusters and their associated emitters. Much like the first two competitions, 

this competition has capital support of £1 billion. However, learning from previous 

competitions, there is more support for on-going revenue and research. 

A lesson learnt from earlier competitions was that CCUS deployment risks were not well 

understood and scale-up beyond the competition was not guaranteed. By providing research 

funding (examples shown in left column of Table 3-2) into system planning, infrastructure, 

scaling up and processes of CCUS and other low-carbon technologies, the UK Government 

aims to better understand and help guarantee wider deployment.  

For ongoing revenue, the first competition did not provide support (which was criticised) and so 

the second competition planned a CfD scheme (which was also criticised, for being too costly 

and regressive). The UK Government, now understanding that a robust framework and long-

term regulatory certainty is needed, is developing a new market (using new business models) 

that will eventually be self-sustaining. It plans to use CfD style schemes, improving on the cost 

effectiveness from the second competition and aiming to avoid too large a burden on the 

consumer. The UK Government has defined multiple business models to help achieve this. 

Thus, government funding to support deployment covers research, co-funding of capital 

expenditure, and on-going revenue support. Some of this support will be delivered as part of a 

defined business model, as shown in Table 3-2. This includes funding into research and 

innovation across low-carbon technologies and their implementation, for which CCUS is within 

scope alongside hydrogen and other decarbonisation pathways (see Section 2.2.2). Alongside 

research, there is targeted funding for deployment – supporting both capital and ongoing costs.  

Table 3-2: CCUS Funding Mechanisms 

Funding Outside of Sequencing  Track-1 Funding Mechanisms 

Research and Innovation* Co-funding Capital 
On-going Revenue 

Support 

• Establishment of the Industrial 
Decarbonisation Research and 
Innovation Centre:39 £20m until 2024 

• Industrial Energy Transformation Fund 
(£315m) 

• Energy Innovation Programme (£1bn) 

• Industrial Strategy Challenge Fund via 
UKRI (£171m) 

• CCS Infrastructure 
Fund (CIF): £1bn 

 

• Industrial 
Decarbonisation and 
Hydrogen Revenue 
Support (IDHRS) 
scheme 

* These are examples of funds for which CCUS is one of multiple eligible low-carbon technologies, 
such as hydrogen. They may also cover policy, systems and scale up research. 
 

 
39 A research and innovation centre, aiming to be a national focal point for UK industrial decarbonisation research and 
innovation 

Delivered as part of the Industrial 

Carbon Capture Business Model 
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3.1.4.5 Development of Business Models 
Under current market conditions, CCUS deployment costs are higher than what the current 

carbon price can support, and hydrogen is not cost competitive with other industrial fuels. With 

businesses unable to pass on costs of investment in these technologies, respective business 

models hope to resolve issues around investment through long-term revenue support.40 CCUS 

and hydrogen deployment also consists of multiple stages in the supply chain, requiring the 

business models to work in harmony.  

The different business models are currently under different stages of consultation with BEIS, 

with the intention to replicate the success – and often the structure – of the CfDs model used 

to deploy low-carbon power generation. With the aim of finalisation in 2022, these business 

models are as follows: 

1. Industrial Carbon Capture (ICC); 

2. T&S for CCUS; 

3. Low-carbon Hydrogen; 

4. Transport and Storage (T&S) for hydrogen; and 

5. Dispatchable power agreement (DPA), the business model for Power CCUS. 

An overview of how these models sit together to achieve the wider (and eventually self-

sustaining) business model is shown in Figure 3-9. The pink arrows of revenue support from 

taxpayers through (government-owned) counterparties to the users (i.e., the emitters). This is 

planned to be done via a CfD-style mechanism, using a carbon-based reference price as 

opposed to using the price of electricity for the ICC model. This will protect successful 

recipients from fluctuations in carbon prices, though will require all emitters to pay for their 

carbon emissions in some form. The users in turn pay T&S fees to the company operating the 

T&S network. The government supports some of the capital costs, through various funds 

detailed in yellow. It will also offer a government support package (GSP) to help manage risks, 

as well as ensuring ongoing support through a new economic regulatory regime (ERR, detailed 

in Figure 3-13). 

Details of the business models’ set-up and their payment mechanisms are described for 

hydrogen in Section 3.2.3 and for industrial CCUS in the following sub-sections. The DPA 

model is not covered as part of this case study.  

 
40 Department for Business, Energy & Industrial Strategy(2021) Net Zero Strategy: Build Back Greener, Great Britain: HM 
Government 
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Figure 3-9: Overview of Payment Flows 

Key: HMG: Her Majesty’s Government; T&SCo: Transport and storage company; ERR: Economic Regulatory Regime: LCCC: the 

Low-carbon Contract Company Ltd; GSP: Government Support Package. 

3.1.4.6 Industrial Carbon Capture Business Model41 
The ICC business model sets out how the government aims to unlock private investment and 

help industrial emitters deploy carbon capture technologies, supporting efficient 

decarbonisation and driving technological innovation. The business model consists of two 

financial support packages: 

• Capital Grant funding, via the CCS Infrastructure Fund (CIF) for initial projects; and 

• Ongoing revenue support, via the Industrial Decarbonisation and Hydrogen Revenue 
Support (IDHRS) scheme. 

The most recent update to the business model was published in April 2022, following updates 

in December 2020, May 2021, October 2021, and November 2021. Two other supporting 

documents have also been published: indicative Grant Funding Agreement Heads of Terms42 

and a draft front-end agreement. Further stakeholder consultations are underway, the most 

recent closing on 10th June 2022. 

The first allocation process for ICC business model support is now underway for Track-1, Phase-

2 emitters. The window for Phase-2 submissions closed on 21 January 2022. (Projects looking 

to only use, and not store, captured carbon are not eligible.) The winners will be invited to 

participate in the due diligence and negotiations stage, where shortlisted projects will engage 

with BEIS on technical and commercial issues, after which the projects may ultimately be 

awarded a funding contract. 

The ICC model aims to reduce costs of carbon capture deployment across multiple industrial 

sectors, so that as carbon prices increase, a sustainable and ultimately subsidy-free 

decarbonised market is created. The two funding packages will be awarded to industrial 

emitters via an ICC Contract. The ICC contract will consist of two parts: generic terms and 

 
41 Department for Business, Energy & Industrial Strategy (2022) Carbon Capture, Usage and Storage: Industrial Carbon 
Capture business model summary and consultation 
42 Department for Business, Energy & Industrial Strategy (2021) Industrial carbon capture: heads of terms - October 2021 
update, 2021, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1023456/icc-
indicative-heads-terms-october-2021-annex-b.pdf 
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conditions (except for waste carbon capture projects, which will have different generic terms 

and conditions), and the ICC Agreement (which contains any project-specific or negotiated 

items). It is expected that a specific counterparty for these contracts will be set up, subject to 

various administrative and legislative provisions being successfully completed. The Low-carbon 

Contract Company is expected to be the counterparty, as it is a private limited company that 

already exists and currently manages CfDs with low-carbon electricity generators under the 

CfD scheme (see Figure 3-1).43 

The ICC Contract will be comprised of a 10-year contractual payment term with the option for 

a one-year extension, up to a total of 5 additional years. 

Capital Grants 

Phase-2 emitters can apply for capital grants that will co-fund up to 50% of the total capital 

costs, through the CIF worth £1 billion. All capital grant funding is set to be subject to 

affordability, VfM and subsidy control considerations, as defined and assessed by BEIS. The 

grants are intended to only fill a funding gap, after industry has exhausted efforts to raise as 

much private sector capital as possible. 

Payments 

The ICC business model will make payments for all CO₂ captured and stored in the T&S 

network, whether it derives from biogenic or fossil fuels. Under this business model, most 

payments will be made between the ICC Contract Counterparty and the Emitter. The exception 

is that T&S fees will be paid to the T&S Company that owns and operates that infrastructure 

(more on this below and under the T&S business model). The direction of operational payments 

between the Counterparty and the Emitter depends on the strike price (as explained in Figure 

3-1, in relation to CfD schemes), as it is the difference (per tonne of CO₂ captured) between the 

strike price and the reference price. The capital payment rate and strike price for operational 

payments for the ICC contract will be negotiated to reflect expected costs of carbon capture, 

though there will be a base reference price set prior to negotiations. Figure 3-10 shows the ICC 

contract payment components over contract term years.  

 
43Low-carbon Contracts Company:  https://www.lowcarboncontracts.uk/about-us  

https://www.lowcarboncontracts.uk/about-us
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Figure 3-10: ICC Contract Payment Components over Contract Term Years 

Source: BEIS (April 2022), Industrial Carbon Capture business model summary and consultation 

Capital payments (CAPEX, shown in yellow in  Figure 3-10) will begin with the start of 

operations up to either when CAPEX has been repaid (subject to an annual CAPEX payment 

limit) or the end of year 10 (i.e., 10 years of operation), whichever occurs sooner. The payment 

is a fixed £ amount per tonne of CO₂ captured. 

Operational payments (OPEX, shown in green in Figure 3-10) are based on a strike price, which 

will apply for the duration of the ICC contract. This payment is a difference payment (per tonne 

of CO₂ captured) made between the strike price and the reference price. OPEX payments will 

be asymmetric: If the strike price is higher than the base reference price, the ICC Contract 

Counterparty pays the Emitter the difference, and vice versa. (See Figure 3-1 for more on CfD 

mechanisms.) The strike price may be changed with sufficient evidence, though subject to a 

materiality threshold and maximum change cap (both of which will be set in advance of any 

negotiations). An annual CO2 output capacity limit – equal to the highest annual amount of CO2 

the Emitter expects to capture over the first 15 years of operations – will cap the total OPEX 

payment in a given ‘OPEX payment year’.   

There will be one reference price trajectory for all ICC projects – the base reference price 

(shown as the dotted line in Figure 3-10). It will be published prior to contract negotiations and 

apply for the first 10 years of the Contract Payment Term for initial ICC projects. The starting 

point will reflect the market carbon price under UK carbon pricing policy (UK Emissions Trading 

Scheme, UK ETS), and the trajectory will be based on historical growth. 

As part of the UK ETS, industrial emitters will receive free allowances (FA) allocations, likely 

based on emission efficiency benchmarks and depending on the sectoral risk of carbon leakage. 

BEIS is still considering how to treat FAs, and the interaction between the ICC contract and the 

UK ETS. For initial contracts only, Emitters will likely forfeit FAs but receive price assurance for 
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them: compensation will be the value of the reference price for that year, i.e., a £ per tonne 

forfeited FA basis (shown in light blue in Figure 3-10).  

T&S fees will be funded via the ICC business model for the duration of the ICC Contract. The 

T&S user fee is regulated under the T&S business model. 

3.1.4.7 Carbon Capture, Usage and Storage Transport and Storage 
Business Model44 

Alongside the ICC model, from which emitters can benefit, there is a separate model to help the 

development of T&S solutions for CO2 once captured. This business model thus relates to the 

winners of Track-1 Phase-1, however, being sequenced onto Track-1 does not guarantee the 

support outlined here will be awarded. 

The CCUS T&S business model, also referred to as the ‘T&S Regulatory Investment (TRI) 

model’, was updated in December 2020, May 2021, and January 2022. It covers how T&S 

assets will be delivered, managed, and paid for, including the regulatory model and other 

support arrangements.  

The TRI model identifies a need of about £15 billion in private investment to deploy the early 

phases of the CCUS T&S assets, which would need raising by the end of the Sixth Carbon 

Budget period (i.e., 2037) .45 As such, a key objective of the TRI is to attract investment into the 

T&S networks.  

Other key objectives of the TRI model are to enable low-cost decarbonisation across multiple 

sectors whilst developing a long-term market for carbon capture. The TRI model plans to 

achieve this through the use of T&S companies (‘T&SCo’), which would be responsible for the 

development, construction, financing, operation, maintenance, expansion, and decommissioning 

of the T&S network.  

The T&S networks will consist of the main onshore pipeline, an offshore pipeline and a storage 

site, depicted in Figure 3-11. The inclusion of non-pipeline transportation (‘NPT’) is still under 

discussion. 

 
44 Department for Business, Energy & Industrial Strategy (2022) Carbon Capture, Usage and Storage An update on the 
business model for Transport and Storage, Report for Great Britain, January 2022, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-
transport-storage-business-model-jan-2022.pdf 
45 The Sixth Carbon Budget, produced by the Climate Change Committee (an independent, statutory body), provides 
ministers with advice on the volume of GHG the UK can emit during 2033-2037. 
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Figure 3-11: Components of T&S Network 

 
Source: BEIS (Jan 2022), CCUS: An update on the business model for Transport and Storage 

 

As such, the T&SCo would own the onshore and offshore transport network, which is 

considered to be the most appropriate model of ownership – instead of different companies 

owning different parts of the network. This model is considered to likely ease the allocation of 

support to T&S network users (e.g., via ICC contracts), by reducing cross-chain risk, delivery 

lead times and commercial complexity. The need to manage these risks and complexities were 

key learnings from earlier competitions. 

The T&SCo also needs to have the necessary permits and approvals for operation and use of 

storage sites. It would be responsible for ensuring the T&S network was monitored and 

functioning safely, within the defined parameters for health, safety, and efficiency.  

The TRI model sets out how the T&SCo will be supported to achieve all its responsibilities by 

using a regulated asset base (RAB) model,46 the general structure of which is depicted in Figure 

3-12. The infrastructure manager would be the T&SCo, the state is BEIS and the users are the 

emitters.   

 
46 The RAB model assesses the value of the T&S assets used, and the Regulator (i.e., an independent agency that will act 
as the economic regulator) will aim to maintain that capital value for the T&SCo via a negotiated investment plan. 
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Figure 3-12: Example of Regulatory Asset Base structure 

Source: International Transport Forum, OECD (2016), The Regulatory Asset Base and Project Finance Models, 
https://www.itf-oecd.org/sites/default/files/dp_2016-01_makovsek_and_veryard.pdf 

 

The TRI model evolves over time to meet needs and deliver the RAB model, in line with the 

development of the projects and the T&S network. This evolution is described in Figure 3-13, 

which details the process of the economic regulatory regime (ERR)47. It is a 5-stage process that 

starts with BEIS and the T&SCo reaching an agreement on all key conditions that will form the 

‘economic licence’, and then introduces an independent economic regulator (‘the Regulator’) to 

work both with BEIS and the T&SCo to administer the economic licence, as well as set price 

controls for the allowed capital expenditure, the allowed operating expenditure, and the 

allowed rate of return. The T&SCo can then charge a user fee at the regulated rate of return.  

  

 
47 “An Economic Regulatory Regime (ERR) that provides sufficient flexibility to allow for future CO₂ market expansion 
(potentially including non-pipeline transported CO₂) whilst ensuring affordability and VfM for the users.”, as defined in the 
CCUS T&S business model update (May 2021). 

https://www.itf-oecd.org/sites/default/files/dp_2016-01_makovsek_and_veryard.pdf
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Figure 3-13: TRI Business Model: the Evolution of ERR  

 

  

Development 
Period

•The prospective T&SCo will agree with BEIS all conditions for the initial phase of 
development, such as reaching an initial settlement on costs, returns and risk 
allocation

Final 
Investment 

Decision (FID)

•Upon FID, T&SCo will be granted an economic licence which reflects the initial 
settlement between T&SCo and BEIS. T&SCo will also enter into the government 
Support Package (GSP), comprising of multiple compensation packages (including 
revenue and capital support).

First 
Regulatory 

Period

•This is the period from economic licence award (upon FID) until a specified period 
following completion of construction of Track-1, Phase-1 clusters. Here, the 
Regulator is responsible for administering the economic licence granted at FID.

Second 
Regulatory 

Period

•The Regulator will set and administer price control(s) for this specified period (e.g., 5 
years from expiry of first regulatory period). As part of this, the Regulator will set 
the allowed capital expenditure, operating expenditure, and the rate of return, as 
well as performance targets and associated incentives.

Enduring 
regime

•The Regulator sets and administers price controls on an enduring basis in 
accordance with its statutory duties
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3.1.5 Critique 
The UK Government has set ambitious targets (Figure 3-5) and supported these targets 

through various strategies (Figure 2-1). BEIS has also built on the considerable learnings from 

the previous two CCUS competitions. However, there are still challenges facing the delivery of 

full-scale deployment.  

3.1.5.1 Timelines and Engagement 
Industry has been broadly very positive in its assessment of how BEIS has approached the 

CCUS policy development process in the latest iteration, particularly with regard to the 

substantial opportunity industry has had to shape this. The Carbon Capture and Storage 

Advisory Group – made up of the major private sector players at the leading industrial clusters, 

oil and gas majors, BEIS, HM Treasury and Scottish Government – was established in 2019 and 

laid the foundation for the business models that are now reaching a mature phase. BEIS 

essentially determined the architecture for the policy development, with the detail being 

discussed and advanced cooperatively with industry. In this regard the current competition has 

benefitted from what has been a truly collaborative effort.   

The opportunity for dialogue with BEIS continues to this day. For example, in late 2021 BEIS 

established an ICC Waste Sector Expert Group to discuss potential amendments to the generic 

ICC contract to ensure better suitability for the waste management sector. This group was very 

well represented by industry and met online four times between November 2021 and April 

2022 (with further consultation planned), with BEIS facilitating and presenting their latest 

policy thinking, whilst gratefully receiving comments and feedback from industry participants.   

BEIS has also sought to work collaboratively across the department, seeking out knowledge and 

experience from areas such as offshore wind (in particular CfDs), as well as with other 

government departments – notably HM Treasury, Department for Environment, Farming and 

Rural Affairs, Department for Transport, Department for Levelling Up, Housing and 

Communities. That said, industry is very much aware of how central HM Treasury is to the 

successful deployment of CCUS, as was abundantly clear from the first two CCUS 

competitions, and this is perhaps where the principal challenge lies.  

One of the downsides of this highly inclusive approach is the effect it has on pace of delivery, 

something persistently cited by industry as an issue. There is a sense that BEIS might be in 

danger of pursuing perfection at the expense of getting started sooner rather than later. It is 

imperative that the business models are finalised, so as not to slow down the build-out rate of 

Track-1 clusters. Industry has indicated that the CCUS pathway is approximately 6 months 

behind where it ought to be at the time of writing. This has prompted doubts from industry as 

to whether the timeline depicted in Figure 3-5 can be met. 

Linked to this point is the issue of the competition process itself. The nature of such a process 

pits industry against each other with the hope of delivering a competitive outcome, with VfM 

the focus of the government. A potential criticism of this approach of sweating money out of 

projects is that in pursuit of this singular definition of VfM, the bigger picture of getting projects 

moving is overlooked.  
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This point is illustrated by the fact that 41 projects have been deemed eligible by government 

(Table 3-1), with only around a third of these likely to be ultimately successful. Those who are 

disappointed will have committed considerable time and resources into developing their bids, 

just as BEIS will require significant time and resources to manage the competition process and 

thoroughly assess each and every bid. Whilst a competitive element is to be expected for 

government funding, one way BEIS might have saved time and effort would have been to set 

the bar for eligibility higher. This would have had the effect of weeding out some of the weaker 

projects earlier in the process.48 It is of course easy to say this in retrospect. 

It is important now that the launch of the next cluster selection process (Track-2, Phase-1) 

commences imminently (in 2022). The potential for slippage and uncertainty around timescales 

have been depicted by the Carbon Capture & Storage Association (CCSA) as shown in Figure 

3-14. For example, the finalisation of the TRI model (supporting the T&S network) is shown to 

occur somewhere between the middle and end of 2022. The financial investment decision (FID) 

for Track-1, Phase 2 (i.e., following the awarding of ICC contracts to emitters linked to HyNet 

and East Coast Cluster) could span anywhere from early 2023 to the end of 2024 – leaving 

industry waiting potentially years after being selected for the Phase-2 process for confirmation 

of award. These types of time lapses may put undue pressure on industry in the late 2020s and 

early 2030s to deliver on targets. It may also negatively impact private investment levels and 

opportunities. It is considered important by industry to capitalise on current momentum, and 

not let timescales slip any further.   

Figure 3-14: Example of Uncertainty of Timelines for Track-1 and Track-2 

Note: This is the CCSA’s estimation if certain urgent actions are taken.  Source: CCSA (2022), CCUS Delivery Plan 2035, 
https://www.ccsassociation.org/resources/  

 
48 By way of example the East Coast Cluster had 35 associated emitters initially apply, reduced to only 25 by way of the 
eligibility criteria.  

https://www.ccsassociation.org/resources/
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3.1.5.2 Permitting & Regulators  
There are multiple regulators involved in the process of developing the network code: Onshore 

environmental regulators such as the Environment Agency (England) and the Scottish 

Environmental Protection Agency, offshore regulators (such as the North Sea Transition 

Authority), and other relevant regulators (such as Ofgem). As one would expect each of the 

eight principal regulators has distinct cultural norms and ways of doing things. So, whilst they 

are trying to work towards a similar over-arching objective – a fully functional network code – 

inevitably having so many distinct regulators means there is substantial room for 

miscommunication and misunderstanding between them. A more holistic and integrated 

approach to regulation could be very helpful. A clear regime for permitting should be outlined 

and communicated to both developers and the regulators to ensure a smooth and timely 

process.49 

It is expected that BEIS and the economic regulator will be responsible for the coordination of 

the development of a network code by the first T&SCos.50 If left unchecked, the lack of a 

coherent process could present a barrier to development, costing industry, the various public 

regulators, and BEIS in both time and money.  

It is BEIS’s position, as stated in their TRI business model update, that a level of consistency 

between the technical specification and network codes across clusters may be beneficial. 

Consistency could promote growth (e.g., by increasing choice of networks for dispersed sites) 

and potentially remove barriers to integrate onshore CO₂ transport networks over time. 

However, BEIS also recognises that having a uniform CO₂ specification could reduce 

opportunities for clusters to compete on cost. 51 

3.1.5.3 Developing and Sustaining the Market 
There are many elements to creating a self-sufficient market, including developing skillsets 

needed for deployment and maintenance, fortifying the supply chain to reduce cross-chain risk, 

and creating competition, via sufficient carbon pricing, to ensure government subsidies are not 

needed and to drive private innovation. 

Skills:52 Investment and training are needed to ensure sufficient levels of additional jobs and 

skillsets are developed to deliver the technology. There is some skills mapping work from 

industry organisations, but this needs to be fleshed out more to protect the supply chain. A 

bottleneck in labour would cause delays and potentially hinder robust deployment.  

Storage Capacity:52There needs to be sufficient and accessible storage capacity. Whilst the UK 

is surrounded by such capacity, there is a ~10 year lead time for new storage site development. 

 
49 Carbon Capture Storage Association (2022) Resources: CCUS Delivery Plan 2035, 
https://www.ccsassociation.org/resources/ 
50BEIS (2022),  Carbon Capture, Usage and Storage An update on the business model for Transport and Storage, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-
transport-storage-business-model-jan-2022.pdf  
51BEIS (2022),  Carbon Capture, Usage and Storage An update on the business model for Transport and Storage, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-
transport-storage-business-model-jan-2022.pdf  
52 Carbon Capture Storage Association (2022) Resources: CCUS Delivery Plan 2035, 
https://www.ccsassociation.org/resources/ 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-transport-storage-business-model-jan-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-transport-storage-business-model-jan-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-transport-storage-business-model-jan-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1045066/ccus-transport-storage-business-model-jan-2022.pdf
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Therefore, it is important that the leasing of new sites start imminently, keeping in mind the 

potential requirement to develop multiple stores near each other. As such, coordination is 

needed between BEIS, the Crown Estate, the Crown Estate Scotland, and industry.   

Investment: The investment community are very interested in CCUS; government backing via 

revenue support is explicitly attractive to investors and the macro performance risks are with 

government initially. Final investment decisions will only be possible, however, once the 

numbers within the business model equations are fixed, something that will be addressed at the 

negotiated phase of the competition.   

Procurement: Another way the government might seek to pump prime the CCUS market is by 

using pull factors as well as push (carbon taxation). This could involve meaningful engagement 

in the procurement of low-carbon products. For example, future major government 

infrastructure projects could commit to using a percentage of cement and steel from low-

carbon sources. The UK Government has signalled potential support for this by jointly leading 

the Industrial Deep Decarbonisation Initiative (IDDI)53, which aims to stimulate demand for low-

carbon industrial materials, including steel and cement, in part through public procurement.  

3.1.5.4 Management of Public Opinion52 

A communication strategy is needed to ensure the court of public opinion is in favour of this 

technological development. The strategy should support communication on a national, cluster 

and project level. Historically, the British public has not always been in favour of introducing 

geological technologies, so it is paramount that the government and industry work together to 

lead the narrative, clearly show the benefits, and take public concerns into consideration. This is 

discussed further in Section 4.4. 

 

  

 
53 IDDI is a United Nations Industrial Development Organisation initiative to decarbonise heavy industry, announced at 
the COP26 climate conference. It is co-led by the UK and India. 
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3.2 Hydrogen 
Alongside carbon capture, low-carbon hydrogen has gained significant interest as a means to 

decarbonise industrial sectors in the past five years. This section outlines how this new energy 

vector intends to be deployed in the UK thanks to a range of policy objectives and funding 

opportunities. 

3.2.1 Origins 
Hydrogen as an energy vector is not a new concept. It has historically been blended into the UK 

energy system as ‘Town Gas’ up until 1988. This contained 50% hydrogen by volume, and was 

used in homes, industry and street lighting. Its production from coal and oil peaked in 1969, 

after which natural gas became preferred thanks to the discovery of North Sea reserves in the 

1960s.54 Today, around 3 GW of hydrogen is generated (27 TWh per year) in the UK either 

from refineries or as a by-product from chemical industries, and is often downgraded to fuel 

gas for process combustion.55  

With the Climate Change Act 2008 setting a target for all energy to be carbon free by 2050, 

and subsequent carbon budgets setting further emissions targets,56 hydrogen has since gained 

significant renewed interest. A 2018 study by the Climate Change Committee defined how 

low-carbon hydrogen can be instrumental to delivering these targets by decarbonising hard to 

electrify industrial sectors. The two main types of low-carbon hydrogen considered and defined 

by the UK Government are: 57 

• CCUS-Enabled Hydrogen: produced by splitting natural gas through steam methane 
reforming or auto thermal reforming, with the by-product CO2 captured and stored. Often 
referred to as ‘blue’ hydrogen in the UK. 

• Electrolytic hydrogen: relies on electricity to split water by electrolysis, producing only 
oxygen as a by-product. Most of the planned electrolytic projects in the UK are ‘green’ 
hydrogen projects, which is defined in the UK as relying on renewable electricity58 as its 
power source. 

The key feature of these types of hydrogen production is the UK’s unique approach to defining 

low-carbon hydrogen as adhering to its ‘low-carbon hydrogen standard’ (see Section 3.2.4.1). 

Therefore, a variety of low-carbon electricity sources, such as nuclear, may be used to produce 

electrolytic hydrogen, so long as hydrogen production meets the standard. A summary of 

various UK hydrogen production routes and their associated ‘colours’ is outlined in Figure 3-15. 

It is, however, important to note that this UK terminology differs to EU terminology, which 

defines blue hydrogen as ‘low-carbon’, and green hydrogen as ‘renewable’. 

 
54 Energy Research Partnership (2016) Potential Role of Hydrogen in the UK Energy System, October 2016, 
https://erpuk.org/wp-content/uploads/2017/01/ERP-hydrogen-report-oct-2016.pdf 
55 Chestney, N. (2021) UK government sets out strategy for a hydrogen economy, August 2021, 
https://www.reuters.com/world/uk/uk-government-launches-strategy-low-carbon-hydrogen-production-2021-08-16/ 
56 GOV.UK (2008) Collection: Climate Change Act, https://www.legislation.gov.uk/ukpga/2008/27/contents 
57 Committee on Climate Change (2018) Hydrogen in a low-carbon economy, November 2018, 
https://www.theccc.org.uk/wp-content/uploads/2018/11/Hydrogen-in-a-low-carbon-economy.pdf 
58 Renewable electricity is electricity derived from natural sources that are replenished at a higher rate than they are 
consumed. Common examples defined by Ofgem are wind, solar, geothermal, wave, tidal, hydropower, biomass, landfill 
gas, sewage treatment plant gas and biogases. Nuclear does not qualify as a renewable electricity source in the UK. 
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Figure 3-15: Examples of Various Hydrogen Production Types59 

 

Given the industry-wide interest in low-carbon hydrogen, the Hydrogen Advisory Council was 

formed in 2019 to inform the development of hydrogen as a “strategic decarbonised energy 

carrier” for the UK. Upon calls from industry, BEIS announced government policy objectives for 

the sector with the launch of the UK Hydrogen Strategy in August 2021 for industrial hydrogen 

generation and use.60 The targets were subsequently expanded upon following the series of 

energy crises in 2021 and 2022, with the announcement of a British Energy Security Strategy in 

April 2022.61 

3.2.2 Current Policy Objectives & Pathway 
The UK Hydrogen Strategy suggested the need for 7-20 GW of production capacity by 2035, 

with 10 GW required if heat in buildings was electrified (i.e., heat pumps) or 17 GW if hydrogen 

was required as well (i.e., hydrogen boilers).   

As a result of the various industrial strategies published between 2020 and 2022, the key 

hydrogen sector targets defined are:  

 
59 Petrofac (2022) The difference between green hydrogen and blue hydrogen. Accessible at: 
https://www.petrofac.com/media/stories-and-opinion/the-difference-between-green-hydrogen-and-blue-hydrogen/  
60 Department for Business, Energy & Industrial Strategy (2021) UK Hydrogen Strategy, Great Britain 
61 Department for Business, Energy and Industrial Strategy and Prime Minister’s Office, 10 Downing Street(2022) 
British Energy Security Strategy, Great Britain: HM Government 

https://www.petrofac.com/media/stories-and-opinion/the-difference-between-green-hydrogen-and-blue-hydrogen/
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3.2.3 Support Packages 
To ensure the delivery of the UK Government ambitions, concurrent support packages have 

also been announced, as summarised in Table 3-3. These include a portfolio of funds aimed at 

research and innovation of hydrogen related projects, totalling some £524 million (though it 

should be acknowledged that not all is hydrogen specific, such as the Net Zero Innovation 

Portfolio outlined in Section 3.2.3.1). However, key to the deployment of low-carbon hydrogen 

production capacity are the Net Zero Hydrogen Fund and Hydrogen Business Model outlined 

in Table 3-3.  

The £240m Net Zero Hydrogen Fund will cover up-front expenditure (or development 

expenditure – DEVEX) for new low-carbon hydrogen projects, including both CCUS-enabled 

‘blue’ and electrolytic hydrogen. Applications opened in April 2022 for the first funding window 

of £90m for Strands 1 and 2 of the fund, while Strands 3 and 4 are set to open by July 2022 

and in 2023, respectively.62 In addition, the business model will provide on-going revenue 

support as specified in Section 3.2.3.3, with £140 million provided by the Industrial 

Decarbonisation and Hydrogen Revenue Support Scheme to establish the scheme.63 

 
62 Department for Business, Energy & Industrial Strategy (2022) Designing the Net Zero Hydrogen Fund, Report for Great 
Britain, April 2022, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1067275/nzhf-
consultation-government-response.pdf 
63 Department for Business, Energy & Industrial Strategy(2021) Net Zero Strategy: Build Back Greener, Great Britain: HM 
Government 
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Table 3-3: Hydrogen Funding Mechanisms 

Funding Outside of Sequencing   Capital Funding Mechanisms 

Research and Innovation Up-front Expenditure 
On-going Revenue 

Support 

Net Zero Innovation Portfolio (£1bn): 

• Longer Duration Energy Storage 
Demonstration Project (2021) - 
£68 million 

• Industrial Hydrogen Accelerator 
Programme (Open 2022) - £26 
million 

• Low-carbon Hydrogen Supply 2 
Competition (2021) - £60 million 

• Industrial Fuel Switching 
Competition (2021) - £55 million 

Industrial Energy Transformation 

Fund (£315m) 

Net Zero Hydrogen Fund 

(£240m): 

• Strand 1 – Development 
Expenditure support for front 
end engineering design studies 

• Strand 2 – Capital Expenditure 
for projects not requiring a 
hydrogen specific business 
model 

• Strands 3 & 4 – Capital 
Expenditure for projects that 
require a Hydrogen Business 
Model outside of, and within, 
Phase 2 cluster sequencing, 
respectively 

• Industrial 
Decarbonisation and 
Hydrogen Revenue 
Support (IDHRS) 
scheme (£140m) 

3.2.3.1 Net Zero Innovation Portfolio64 
The Net Zero Innovation Portfolio (NZIP) is the overarching name given for a £1 billion 

collection of project funds aimed at decarbonising the costs of innovating and enabling new 

low-carbon technologies, one of which is hydrogen. As one of the ten priority areas, hydrogen 

for decarbonisation has been allocated a portion of the funding packages outlined in Figure 

3-16. 

Aside from the main hydrogen supply chain, the NZIP also targets other sectors for hydrogen 

decarbonisation. These include hydrogen being eligible for a £10 million Green Distilleries 

Fund, designed to develop low-carbon fuel use in distilleries, and a £40 million Red Diesel 

Replacement Competition to develop low-carbon alternatives to red diesel in construction, 

mining and quarrying.65 

 
64 Department for Business, Energy & Industrial Strategy (2021) Collection: Net Zero Innovation Portfolio, 
https://www.gov.uk/government/collections/net-zero-innovation-portfolio 
65 Department for Business, Energy & Industrial Strategy(2021) UK Hydrogen Strategy, Great Britain 

Used to fund the 

Hydrogen Business 

Model 
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Figure 3-16: Hydrogen Funding in the Net Zero Innovation Portfolio

 

3.2.3.2 Other Revenue Support 
Additional revenue support includes the £315 million Industrial Energy Transformation Fund.66 

Announced in 2018 with funding available until 2025, this aims to help high energy use 

businesses decrease their energy bills by investing in energy efficiency and low-carbon 

technologies.  

A new UK infrastructure bank with £12 billion initial capital was also launched in June 2021. Its 

function is to provide developmental support to new low-carbon technologies, including 

hydrogen.  

3.2.3.3 Business Models & Hydrogen Revenue Support  
As part of the UK Government policy objectives mentioned in Section 3.2.2, the business 

models for low-carbon hydrogen are due to be finalised in 2022.67 The business models are 

essential to incentivise the production and use of low-carbon hydrogen at scale by providing 

long-term revenue support. 

The Hydrogen Business Model (HBM) underwent a stakeholder consultation on the preferred 

option in 2021.68 A further April 2022 consultation also explored a proposed approach to 

 
66 Department for Business, Energy & Industrial Strategy (2019) Collection: Industrial Energy Transformation Fund, 
https://www.gov.uk/government/collections/industrial-energy-transformation-fund 
67 Department for Business, Energy & Industrial Strategy and Prime Minister’s Office, 10 Downing Street (2020) The 
Ten Point Plan for a Green Industrial Revolution, Great Britain: HM Government 
68 Department for Business, Energy & Industrial Strategy (2022) Design of a business model for low-carbon hydrogen, 
Report for Great Britain, April 2022, https://www.gov.uk/government/consultations/design-of-a-business-model-for-
low-carbon-hydrogen 

Net Zero Innovation Portfolio - £1 billion
Longer Duration Energy 
Storage Demonstration 

Project (2021) -
£68 million

Industrial Hydrogen 
Accelerator Programme 

(Open 2022) -
£26 million

Low Carbon Hydrogen 
Supply 2 Competition 

(2021) -
£60 million

Industrial Fuel 
Switching Competition 

(2021) -
£55 million

This project will accelerate the commercialisation and 
innovation of longer duration energy storage projects 
(converting excess electricity to hydrogen for storage).

Launched in April 2022, this aims to fund projects that can 
demonstrate industrial fuel switching to hydrogen from 

production to end-use. 

Competition to provide funding to develop low carbon 
hydrogen solutions. Stream 1 developed feasibility studies 

for projects with technology readiness levels between 4 and 
6.  Stream 2 is aimed at supporting market-ready projects 

with technology readiness levels of 6 and 7

The two phases of the competition will fund pre-
commercial projects and further developed enabling 

solutions for industrial fuel switching. One of the three 
possible fuels for swtiching to is hydrogen
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funding electrolytic hydrogen projects through joint allocation of the Hydrogen Business 

Models and Net Zero Hydrogen Fund.69  

As a result, the business model will be available to applications from any UK new build 

hydrogen projects which meet the low-carbon hydrogen standard (Section 3.2.4.1). However, 

to ensure dissimilar projects are not competing for the same funding, CCUS-enabled ‘blue’ 

hydrogen HBM contracts will be allocated via Phase 2 of the cluster sequencing process, while 

electrolytic hydrogen projects will undergo a separate allocation process.  

The government has a ‘minded to’ position of running joint allocation rounds for electrolytic 

hydrogen in 2022, where projects can apply for OPEX from the HBM alongside co-funding 

from the NZHF to supply 20% of the project’s required CAPEX. Contracts are set to be 

awarded to successful projects in Q1 of 2023.70 These initial HBM contracts will be subsidised 

by up to £100 million from the Industrial Decarbonisation and Hydrogen Revenue Support 

(IDHRS) scheme for a total electrolytic generation capacity of 250 MW. Support will continue 

through 2024 with annual electrolytic allocation rounds. 

Under Phase 2 of the cluster sequencing process, CCUS-enabled projects have been able to 

apply for their own HBM funding (applications closed in January 2022). Following the 

announcement of Phase 2 shortlisted projects, qualifying CCUS-enabled ‘blue’ hydrogen 

projects will also be able to apply for their own co-funding from the NZHF (Strand 4). HBM 

contracts are set to be awarded for CCUS-enabled ‘blue’ hydrogen projects in 2023, specified 

for new build hydrogen projects. Existing hydrogen producers seeking to retrofit CCUS 

technology would only be eligible for financial support from the ICC business model.71 

By 2025, the government aims to move to using more price-competitive allocation processes, 

such as an auction, which they are currently designing. The IDHRS subsidy is currently funded 

through general taxation, with a view to introduce a levy on household energy bills to phase out 

the IDHRS funding envelope by 2025.  

Regarding specifics of the business model, the government aims to replicate the success of the 

CfD type model which previously worked well in helped realise offshore wind deployment, as 

well as a variety of other projects. Government responses to consultation72 has confirmed their 

intention to proceed with: 

• A contractual, producer-focused model for a wide range of hydrogen production pathways; 

• A ‘variable premium price support’ model, subsidising the difference between ‘strike’ price 
(the price that the hydrogen producer needs to achieve to cover their production cost) and 
‘reference’ prices (the price which represents the market value of hydrogen) (Figure 3-17); 

 
69 Department for Business, Energy & Industrial Strategy (2022) Hydrogen Business Model and Net Zero Hydrogen Fund: 
market engagement on electrolytic allocation, Report for Great Britain, April 2022, 
https://www.gov.uk/government/consultations/hydrogen-business-model-and-net-zero-hydrogen-fund-market-
engagement-on-electrolytic-allocation 
70 Department for Business, Energy & Industrial Strategy(2021) Net Zero Strategy: Build Back Greener, Great Britain: HM 
Government 
71 Baker, G., Wood, G., and O’Donnell, D. (2021) UK Hydrogen Strategy – Key Points To Note, September 2021 
72 Department for Business, Energy & Industrial Strategy (2022) Design of a business model for low-carbon hydrogen, 
Report for Great Britain, April 2022, https://www.gov.uk/government/consultations/design-of-a-business-model-for-
low-carbon-hydrogen 
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Figure 3-17: Hydrogen Business Model Price Support Structure73 

 

• Using the sales prices achieved by producers on the market to set the reference price, with 
a floor price set at the natural gas sales price; 

• To mitigate the risk of a producer being unable to sell enough volumes of hydrogen to cover 
their costs, flexible volume support will be provided by the business model. This will pay a 
higher level of price support if hydrogen offtake (demand) falls, with the additional support 
tapering off once offtake volumes increase again. 

• Small scale transport and storage costs to be supported where necessary; and 

• Use general taxation to fund the model if operational before 2025’s levy model is in force. 

Since the incoming HBM will only cover small scale transport and storage costs where 

necessary, the government has also specified that a separate hydrogen Transport & Storage 

(T&S) business model will be put in place by 2025. Once in place, the model will help fund the 

development of the necessary large infrastructure projects to grow the hydrogen economy.74 

However, the model is being implemented relatively late due to an incorrect assumption by the 

government that transport and storage networks would be similar to those for oil and gas, and 

a recent realisation that Ofgem do not consider hydrogen transport and storage networks to be 

within their remit.  

3.2.4 Regulations 
Alongside the support packages, improved regulation is required to support hydrogen 

production and use and ensure its safety.  

3.2.4.1 UK Low-carbon Hydrogen Standard75 
With policy in place, the Hydrogen Strategy committed to developing a low-carbon hydrogen 

standard. The need for this regulation was seen as particularly critical by industry to ensure 

emissions from low-carbon hydrogen production are tightly controlled. 

 
73 CMS Law-Now (2022) Hydrogen Business Models: details of the Low-carbon Hydrogen Agreement begin taking shape 
74 Department for Business, Energy and Prime Minister’s Office, 10 Downing Street(2022) British Energy Security 
Strategy, Great Britain: HM Government 
75 Department for Business, Energy & Industrial Strategy (2022) The UK Low-carbon Hydrogen Standard - Government 
Response to Consultation, Report for Great Britain, April 2022, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1076448/uk-low-
carbon-hydrogen-standard-government-response.pdf 
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Following consultation with industry, the government’s response was published in April 2022 

on the proposed UK Low-carbon Hydrogen Standard. A draft guidance document was also 

published defining the minimum requirements for hydrogen production to be considered ‘low-

carbon’. A range of production pathways are permitted under the standard, underpinned by the 

government’s technological neutrality towards production methods. 

To subsequently qualify for funding from the Net Zero Hydrogen Fund and/or Hydrogen 

Business Model, potential projects must meet the Standard’s requirements, which include an 

emissions threshold set at 20 gCO2e per MJ (lower heating value) of hydrogen produced. This 

includes accounting for all emissions at the point of production, excluding Global Warming 

Potential (GWP) emissions or embodied emissions. Further consultation is expected on which 

chain of custody method will be employed to factor in embodied emissions into future 

iterations of the standard. 

Figure 3-18 demonstrates the variety of technologies which could qualify for the standard 

according to BEIS modelling, and each technology type will be listed in the standard alongside a 

relevant LCA (life cycle assessment) methodology to calculate GHG emissions. The 

technologies will also have to demonstrate technical requirements for low-carbon electricity 

input are met, such as averaging the use of differing grid imported and low-carbon generated 

electricity inputs. However, the UK Government has decided to not adopt an additionality 

requirement for low-carbon electrolytic hydrogen. Additionality would require the deployment 

of further renewable electricity proportional to the increased demand from electrolysis 

projects. Despite this not being a hard requirement, projects will still be scored on the 

additionality of their electricity source when applying for government funding (either from the 

business model or net zero hydrogen fund). 

Figure 3-18: Modelled Emissions Intensity of UK Production Pathways in 2030 

Source: Department for Business, Energy & Industrial Strategy (2022) The UK Low-carbon Hydrogen Standard - 
Government Response to Consultation, Report for Great Britain, April 2022, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1076448/uk-low-
carbon-hydrogen-standard-government-response.pdf 
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After an HBM or NZHF contract is signed, the project will only have to continue to meet the 

standards set out at the point of signing, rather than any future amends to the standard. The 

government intends to continually review the standard (to be applied to post-amendment 

projects) and develop it into a certification scheme by 2025 to also support international trade. 

3.2.4.2 Further Regulatory Framework 
Aside from the Low-carbon Hydrogen Standard, little regulation exists specifically for 

hydrogen. This results in projects having to navigate legislation more widely applicable to gases 

and gas networks, namely those in the Gas Act 1986.76 

Despite this, the UK Government expects the regulatory framework to grow alongside the 

scale-up of hydrogen projects, stating their intention to “identify, prioritise and address” 

regulatory barriers.77 Projects such as HyLaw, which identifies legal barriers to hydrogen 

deployment, are already underway. These are complemented by the creation of a Hydrogen 

Regulators Forum, which formalises the engagement with sector-wide stakeholders.78 

The UK Hydrogen Strategy also outlines the role of regulation in supporting hydrogen sector 

growth. It first outlines the government’s aims to continue working with industry and regulators 

to address barriers faced by first-of-a-kind hydrogen projects in the early 2020s. This includes 

deciding whether hydrogen projects would need a Development Consent Order (DCO) given 

the system’s numerous advantages and disadvantages (explored further in Section 3.2.6.3).79 

Further discussion is also expected on how the future role of hydrogen in the UK’s energy 

system will change wider regulation, such as the Gas Act. However, aside from the initial 

regulatory changes, the strategy specifies that long-term arrangements “will likely not be in 

place until the late 2020s”.  

3.2.5 Project Delivery & Pathway 
Given the policy targets, the UK Government outlined the plan for delivery in April 2022’s 

Hydrogen Investor Road Map. This provides details on the pathway out until 2030 and beyond, 

with key milestones summarised in Figure 3-19. In addition, current progress of the cluster 

sequencing process can be found in Section 3.1.4. 

 
76CMS (2021) HYDROGEN LAW AND REGULATION IN THE UNITED KINGDOM, November 2021, 
https://cms.law/en/int/expert-guides/cms-expert-guide-to-hydrogen/united-
kingdom#:~:text=Pursuant%20to%20the%20Gas%20Safety,allow%20for%20this%20higher%20blend 
77 Energy & Industrial Strategy Department for Business (2021) UK Hydrogen Strategy, Great Britain 
78 Pinsent Masons (2021) UK hydrogen strategy: scaling up regulatory framework needed 
79 Pinsent Masons (2021) UK hydrogen strategy: scaling up regulatory framework needed 
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Figure 3-19: Hydrogen Investor Road Map and Delivery Plan80

 

 

 

3.2.5.1 Project Delivery and Planning 
There are a variety of low-carbon hydrogen projects underway both within and outside of the 

clusters selected for Track 1, Phase 1 of cluster sequencing mentioned in Section 3.1.4.2. Those 

that have successfully secured public funding and that will contribute to the 2030 10 GW 

production target are outlined in greater detail in this section. 

There are two and four respective hydrogen projects in development that are eligible to 

connect onto a Track-1 (HyNet and East Coast) or Scottish reserve cluster as part of the Phase-

2 cluster sequencing process (Table 3-4).81 These projects use ‘blue’ hydrogen terminology to 

signify a CCUS-enabled project, and ‘green’ for an electrolytic project using renewable 

electricity. 

 
80 Department for Business, Energy & Industrial Strategy (2022) Hydrogen investor roadmap: leading the way to net zero, 
Report for Great Britain, April 2022, https://www.gov.uk/government/publications/hydrogen-investor-roadmap-
leading-the-way-to-net-zero 
81 Department for Business, Energy & Industrial Strategy (2022) Notice: 
Cluster sequencing Phase-2: eligible projects (power CCUS, hydrogen and ICC) , 
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-
and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc  

2021

•Low Carbon Hydrogen Supply 2 competition launch
•Publication of UK Hydrogen Strategy
•Publication of Net Zero Strategy
•Launch of Phase-2 Cluster Sequencing Process

2022

•Net Zero Hydrogen Fund (Strands 1 & 2)
•Low Carbon Hydrogen Standard
•Sector Development Action Plan
•Launch of 1st Electrolytic Allocation Round (HBM and NZHF 
Strand 3)

•Phase 2 of Industrial Energy Transformation Fund
•Business Model design complete

2023-2025

•2023
•Second wave of NZHF (strands 1 & 2)
•Launch of 2nd electrolytic allocation round
•First hydrogen business model contracts awarded

•2024
•Design of Transport and Storage Business Models complete

2025 – 2 GW Hydrogen production in construction or operational 

2030 – up to 10 GW Hydrogen production 

 

Industrial 

Decarbonisation 

& Hydrogen 

Revenue Support 

(IDHRS) Scheme  

£240m Net Zero 

Hydrogen Fund 

(NZHF) 



Eunomia  

 

 

Table 3-4: Hydrogen Projects Eligible for Track 1 Phase 2 Cluster Sequencing 

Cluster Project Name Production 

Targets by 2030 

East Coast Cluster H2NorthEast 1 GW 

 Uniper Humber Hub Blue Project 720 MW 

 bpH2Teesside 1 GW 

 Hydrogen to Humber (H2H) Saltend 1.8 GW 

HyNet Project Cavendish 1.5 GW 

 HyNet Hydrogen Production Project 3.8 GW 

Scottish Cluster Acorn Hydrogen 1-2 GW 

 Fife Hydrogen Hub 1-2 GW 

 

HyNet plans to realise its first two phases of ‘blue’ hydrogen capacity to deliver over 1 GW of 

CCUS-enabled ‘blue’ hydrogen by 2026. This will be expanded to 3.8 GW by 2030 via its phase 

3 and 4 plants.82 Meanwhile, the East Coast Cluster aims to deliver up to 5 GW of CCUS-

enabled ‘blue’ and 2 GW of electrolytic ‘green’ (using renewable electricity) hydrogen by 2030 

through its Humberside projects, and up to 3 GW of CCUS-enabled ‘blue’ hydrogen in Teesside. 

83 These targets include the Track 1 Phase 2 eligible projects defined in Table 3-4. In addition to 

the targets, the ‘Gigastack’ project aims to deploy 5.3 GW of electrolytic hydrogen using 

electricity from offshore wind by 2030 in the Humber region within the East Coast cluster.84 

Additional planned projects outside the Track 1 clusters are outlined in Table 3-5. 

Table 3-5: Other UK Hydrogen Projects Scheduled up to 203085 

Cluster Project Name Location Production Targets by 2030 

‘Blue’ CCUS-Enabled Hydrogen Projects 

South Wales 

Industrial Cluster 

Zero Carbon South 

Wales 

South Wales 200 MW 

Other locations HyPER Cranfield 

University 

1.5 MWth 

‘Green’ Electrolytic Hydrogen Projects, using Renewable Electricity 

 
82 Johnson Matthey, Progressive Energy, and Essar (2021) HyNet Low-carbon Hydrogen Plant, November 2021, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1056041/Phase_
2_Report_-_Progressive_Energy_-_HyNet_Low_Carbon_Hydrogen__3_.pdf 
83 Hydrogen Taskforce (2021) Building a Hydrogen Society in the UK, 2021, https://sgn.co.uk/sites/default/files/media-
entities/documents/2021-08/Hydrogen%20Taskforce_UK%20Hydrogen%20Analysis_2021_02_05%20.pdf 
84 Department for Business, Energy & Industrial Strategy(2020) Energy White Paper: Powering our net zero future, Great 
Britain: HM Government 
85 Hydrogen Taskforce (2021) Building a Hydrogen Society in the UK, 2021, https://sgn.co.uk/sites/default/files/media-
entities/documents/2021-08/Hydrogen%20Taskforce_UK%20Hydrogen%20Analysis_2021_02_05%20.pdf 
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Cluster Project Name Location Production Targets by 2030 

Other locations Dolphyn Aberdeen 100 MW 

 Additional Green 

Hydrogen delivered 

by ITM Power 

N/A 1 GW 

3.2.5.2 Export Potential 
While primarily focusing on national production and usage of hydrogen, the Hydrogen Strategy 

also makes mention of the future export potential from the UK’s hydrogen supply chain.86 The 

UK Government broadly aims to work with other countries wanting to transition similarly well-

established oil and gas sectors using low-carbon hydrogen, and jointly learn based on 

experiences while seeking investment and export opportunities.  

The government estimates that around a quarter of jobs in the hydrogen sector and a third of 

economic opportunities could be driven by hydrogen and supply chain exports in 2030. This is 

supported by the UK’s current high export market share (5% of relevant global markets) of 

alternative fuel production technologies, the competitive advantage of which the government 

aims to promote and utilise. In addition, the UK’s export credit agency, UK Export Finance, has 

earmarked £2 billion to explore and seize opportunities to finance a broad variety of overseas 

clean growth projects, which can include CCUS-enabled or electrolytic hydrogen. This will 

support projects in the clean growth sector internationally, while simultaneously creating 

export opportunities for the UK. 

3.2.6 Critique 
Whilst the UK Government has ambitious policy targets and a roadmap for delivery, many of 

the challenges facing the CCUS sector mentioned in Section 3.1.5 are also applicable to the 

development of hydrogen. This section further discusses industry perspectives on key issues 

specific to hydrogen deployment, and how these might be overcome by government 

intervention. 

3.2.6.1 Delivering Projects to 2030 and Beyond 
A key challenge for policy will be undoing historic market failures of industrial sustainability, 

where low-cost, high carbon technologies have been minimally penalised. Incoming legislation 

therefore hopes to encourage innovation in rapid decarbonisation of the sector, while creating 

a more level playing field for emerging technologies.87 

A common frustration amongst industry is the pace of policy delivery, which is hindering 

project progress. Stakeholders agreed that hydrogen policy is 6 to 12 months behind where it 

should be, and there are delays from HM Treasury in ringfencing funding for hydrogen. For 

example, the Hydrogen Business Model is being finalised relatively close to the first 2025 

 
86 Department for Business, Energy & Industrial Strategy(2021) UK Hydrogen Strategy, Great Britain 
87Quarton, C.J., and Samsatli, S. (2021) How to incentivise hydrogen energy technologies for net zero: Whole-system 
value chain optimisation of policy scenarios, Sustainable Production and Consumption, Vol.27, pp.1215–1238 
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target of 1 GW production capacity. There also remains a lack of certainty provided by the 

hydrogen business model to investors which have caused early hydrogen projects to launch 

their first phases before commercial frameworks have been established, thereby introducing 

significant risk.88 

One of the business models pertaining to hydrogen transport & storage, is also experiencing 

significant delays, as outlined in Section 3.2.3.3. 89 This has impacted cluster stakeholders, who 

have mentioned that they need financial investment decisions to be made on their hydrogen 

distribution networks by 2023, with the 2025 implementation of the T&S business model being 

well past the point of a financial investment decision needing to be made.  

On the other hand, stakeholders have credited BEIS with markedly improved engagement with 

industry thanks to an increase in resourcing on their part. This has included leading online 

consortia to bring together many industry voices, as well as regular engagement with clusters 

mentioned in Section 3.1.5.1. However, while BEIS appears to be striving for a high-quality 

business model, stakeholders feel that the regular communication can be slow and delay the 

models further. In addition, since policy has reportedly been better enabling CCUS 

infrastructure than hydrogen, delays are foreseen in clusters that want to place their hydrogen 

and CCUS projects online at the same time. Therefore, the view from industry is that a balance 

needs to be found between delivering a representative hydrogen business model with as little 

delay as possible. 

Policy is also trailing behind industry ambition. Planned production capacity still exceeds the 

government target, despite its uplift to 10 GW by 2030. For example, the East Coast Cluster 

alone has the potential to deliver 7 GW of capacity by 2030.90 This is supported by modelling 

undertaken by Hydrogen UK, who’s central estimate amounted to 14 GW available production 

capacity by 2030 (Figure 3-20).91 While policy acknowledges a 15 GW pipeline of hydrogen 

production projects, the view from industry is that more ambitious targets would maximise the 

capacity that could be unlocked. Nonetheless, stakeholders expect good growth in the 

hydrogen sector from 2025 thanks to the clustering of projects. 

 
88 Johnson Matthey, Progressive Energy, and Essar (2021) HyNet Low-carbon Hydrogen Plant, November 2021, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1056041/Phase_
2_Report_-_Progressive_Energy_-_HyNet_Low_Carbon_Hydrogen__3_.pdf 
89 O’Donnell, D., Baker, G., and Wood, G. (2021) SUSTAINABLE HYDROGEN: GREEN AND BLUE AND THE EU/UK POLICY 
OVERVIEW, 2021 
90 Northern Gas Networks, Cadent, and National Grid (2021) East Coast Hydrogen Feasibility Report, Report for Great 
Britain, 2021, https://www.nationalgrid.com/gas-transmission/document/138181/download 
91 Hydrogen UK (2021) Hydrogen in the UK: Moving from Strategy to Delivery, November 2021, https://hydrogen-
uk.org/wp-content/uploads/2021/11/Hydrogen-UK_From-Strategy-to-Delivery-Report_2021_11_26.pdf 
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Figure 3-20: Hydrogen Production Capacities in 2030 from CCUS-Enabled 
‘Blue’ and Renewables Sourced Electrolytic ‘Green’ Hydrogen Projects 

 

3.2.6.2 Supporting Various Hydrogen Production Methods 
The recent energy crisis has placed particular focus on the UK’s reliance on natural gas. Despite 

targets supporting electrolytic hydrogen production, government strategy also places heavy 

emphasis on CCUS-enabled ‘blue’ hydrogen. This has raised concerns across industry, including 

the risks of price volatility and the supply security of natural gas, and the dependency on CCUS 

development to decarbonise CCUS-enabled ‘blue’ hydrogen production.92 This dependency on 

CCUS also highlights the need for all five business models discussed in Section 3.1 to work 

simultaneously. The Climate Change Committee also outlines the need for different hydrogen 

production routes to 2035.93  However, it is widely accepted that CCUS-enabled ‘blue’ 

hydrogen will be necessary to assist the growth of hydrogen infrastructure in the early years, 

which electrolytic hydrogen can use once it matures. By also keeping neutrality on CCUS-

enabled and electrolytic hydrogen (both can count towards the same target, provided at least 

50% of production is from electrolytic hydrogen), the government aims to minimise the risk of 

having to import CCUS-enabled ‘blue’ hydrogen in future to meet generation targets. 

Growth in the electrolytic hydrogen sector also comes with its own set of challenges. Increased 

power grid capacity and flexibility will be required to guarantee the electricity supply required, 

while stakeholders have reported the process of applying for a grid connection to be time 

consuming. As specified in Section 3.2.4.1, there will not be an additionality requirement for 

upcoming low-carbon hydrogen projects using renewable electricity. While such a requirement 

would ensure demand for renewable electricity from the grid is not diminished, BEIS have 

argued that an additionality requirement could constrain the deployment of projects and will 

still score projects on the additionality of their electricity source when applying for funding.94 

Wind-powered electricity has also been reported to be highly vulnerable to market fluctuations, 

with recent high demand resulting in a retail price of 3 to 4 times its production costs. This in 

turn increases the cost of ‘green’ electrolytic hydrogen production. Although delayed in 

reviewing their power network business plans, Ofgem is working with industry to tackle these 

 
92 The Royal Society of Edinburgh (2022) Hydrogen Action Plan: A response to the Scottish Government, Report for 
Scotland, 2022, https://rse.org.uk/wp-content/uploads/2022/04/RSE-AP-Scottish-Government-Draft-Hydrogen-
Action-Plan-2022.pdf 
93Gabbatiss, J. (2021) In-depth Q&A: How will the UK’s hydrogen strategy help achieve net-zero?, August 2021, 
https://www.carbonbrief.org/in-depth-qa-how-will-the-uks-hydrogen-strategy-help-achieve-net-zero/ 
94 Department for Business, Energy & Industrial Strategy (2022) The UK Low-carbon Hydrogen Standard - Government 
Response to Consultation, Report for Great Britain, April 2022, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1076448/uk-low-
carbon-hydrogen-standard-government-response.pdf 
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issues. New models such as a regulated RAB (where spending is governed by 7-year spending 

plans) are being considered, and the incoming business models aim to cover the cost difference 

between the production and retail costs of electrolytic hydrogen.  

3.2.6.3 Improving Regulation 
While the low-carbon hydrogen standard sets compliance limits for production, hydrogen in 

distribution networks is still regulated under the Gas Act 1986.  The resulting regulatory 

uncertainty has delayed project progress, and there have been calls for Ofgem to broaden 

regulation to support hydrogen infrastructure development.95  

In addition, a key issue remains with planning permissions.  As mentioned in Section 3.2.4.2, 

this is focused on the development consent order (DCO) regime. The regime has historically 

given high success rates to projects thanks to set timescales and land acquisition powers. On 

the other hand, the regime’s 50 MW threshold for power generation projects creates a ‘dead 

zone’, whereby large-scale projects avoid the regime due to unviable economics.96 Additionally, 

the application process via the DCO regime can be time-consuming and subject to delays. 

However, DCO processes have seen positive results for recent hydrogen projects. These have 

allowed industry to “fast-track” project planning permission timescales down to 6 months, 

improving their delivery targets. 

3.2.6.4 Supporting the Wider System 
Although the investment strategy for hydrogen production is being clearly outlined, greater 

focus is required on linking hydrogen supply and usage with storage and infrastructure. This 

requires early investment to ensure system-wide success of hydrogen. However, no 

mechanisms currently exist for gas networks to be able to invest in hydrogen infrastructure, 

and the hydrogen T&S business models are experiencing significant delays as outlined in 

Section 3.2.3.3.97  

Secondly, more attention is needed on supply chain development. As new projects are 

commissioned and developed, key components such as burners, boiler and compressors will 

experience an increase in demand. The entire supply chain should therefore be built to reduce 

bottlenecks up to 2030, especially with the significant increase in projects expected after 

2025.98  

3.2.6.5 Ensuring a Just Transition 
While policy mentions future job prospects, explored further in Section 4.0, workers in carbon 

intensive industries require new opportunities as soon as possible. This should be 

 
95 Hydrogen UK (2021) Hydrogen in the UK: Moving from Strategy to Delivery, November 2021, https://hydrogen-
uk.org/wp-content/uploads/2021/11/Hydrogen-UK_From-Strategy-to-Delivery-Report_2021_11_26.pdf 
96 Pinsent Masons (2021) UK hydrogen strategy: scaling up regulatory framework needed 
97 Hydrogen UK (2021) Hydrogen in the UK: Moving from Strategy to Delivery, November 2021, https://hydrogen-
uk.org/wp-content/uploads/2021/11/Hydrogen-UK_From-Strategy-to-Delivery-Report_2021_11_26.pdf 
98 Department for Business, Energy & Industrial Strategy (2021) Hydrogen Advisory Council Fifth Meeting – Summary 
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complemented by training providers quickly updating their curricula to ensure future demand 

for workers is met by qualified graduates.99 

Public attitudes must also be considered to ensure ethical and effective project deployment. A 

2021 survey conducted by the UK Energy Research Centre explored public perceptions of low-

carbon hydrogen across its entire value chain. While low-carbon electrolytic hydrogen was 

viewed positively by the public, the most significant concerns related to the safety and cost of 

hydrogen. The issues were not seen as insurmountable; however, the government must ensure 

continued engagement with the public on the safe scale-up of hydrogen.100 The resulting 

economic benefits should also be ensured to remain within the UK as opposed to ‘leaking’ 

elsewhere and be distributed amongst local communities.  

 
99 The Royal Society of Edinburgh (2022) Hydrogen Action Plan: A response to the Scottish Government, Report for 
Scotland, 2022, https://rse.org.uk/wp-content/uploads/2022/04/RSE-AP-Scottish-Government-Draft-Hydrogen-
Action-Plan-2022.pdf 
100 Cox, E. (2022) Public perceptions of low-carbon hydrogen, January 2022, https://ukerc.ac.uk/news/public-
perceptions-of-low-carbon-hydrogen/ 
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In the context of industrial decarbonisation, as with all countries, the UK has a range of political, 

social, economic and geographical characteristics that have shaped how it has approached a 

potential solution (as described in Sections 2.0 and 3.0). Whilst it is beyond the scope of this 

study to consider specifically how applicable the emerging UK CCUS and hydrogen policy 

context is to other European countries; this section aims to highlight some of the most 

prevalent UK characteristics.  

4.1 Net Zero 
Having committed to achieving net zero by 2050, the UK Government has committed to 

significantly reducing industrial emissions and has stated the requirement to deploy CCUS and 

hydrogen. However, not all countries have made similar commitments and there may not be the 

same need/desire to decarbonise all industrial sectors.  

4.2 Oil & Gas Sector 
A pre-requisite for CCUS and CCUS-enabled ‘blue’ hydrogen is the availability of suitable 

storage assets. The UK is blessed in this regard, given the discovery of substantial oil and gas 

reserves in the North Sea in the 1960s, and subsequently the East Irish Sea (Figure 3-6 shows 

the storage assets identified for the two named Track-1 clusters and reserve cluster). 

Table 4-1: UK CO2 Storage Capacity by Region101 

Region Storage Capacity  

(includes saline aquifers and hydrocarbon fields) 

 Gt CO2 Share of UK Capacity 

East Irish Sea Basin 6 8% 

Northern North Sea 14 18% 

Central North Sea 40 51% 

Southern North Sea 15 19% 

Units less than 20 Mt 3 4% 

Total 78 - 

UK oil and gas sector production peaked in 1999,102 which means that potential storage sites 

are increasingly available and well characterised. This consists of an estimated theoretical 

storage capacity of 78 Gt of CO2 , predominantly in the North Sea and Irish Sea, as outlined in 

Table 4-1. Studies have found that the UK could have more storage capacity than any other 

 
101 Bentham, M., Mallows, T., Lowndes, J., and Green, A. (2014) CO2 STORage Evaluation Database (CO2 Stored). The 
UK’s online storage atlas, Energy Procedia, Vol.63, pp.5103–5113 
102 UK Extractive Industries Transparency Initiative (2021) Oil & Gas in the UK, Department for Business, Energy & 
Industrial Strategy 
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European country, and a significant proportion of the European total.103 Allied with this, is the 

significant associated oil and gas infrastructure that has the potential to be re-engineered to 

accommodate CO2 going in the opposite direction. For example, HyNet will store captured CO2 

in the Liverpool Bay Area gas fields, which are nearing depletion, while utilising existing 

infrastructure from Stanlow oil refinery and an ammonia plant.104 It is no coincidence that major 

oil and gas onshore terminals are included within industrial clusters. 

As well as significant storage potential, the UK also has a range of large-scale industrial emitters 

that are compact and coastal in location. Norway is one of the few European countries that 

rivals the UK in terms of offshore storage potential, but the volumes of CO2 emissions are low 

and less concentrated, making CCUS more challenging without significant imports.     

Unlike the UK, the Norwegian state has a significant stake in the oil and gas sector. Equinor, a 

major multinational energy company, is majority owned by the Ministry of Petroleum and 

Energy. This has certain advantages in terms of being able to drive a concept like CCUS 

forward, as demonstrated by the establishment of the Longship Project – the Norwegian 

Government’s fully funded, full-scale, cross-border CO2 infrastructure network.105 

Clustering hydrogen and CCUS projects will also enable both to share benefits of the highly 

regional distribution of the oil and gas sector and resulting infrastructure. Clustering will in turn 

ensure carbon capture develops alongside ‘blue’ hydrogen projects, guaranteeing its low-carbon 

credentials are achieved. The East Coast Cluster will also benefit from the largest offshore wind 

sites in the UK being located nearby, providing a secure supply of renewable electricity for 

electrolysis.106  

Furthermore, the UK oil and gas skills base has been developed over many decades and is 

highly transferrable to CCUS and hydrogen development. Supporting economic trajectories 

estimate that UK-wide deployment of CCUS and Hydrogen can potentially support up to 

33,000 direct jobs and £2.5 billion in direct GVA in 2030. These exist within the aim to create 2 

million green jobs by 2030 thanks to a ‘Green Jobs Taskforce’.107 These aims are complemented 

with the UK being the first G7 country to commit to supporting the oil and gas industry’s 

workforce transition through the North Sea Transition Deal. The deal aims to support the 

transition to 40,000 low-carbon jobs while delivering skills, innovation and infrastructure to 

decarbonise North Sea production and reduce the sector’s emissions by 50% by 2030.108 

 
103 Global CCS Institute (2018) The Global Status of CCS, 2018, https://www.globalccsinstitute.com/wp-
content/uploads/2018/12/Global-Status-of-CCS-Report-2018_FINAL.pdf 
104 HyNet North West (2020) HyNet CCUS Pre-FEED Key Knowledge Deliverable, WP1: Final Report, Report for Great 
Britain, 2020, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1079830/HyNet_
CCUS_Pre-FEED_KKD_WP1_-_Final_Report-with-sig.pdf 
105 Geos.ed (2021) Klemetsrud: Project Details. https://www.geos.ed.ac.uk/sccs/project-info/1684 
106 Dykes, A. (2022) CCUS outlook ‘bright and busy’, but regulatory models needed, February 2022, 
https://www.energyvoice.com/renewables-energy-transition/ccs/386163/ccus-outlook-bright-and-busy-but-
regulatory-models-needed/ 
107 Department for Business, Energy & Industrial Strategy(2021) Industrial Decarbonisation Strategy, Great Britain 
108 Department for Business, Energy & Industrial Strategy and Prime Minister’s Office, 10 Downing Street (2021) UK 
enshrines new target in law to slash emissions by 78% by 2035, Report for Great Britain, 2021, 
https://www.gov.uk/government/news/uk-enshrines-new-target-in-law-to-slash-emissions-by-78-by-2035 

https://www.geos.ed.ac.uk/sccs/project-info/1684
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4.3 Political Support 
Job retention and creation on the levels indicated in Section 4.2 inevitably brings with it 

political support. Alongside enabling net zero ambitions, industrial decarbonisation gives 

opportunity to address the decades of de-industrialisation and resulting regional inequalities 

through the government’s ‘levelling-up’ agenda.109  

By focusing efforts on clusters in the North-East, Humber and North-West of the UK, as well as 

Scotland, industrial decarbonisation aims to create regions coined by the government as 

‘SuperPlaces’.110 This will involve creating long-term job opportunities and transitioning workers 

from high-carbon industries using a variety of initiatives.  Whilst the concept of levelling-up is 

certainly not unique to the UK, the emphasis placed on this agenda by the current government 

is pronounced. This is highlighted by the establishment of the Department for Levelling Up, 

Housing and Communities in 2021. 

Although the focus of this report has been on a UK perspective, it is important to remember 

that the UK is made up of England, Scotland, Wales and Northern Ireland. The devolved 

governments of the latter three countries introduce, to some extent, complications to political 

decision-making. For example, whilst energy is not a devolved matter, the spatial planning 

process is, meaning that without all levels of government pulling in the same direction, frictions 

may arise.  

After the Scottish Cluster was named as a reserve cluster, the Scottish Government have 

pushed to provide their own funding of £80 million for its development. This hoped to acquire 

backing from the UK Government as Scotland does not have enough devolved legislative and 

regulatory powers to move the project ahead by themselves. Such backing has not been 

forthcoming, and the Scottish Cluster remains in reserve status. 111 

A final consideration is the impact of Brexit. This potentially offers some opportunities and 

constraints for the UK. On the positive side, the UK is likely to be able to be more agile in how 

it seeks to pursue CCUS and CCUS-enabled ‘blue’ hydrogen. Conversely, Brexit has left 

something of a hole in the UK’s engagement with the EU. This could lead to the possibility of 

being isolated in some areas, given the number of areas where alignment will be needed, such 

as rules for storage, how the ETS regimes interact and the signing of international agreements 

between countries. 

4.4 Public Acceptance 

 
109 Carey, L. (2021) The United Kingdom’s Hydrogen Strategy, October 2021, https://www.csis.org/analysis/united-
kingdoms-hydrogen-strategy 
110 
 Department for Business, Energy & Industrial Strategy and Prime Minister’s Office, 10 Downing Street(2020) The Ten 
Point Plan for a Green Industrial Revolution, Great Britain: HM Government 
111 Farmer, M. (2022) Scottish CCS clusters receive £80m boost to funding bid, https://www.offshore-
technology.com/news/scottish-acorn-ccs-funding-uk-carbon-capture/ 
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Another pre-requisite for the successful deployment of CCUS (including CCUS-enabled ‘blue’ 

hydrogen) is likely to be public acceptance. This is an area that the government knows it needs 

to do more work on in cooperation with industry, and it would appear to be taking this 

seriously. For example, in 2020 BEIS commissioned public dialogue research to understand 

citizens’ attitudes towards CCUS.112 Broadly speaking, participant support for CCUS playing a 

role in the pathway to net zero was conditional on safety, and an effective strategy in reducing 

CO2 emissions. Looking forward, the research identified that participants want there to be 

inclusive and meaningful engagement with the local communities directly impacted by CCUS. 

There is certainly a perception that whilst the UK still has some way to go in ensuring that 

CCUS is better understood, and ultimately broadly accepted, by the public, other European 

countries perhaps face a more difficult task, notably Germany. Ideologically the UK seems more 

tolerant of CCUS as a decarbonisation tool, and this is well illustrated by the UK adopting a 

Low-Carbon Hydrogen Standard. In contrast, South-Western European countries are more 

inclined to renewable electricity powered ‘green’ electrolytic hydrogen development due to 

their renewable energy potential, while North-Western countries are opting for a more 

balanced approach between electrolytic ‘green’ and CCUS-enabled ‘blue’ hydrogen. 

Whatever the opinion on CCUS, the scientific evidence suggests it is unfeasible for the UK to 

meet net zero targets without it.113   

4.5 External Factors 
Like the wider industrial sector, CCUS and hydrogen deployment faces similar challenges posed 

by the current European geopolitical landscape (vis-à-vis the war in Ukraine) and the effects of 

the COVID-19 pandemic. 

With the ongoing Ukraine crisis, UK policy via the British Energy Security Strategy has 

highlighted the need for increased energy production within the UK to reduce dependency on 

Russian imports.114 Policy recognises the North Sea gas reserves as a foundation for energy 

security, while outlining how gas consumption needs to be reduced by 40% by 2030. By 

committing to at least 5 GW hydrogen production capacity from electrolytic projects by 2030, 

the target aims to limit the demand from CCUS-enabled ‘blue’ hydrogen on the decreasing gas 

supply.115 The UK is also significantly less dependent on Russian imports of fossil fuels than 

other European countries. However, the global market within which these commodities are 

traded have meant the inflationary economic impacts being seen are being felt more 

consistently.  

  

 
112 Department for Business, Energy & Industrial Strategy (2021) Carbon Capture Usage and Storage: Public Dialogue 
113 Climate Change Committee (2020) Sixth Carbon Budget: Key Recommendations, 2020, 
https://www.theccc.org.uk/publication/sixth-carbon-budget/#key-recommendations 
114 Moore, D. (2022) UK Government announces £240 million support for hydrogen, April 2022, 
https://www.circularonline.co.uk/news/uk-government-announces-240-million-support-for-hydrogen/ 
115 Department for Business, Energy and Prime Minister’s Office, 10 Downing Street (2022) British Energy Security 
Strategy, Great Britain: HM Government 
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Although the deployment of CCUS in the UK started with a focus on electricity generation, it 

has since expanded in scope to target all industrial sectors, due to the government’s 

commitment to reach net zero. The government has set targets of achieving at least 2 CCUS 

linked industrial clusters by mid-2020s, at least 4 clusters by 2030 that capture 6 Mt CO2 pa of 

industrial emissions, and then 9 Mt CO2 pa capture capacity by 2035. Alongside this, by 2030, 

the government aims for 10 GW of hydrogen production capacity (at least half from electrolytic 

hydrogen) and 10-20 TWh/yr hydrogen fuel consumption (reaching 45 TWh/yr by 2035). 

The policy framework is bold and ambitious - it is not just a modest expansion of existing 

structures. The process requires an entirely new regulatory ecosystem, to support an entirely 

new commercial ecosystem. Aiming to be finalised in 2022, these business models are as 

follows: 

1. Industrial Carbon Capture (ICC) business model, which will help emitters deploy capture 
technologies through capital (grants via CIF) and operational funding support (through a CfD 
mechanism based on carbon price), 

2. Low-carbon Hydrogen business model, which will provide long-term revenue, subsidising 
the difference between production costs and the market value of hydrogen using a CfD 
mechanism, 

3. CCUS Transport and Storage (T&S) business model based on the RAB model, which will 
support delivery and management of onshore and offshore pipelines, deep sea storage, and 
potentially NPT infrastructure, 

4. Hydrogen Transport and Storage (T&S) business model, to be finalised in 2024, which aims 
to support investment in hydrogen infrastructure, and 

5. Dispatchable power agreement (DPA) business model, which is the business model for 
power CCUS. 

However, none of the models above have been finalised yet. CCUS and low-carbon hydrogen 

delivery is 6 to 12 months behind where industry needs it to be. This is in part due to the 

rigorous industry engagement activities by BEIS, aimed at ultimately ensuring successful 

deployment. 

There are other challenges, aside from delays, facing the delivery of these low-carbon 

technologies. These span the full supply chain, from the non-coherent permitting framework to 

securing access to sufficient storage capacity, to needing additional skills mapping to 

developing a robust public communications strategy. Whilst these should be addressed, the UK 

is generally in a strong position to deliver both technologies. 

The UK has access to an estimated 78 Gt CO2 of storage capacity, over a quarter of Europe’s 

total capacity. It also has existing pipeline infrastructure that can be re-purposed from the oil 

and gas sector, which also brings with it decades of transferable skills in this area. In addition, 

the UK has a range of large-scale industrial emitters that are compact and coastal, which is a 

unique advantage.  

As well as physical and sectoral advantages, the UK has a strong ‘levelling-up’ agenda of high 

priority to the current government. Despite the devolved nations causing some complications 

for decision making, the UK will likely still be able to be more agile than other European nations 

in how it pursues CCUS and hydrogen post-Brexit. Similarly, the UK is significantly less 

dependent on Russian imports of fossil fuels than other European countries, which may prove 
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beneficial when deploying CCUS and hydrogen in these tumultuous times. Finally, ideologically, 

the UK public seems more tolerant of CCUS as a decarbonisation tool than other European 

countries.   
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A 1.0 T&S Infrastructure 
Figure 3-6 shows aquifers (deep saline formations) that can be utilised for long-term storage of 

captured CO2. All eligible clusters are well placed near coastlines to use pipelines (or shipping) 

to store CO2 in these aquifers (North & Central North Sea, Southern North Sea, and East Irish 

Sea). There are seven licenced storage sites, shown in Table A- 1, associated to four of the five 

eligible Track-1 clusters.  

Table A- 1: Storage Sites 

License No. Cluster Storage Site License Holder 

CS001 East Coast Cluster Endurance Aquifer National Grid / BP / Equinor 

CS003 Scottish Cluster Acorn Aquifer Pale Blue Dot Energy 

CS004 HyNet Liverpool Bay Eni 

CS005 Humber Zero / V Net Viking / Victor Gas Fields Harbour Energy 

CS006 East Coast Cluster Unnamed BP / Equinor 

CS007 East Coast Cluster Unnamed BP / Equinor 

 

Two storage sites were inherited from the previous competition.116 Shell’s Goldeneye gas field, 

planned to be used in the second competition’s Peterhead project, is now part of the Acorn 

Aquifer (and the associated Goldeneye pipeline is planned to be used within the Scottish 

cluster’s T&S network). The Endurance Aquifer was originally part of the White Rose project, 

though is now planning to be utilised by the East Coast Cluster. (See Section 3.1.2 for more on 

the second competition.) DelpHYnus has submitted plans for a licence for the Southern North 

Sea with the North Sea Transition Authority (NSTA, the regulator, previously UK Oil & Gas 

Authority).117  

DelpHYnus and V-Net both plan to use the former Theddlethorpe North Sea gas terminal, 

which is located where DelpHYnus is shown in Figure 3-6. Theddlethorpe has four major 

offshore pipelines that connect to multiple gas fields. One of these is the LOGGS pipeline, 

planned to be utilised by V-Net. It serves the ‘V-field’ series of gas fields, as well as the 

permitted Viking gas field (Figure 3-6). Another is the CMS pipeline, which Neptune Energy’s 

DelpHYnus plans to re-purpose. 

 

 

 
116 National Audit Office (2017), Carbon capture and storage: the second competition for government support 
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-
government-support.pdf 
117 Neptune Energy, CO2 Appraisal and Storage and hydrogen production for UK, (Accessed: June 2022) 
https://www.neptuneenergy.com/esg/delphynus-project  

https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-for-government-support.pdf
https://www.neptuneenergy.com/esg/delphynus-project
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