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Foreword 

In recent months, much has been written about the 
need to accelerate the transition to a lower carbon and 
ultimately net zero energy system. Big companies have 
pivoted their strategies, regulators have set out their 
visions of the future and governments have provided 
targeted support. Now we need to make it happen and 
technology is critical. 

At the OGTC, our mission is to develop and deploy 
technologies that enable a net zero energy system, 
investing alongside companies, governments and 
innovators. We’re focused on supporting the oil and gas 
sector as it transitions to a net zero future, recognising 
how critical its expertise is for the net zero energy 
system, and working with a range of other sectors from 
renewables and marine to defence and aerospace. 

We try to be holistic in our approach, creating alliances 
and partnerships to tackle big technology challenges. 
This study provides valuable insights to help identify the 
key innovation gaps, shape our roadmap and projects 
and direct our future investment. There are several clear 
areas that need to be unlocked. 

We need to invest in technologies that reduce oil and gas operational 
emissions. Creating offshore power grids and infrastructure to electrify 
platforms is critical – both power from shore and from offshore wind. At the 
same time, new solutions are required to prevent routine venting and flaring, 
and significantly reduce methane leaks. 

With the rapid growth of fixed-bottom offshore wind power, the UK has become 
world-leader in offshore power production, but we have not capitalised on the 
investment in job creation or manufacturing capability. To become the leader 
in floating offshore wind technology we must seize the opportunity to build 
design, manufacturing and installation capability, to standardise turbine design, 
invest in a next generation of transmission infrastructure and pioneer new 
energy storage solutions. 

There’s a lot of talk about the UK becoming a hydrogen economy but progress 
has been painfully slow. We need to accelerate new technologies that 
effectively halve the cost of hydrogen – solutions to separate hydrogen from 
carbon dioxide for blue hydrogen and saltwater electrolysis for green hydrogen 
generation offshore alongside wind farms. 

For carbon capture, utilisation and storage, the real challenge is the lack  
of a feasible commercial model. However, technology can help with the 
economics. We need to tackle the technology risks, innovate to cut the costs  
of existing technology and look for new incremental solutions to increase the 
pace of deployment. 

Reimagining the North Sea as an integrated energy system is essential for the 
UK and Scotland to achieve their net zero ambitions. But we need to invest now 
to close the gap on the key technologies needed to make this ambition a reality. 
We need to partner cross sector and share our skills and capabilities for the 
greater good of the UK.

With decades of energy expertise this country has a huge opportunity to 
become a leading manufacturer, designer, installer and operator of next 
generation energy systems. This is where governments and industry should 
focus investment at pace in the coming years. 

Colette Cohen OBE
CEO, The OGTC

Solutions that deliver incremental 
improvements are always 
valuable, but with less than  
30 years left to achieve our net 
zero goals, it is critical we focus  
on the big priorities – and move 
fast. So, this study focused on 
identifying the technologies that 
would really move the dial to 
create a net zero North Sea.



Executive 
Summary
The unique attributes of the UK 
Continental Shelf (UKCS) and the  
UK’s advanced energy sector give  
the region a head start in developing  
net zero industries. Investing in low 
carbon technologies and establishing  
an integrated energy system will be 
pivotal to achieving the legally  
binding net zero 2050 target for the 
UKCS and the wider economy.

As the UKCS transitions, oil and gas 
will naturally deplete, but this will 
be more than offset by growth in 
offshore renewables, hydrogen and 
carbon capture, utilisation and storage 
(CCUS). This could more than double 
the economic impact of the UKCS, 
contributing £2.5 trillion to the UK 
economy and creating over  
200,000 new jobs. 

Creating an integrated energy system  
on the UKCS requires investment of  
£430 billion, with £270 billion expected  
to be spent in the UK. Over the next  
15 years, the investment profile is 
dominated by oil and gas and offshore 
wind, each requiring £75 billion in capital 
investment, around half of which is 
expected to be spent in the UK. 

As climate change policy progresses  
not only in the UK, but also in Europe  
and further afield, there will be an 
increasing number of opportunities 
for the UK to export low carbon 
technologies, products and expertise, 
emulating the success of the oil and gas 
sector. To realise this opportunity we 
need to invest with pace.

Key findings Blue hydrogen can play a key 
role, especially if existing 
technology can be enhanced

Blue hydrogen needs improved yield and  
enhanced CO2 capture efficiency to make it 
commercially viable, with opportunities to  
innovate in both hydrogen membranes and CO2 
sorbents. Alternatively, novel hydrogen concepts 
such as plasma-based processes may offer 
disruptive solutions.

Technological innovation will  
be critical to reduce the cost of 
green hydrogen generation

Developing cost-effective saltwater electrolysis 
technology is essential to unlocking the potential 
of green hydrogen. Producing durable electrolyser 
catalysts materials and creating combined subsea 
electrolysis and compression systems are areas of 
particular promise.

Hydrogen transportation and 
storage offer opportunities to 
leverage oil and gas knowledge

Repurposing the existing offshore pipeline network 
to convey hydrogen offers opportunities to develop 
innovative pipeline re-lining techniques and leak 
detection devices, while underground storage in 
either salt caverns or depleted hydrocarbon fields 
requires research across many areas, including 
reservoir rock reactivity and modelling hydrogen 
migration through water-filled porous media.

Hydrogen fuel cells could be 
used to provide low carbon 
power to offshore assets

Fuel cells could help to power field production 
operations if provided with a sufficient fuel  
supply or a connection to nearby hydrogen 
pipelines. To make this efficient, fuel cell catalyst 
materials need to be made more durable and less 
costly and fuel cell manufacturing techniques need 
to be optimised.

Significantly reducing the cost 
of carbon capture technology 
will drive growth and scale

Reducing the cost and improving the efficiency of 
carbon capture technologies, from the solvents and 
sorbents to membranes and conversion solutions, 
will improve feasibility and could also lead to more 
scalable, accessible direct capture technology.

CO2 storage requires  
innovation across many fronts

To fully realise the CO2 storage potential of the 
UKCS, technological innovation is needed to 
better model and understand CO2 behaviour after 
injection. Developing compact CO2 processing 
plants and subsea separation and injection 
equipment offers opportunities to drive down costs, 
while the disruptive potential of numerous carbon 
utilisation technologies should not be overlooked.

Other renewable energy 
technologies could have a  
role to play on the UKCS

Technological innovation is essential if the 
abundant wave and tidal resource available across 
the UKCS is to be harnessed. In marine energy, 
innovation is required to develop economically 
feasible power take off technologies and 
foundations and support systems; in floating solar, 
enhancing existing systems to cope with harsh 
UKCS conditions could add another option in the 
UKCS renewable energy portfolio.

Understanding and managing 
interdependencies is critical to 
creating a net zero UKCS

Delivery of an integrated UKCS energy system 
has many critical interdependencies, and a clear 
and cohesive strategy is needed to ensure that 
technological innovation, regulation and policy 
are aligned and harmonised. Additionally, digital 
technologies need to be leveraged across the oil 
and gas, renewables, hydrogen and CCUS sectors 
in order to create an efficient and coordinated 
integrated energy system on the UKCS.

More investment is needed  
in oil and gas emissions 
reduction technology

Additional investment is required to make oil 
and gas operations more efficient and reduce 
emissions. The key innovation gaps are in platform 
electrification, methane leak detection and 
prevention, flaring mitigation and advanced  
subsea developments.

Offshore wind will make a 
massive contribution, but 
technology innovation is still 
required

While fixed wind is expected to play a crucial role in 
meeting the country’s net zero targets, significant 
opportunity remains to innovate across many areas 
including developing larger blades and taller towers, 
automated inspection technology and innovative 
recycling and decommissioning options.

UK must tackle innovation 
gaps to become a global  
leader in floating offshore wind 

The UK can become a global leader in floating 
offshore wind but critical innovation gaps such  
as robust dynamic cabling and mooring systems 
must be addressed to unlock this potential. 
Optimising and standardising floating wind 
foundation designs with a specific focus on UKCS 
meteorological and bathymetric conditions will be 
crucial if the full potential of the basin’s offshore 
wind resource is to be harnessed.
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•	 	Platform	electrification,	methane	leakage	detection	and	flaring	
mitigation will be key for emissions reduction.

•  £80 billion of capital investment* will be spent in the UK between 
2020-2050 to ensure production targets are met and offshore 
emissions are reduced.

•  The offshore oil and gas industry could have a total economic  
impact of £900 billion on the UK economy between 2020 and 2050.

Oil and gas

•	 	Abundant	wind	potential	and	significant	development	momentum	
means offshore wind is on track to meet the CCC’s target.

•  Achieving the 75 GW 2050 target will result in £60 billion of capex*  
being invested in UK industries such as construction.

•  By 2050, the offshore renewables industry could support 150,000 
jobs and have generated an economic impact of £600 billion.

Offshore 
Renewables

•  Challenges around hydrogen transport and storage need to be 
overcome to allow a hydrogen economy to develop.

•  Over £70 billion of UK based capital investment* is required to 
meet the CCC’s target of 270 TWh of hydrogen demand in 2050.

•  Development of a hydrogen economy could support more than  
100,000 jobs in 2050 and have a total economic impact of  
£800 billion between now and 2050.

•  The biggest barrier to CCUS development is the lack of feasible 
business model.

•  Upwards of £60 billion of UK capital investment* is needed to 
meet the CCC’s 176 MtCO2/yr CO2 capture and storage target.

•  The CCUS industry could generate a total economic impact of  
£200 billion between 2020 and 2050 and create 15,000  new jobs.

•  Over 200,000 new jobs could be created across the UK through  
the growth of offshore renewables, hydrogen and CCUS.

•  Over £430 billion of capex is required between 2020 and 2050 to meet 
the CCC and OGUK targets, the UK content of this is expected to be 
around £270 billion.

•  An integrated UKCS energy system could generate £36 billion per year 
in revenue by 2050 through the domestic sale of products and services.

Hydrogen

CCUS

Economic 
Impact

£

*UK content of capital investment. For full capex see section 6.1.

Schematic view of what an integrated UKCS energy system could look like in 2050

Requirements and benefits of achieving an integrated net zero UKCS



Technology Challenges 

Offshore power grid management
Integrating offshore wind developments with existing and planned offshore 
oil and gas operational power demand via interconnected infrastructure could 
enable the critical electrification of oil and gas installations, while at the same 

time facilitating stable  low-carbon electricity supply to the National Grid. Power grid costs 
can be shared between oil and gas, wind farm, energy storage and transmission operators. 
However, to unlock this prize, technological innovation is required at both system and individual 
technology level.

Short-term challenges Long-term challenges

CCUS
While coordinated financial and policy support will be necessary to create 
favourable conditions to kick-start the CCUS industry, reducing the cost 
of carbon capture, transportation and storage technology will be essential 

to ensuring that the costs of implementing CCUS are minimised. Today’s high capex costs 
associated with the development of CO2 capture, transportation and storage infrastructure  
offer many opportunities for both evolutionary and disruptive innovation.

Hydrogen innovation
For hydrogen to play a key role in reaching net zero targets, a hydrogen supply 
chain needs to be in development before 2035. This requires a concerted 
and coordinated effort to develop economically viable solutions across the 

end-to-end hydrogen economy – from production, though transport and storage, to end use. 
The opportunity to develop blue and green hydrogen production technologies, alongside novel 
transportation and storage solutions, offers an unparalleled opportunity for the supply chain to 
seize a position at the vanguard of this nascent international market.

In order to stimulate demand, there is a need for clear incentives for low-carbon hydrogen in 
order to develop sufficient demand in onshore industries, including transportation, domestic or 
industrial heating, or even hydrogen or CO2 derived materials, chemicals and fuels.

Digitalisation
A reliable and connected data infrastructure, combined with widespread use 
of data analytics and control, will be essential for the efficient delivery of 
low carbon energy from the UKCS. Digital technologies will initially promote 

operational and energy efficiency. As an integrated energy system develops, unmanned and 
autonomous digital facilities within each industry will need to be connected. This requires 
ensuring data interoperability across the different components in the energy system and strong 
communication infrastructure. Maintaining the highest possible level of cyber security between 
assets and operations centres onshore will remain critical tasks in any digital system.

Energy hubs
Energy hubs which combine operation, production, storage and transport of 
the four energy industries key to the UKCS’ future will be the cornerstones 
of an integrated energy system. In order for these hubs to be deployed 

optimally, innovation is required across all four sectors, for example eliminating methane leaks, 
reducing the cost of floating wind foundations, optimising blue hydrogen production and better 
understanding CO2 reservoir behaviour. All infrastructure developed for and around such energy 
hubs will also need to consider end-of-life, with designs that allow for easy decommissioning  
or repurposing.

Storage and transport
Energy storage and transport will be crucial to safeguarding the UK’s energy 
supply. Developing the technology to reliably identify and deliver suitable 
geological options for long and medium term energy storage will be critical to 

ensuring that system costs are minimised. Repurposing the existing offshore infrastructure, and 
constructing new purpose-built infrastructure, will require innovation in materials, equipment, 
installation methods and renovation techniques.
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1.1: Project Vision
The Project Vision was created at the start of the work through a cross-
sector workshop with more than 30 industry representatives. Its purpose is to 
provide context to what net zero UKCS means, highlighting the most important 
characteristics. This statement  gave the project team a shared understanding 
of what a net zero UKCS means beyond the balance of emissions.

To develop the UKCS into a net zero integrated 
energy system that will sustain the offshore 
sector’s critical role in the nation’s economy, 
energy infrastructure and secure supply of 
affordable energy. 

The UKCS will play a pivotal role in meeting  
the national net zero target delivering 
sustainable energy and leading the way on 
carbon sequestration.

This transition will harness the unique qualities 
of the UKCS. That is, world-class oil and gas 
and renewables sectors, with abundant natural 
resources, connected to substantial domestic 
and international markets. Integral to achieving 
the net zero target, will be the development 
of new businesses that supply skills, services 
and technologies to the UK and global energy 
markets. The energy industry will work 
collaboratively with other UKCS stakeholders 
to ensure the sustainable use of offshore 
resources while reaching the net zero target.

isolation to date, far more joined-up working will be 
needed to meet the UK’s net zero commitments. 
This will require integrated thinking.

To support the progression of an integrated energy 
vision for the UKCS – a vision dependent on 
technology development – the OGTC identified the 
need for a review and analysis of the technologies 
that will be required to realise a net zero future. 
This Closing the Gap — Technology for a Net Zero 
North Sea study addresses that need. It is a cross-
sector analysis highlighting the technologies that 
will be instrumental in achieving a net zero UKCS. 
The focus is on technologies that can contribute 
the most to achieving this goal in the key offshore 
sectors – oil and gas, renewables, hydrogen and 
CCUS – and the innovation gaps that will need to  
be closed.

Part one of the study (Sizing up the UKCS on the 
road to net zero) establishes the current position 
in each sector. From there, we have developed 
a technology roadmap (Closing the Gap to 2050 
Technologies) that prioritises and assesses each 
technology’s potential contribution and the extent 
of the innovation gaps that need to be closed. Using 
the CCC’s 2050 targets and the industry’s Roadmap 
2035 as a guide, our report identifies and assesses 
the key technologies that can play a role in achieving 
the UK’s net zero targets and because our report 
takes a 30-year view across the energy system, 
there are a large number of options to consider.

The final part of the study evaluates the economic 
impact for each sector (Benefits to the UK: 
Economic Impact of the Roadmap) and how this 
will evolve over the next 30 years, highlighting the 
investment that will be required and the job creation 
potential of each technology. While the net zero 
target is the key driver of this analysis, the economic 
benefit of developing these low-carbon sectors, 
both in terms of domestic economic impact and 
export potential, is a primary consideration.

In May 2019 the Committee on Climate Change 
(CCC) recommended that the UK should legislate as 
soon as possible to reach net zero greenhouse gas 
emissions. As a result, the Climate Change Act 2008 
was amended in June 2019, committing the UK 
to reducing carbon emissions by at least 100% of 
1990 levels (net zero) by 2050 and to work to reduce 
global emissions. In doing so, the UK became the 
first major economy to pass a net zero emissions 
law. Soon after, in September 2019, the Scottish 
parliament passed the Climate Change Act which 
commits Scotland to achieving net zero emissions 
by 2045. In June 2020 the UK’s offshore oil and 
gas industry then committed to cutting operational 
emissions 50% by 2030, 90% by 2040 and to 
achieve net zero production by 2050. 

These new targets require a radical change to 
the way we produce and consume energy and 
resources. Technology will enable this transition by 
reducing emissions from current operations and 
providing new sources of clean energy.

For decades the offshore oil and gas sector has 
been at the heart of the UK economy and while this 
will continue to be the case, the types of activities 
and their operations in the UK will need to be 
transformed. UKCS has long been synonymous with 
oil and gas, but in the coming years and decades, 
it will become just one part of a diverse mix of 
renewable energy, clean fuels and carbon storage. 

The Oil and Gas Technology Centre (OGTC) leads 
research into technology development on the 
UKCS. In 2019, in partnership with industry, it 
created the Net Zero Solution Centre to accelerate 
the development and deployment of technologies 
to decarbonise offshore operations. In support of 
Roadmap 2035, it aims to develop the UKCS into 
the first net zero oil and gas basin globally. This 
initiative has been a springboard for cross-sector 
engagement between the oil and gas, renewables, 
hydrogen and CCUS sectors, among others. While 
these sectors have predominantly operated in 

1.2: Introduction to Closing the Gap — 
Technology for a Net Zero North Sea report
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2.1: 
Introduction 
to the UKCS

History of UKCS
The UK Continental Shelf (UKCS) is the area of water that the UK has 
mineral rights to and includes parts of the North Sea, Irish Sea, Celtic 
Sea, English Channel and Atlantic Ocean. The UKCS has contributed 
substantially to the UK’s energy industry and economy since the early 
1960s, primarily through oil and gas production. 

The exploitation of the UKCS drove the development of the UK’s oil and gas 
industry and in the process made a vital contribution to the global offshore 
industry. Oil and gas exploration started on the UKCS in the early 1960s, 
with the first offshore well drilled in 1964 and first discovery made in 19651. 
Hydrocarbon production started in 1967 and peaked first in the mid 1980s, 
reaching 3.3 million barrels of oil equivalent per day (mmboed), and then  
again in the late 1990s when production reached 4.5 mmboed1. Since 1999,  
oil and gas production from the UKCS has been declining, reaching a low of  
1.4 mmboed in 20131. A renewed focus on exploration and maximising 
economic recovery has reversed this decline with production increasing  
year-on-year since since 2014 to present. (see figure 2.1). 

Establishing the UKCS oil and gas industry in 
the 1960s and 1970s required new standards for 
offshore operations: developments in a harsh marine 
environment and in such water depths had not been 
attempted before.

The West Sole field in the Southern Gas Basin 
produced the UKCS’ first gas in 1967, whilst the 
discovery of the Arbroath field in 1969 represented the 
first domestic oil production. Soon after, the Forties 
field was discovered, establishing the UKCS as a 
global player in the oil and gas industry. Developing 
fields in extreme offshore conditions fostered 
innovation, and created new technologies which 
have been exported the world over. The ‘North Sea 
Standard’ became a global operations benchmark 
and made the UKCS a centre of excellence. Looking 
to a net zero future, this rich heritage of engineering 
leadership and innovation provides a strong 
foundation for developing renewable technologies, 
carbon sequestration and an integrated offshore 
energy network. 
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Figure 2.1: UK oil and gas production (1965-2020)

Source: Wood Mackenzie

Figure 2.2:  
UK offshore vs onshore 
historic oil and gas production
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UK offshore wind capacity
Recently the UKCS’ potential for offshore wind 
generation has started to be realised. In 2003, 
operations began at the UK’s first commercial 
offshore wind farm: the 60MW North Hoyle farm 
located off the coast of Liverpool. By 2005, the 
UKCS’ wind capacity had reached 0.2GW and 
grew another 1GW over the next five years to 
1.2GW (see figure 2.3). 

From 2010 onwards, technological developments, 
newly enacted climate policy and subsidies 
accelerated offshore wind expansion. The UK held 
its first offshore wind capacity auction in 2014, and 
in 2015 the UK’s installed capacity reached 5.1 GW. 
In 2017, Equinor began operations at the world’s 
first commercial floating wind farm: the 30MW 
Hywind Scotland project, located 15 miles off 
Peterhead in Scotland. As of the end of 2019, the 
UK is still the only country in the world to host an 
operational floating wind farm and is currently the 
world leader in offshore wind, with more installed 
capacity than any other country. 

Economic benefits of UKCS
The UKCS provides significant socio-economic 
benefit to the UK, contributing tax revenues and 
jobs, as well as helping to meet the country’s 
energy demand. 

Oil and gas production from the UKCS contributes 
1.2% to the UK’s GDP2, having previously reached a 
high of 2.5% of GDP in 20083. 

Since 1970, the oil and gas industry has contributed 
over £350 billion in government tax revenue2. 
Oil and gas tax revenue peaked in 2008 when it 
reached more than £12.5 billion4, ~3% of total 
government tax revenue in that year5. Since then, 
tax revenue from oil and gas has been falling and 
during the oil price crash of 2014 to 2016 reached 
zero3. In the 2017 to 2018 fiscal year, UKCS oil and 
gas companies paid £1.2 billion in tax revenue6,7, 
less than 1% of total government taxes5. Offshore 
wind has been supported by the UK government 
through subsidies. However, as the costs of 
offshore wind development continue to decline, 
and market structures evolve, the subsidies  
paid out by the government for new projects  
is reducing8.

The UK oil and gas supply chain exports 
approximately £12 billion of goods and services 
each year2. Exports of wind energy products and 
services are currently estimated to be worth £525 
million per year9. 

In total, energy related activities on the UKCS 
accounted for approximately 1% of all UK jobs 
in 201811. The UK oil and gas industry employed 
259,900 people — through direct (30,000), indirect 
(116,000) and induced (113,000) employment10. 
That number has fallen from a high of 463,900 
in 201410 (1.5% of the total UK workforce). 7,200 
people were directly employed in the offshore 
wind sector12, approximately 0.02% of the UK’s 
total workforce13,14,15, and an estimated 700 people 
worked in the marine energy (tidal and wave 
power) sector in 201816. 

9GW5.1GW1.2GW0.2GW

2020

2005

20
10

2015

2000: Installation 
of the UK’s first 
demonstration 
offshore wind farm

2017: Operations 
begin at UK’s first 
floating windfarm

This rich heritage of 
engineering leadership 
and innovation provides 
a strong foundation for 
developing renewable 
technologies, carbon 
sequestration and an 
integrated offshore 
energy network. 

Figure 2.3
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Energy benefit of UKCS
Resources from the UKCS provide for just under 
half of the UK’s energy, this is primarily from oil 
and gas which currently meets over 45% of the 
UK’s total energy demand2 (see figure 2.4). 

Carbon emissions from UKCS
In 2018 the UK produced 451 million tonnes CO2 equivalent (MtCO2e )
of greenhouse gas emissions. Oil and gas produced from the UKCS 
contributes significantly to these emissions19,20. 

Direct emissions (scope 1) from oil and gas activity on the UKCS amounted to 
14.6 MtCO2e, approximately 3% of total emissions. The generation of energy 
(mostly from fossil fuels) produced 23% of emissions, and the transport 
industry (mostly through the use of oil-based products) accounted for a  
further 28% (see figure 2.5)19. As UKCS production meets more than three 
quarters of the UK’s oil demand and half of the UK’s gas demand, scope 
3 emissions associated with resources from the UKCS make up a large 
proportion of the UK’s total GHG emissions. Additionally, hydrocarbons that 
are imported to meet the remainder of gas and oil demand also contribute to 
embedded GHG emissions. 

Source: UK government 

Figure 2.5: UK GHG emissions (1997-2017)

UKCS energy 
generation 

(2018)

2%
Offshore 
wind

60% Oil

37% Gas

N.B Energy mix: sources of all energy usage, includes electricity 
generation, transport, residential, commercial and agriculture (RCA), 
industry and losses. Power mix: sources of electricity generation.

Source: Wood Mackenzie

52% other sources (including 
imported oil and gas)

48% UKCS sources

UK energy 
consumption 

(2018)

18%
Gas

1%
Offshore 
wind

29%
Oil

Source: Wood Mackenzie

Figure 2.4

Renewable energy sources (solar and wind, but 
excluding hydro) account for approximately 4% of 
the UK’s primary energy demand, with offshore 
wind meeting just over 1% of the country’s energy 
usage17,18. Wind and solar’s share of electricity 
is higher, currently generating a fifth of the UK’s 
supply; again, offshore wind accounts for just 
under half of this power generation (8% of the  
UK’s total electricity generated in 2018).

Box 2.1: Greenhouse gas emissions categories

Scope 1 

All Direct Emissions 
from the activities of 

an organisation or 
under their control

Scope 3 

All Other Indirect Emissions 
from activities of the 

organisation, occurring 
from sources that they do 
not own or control, i.e. end 

use of products

Scope 2
Indirect Emissions 

from electricity 
purchased and used 
by the organisation
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UKCS stakeholder groups
Outside of the energy industry there are 
a number of other stakeholders who have 
significant economic, logistic and ecological 
interests on the UKCS. These include 
commercial shippers, the fishing and 
aquaculture industries, oceanographic and 
hydrography researchers, the Royal Navy,  
and communication companies21. 

Historically the energy industry and other 
stakeholders have worked together on the  
UKCS. For example, the Fisheries Legacy Trust 
Company (FLTC) manages interactions between 
the offshore oil and gas industry and fishing 
industries, and all offshore oil and gas operators 
must have a Fisheries Liaison Officer to collaborate 
with the government and fishing organisations  
on relevant issues22.

Group Stakeholders Description
NECCUS (North East 
CCUS)

Industry (i.e. Shell, Total, Chrysaor, Pale Blue Dot, 
Ineos), academia (i.e. University of Aberdeen, 
University of Edinburgh, University of Strathclyde, 
Heriot Watt University), NGOs (i.e. Scottish 
Government and Crown Estates Scotland) 
and other orgnaistaions (i.e. OGTC, SHFCA, 
Opportunity North East)

Industry-led alliance drawn from 
industry, academia, membership 
organisations and private sector  
bodies to promote CCUS in Scotland

Hydrogen Taskforce BP, Shell, BNP Paribas, Arup, ITM Power, Arval, 
Cadent, Storengy, DBD and Baxi

Political alliance that promotes 
hydrogen as an alternative fuel and 
provides government with suggested 
hydrogen related aims

Industrial Decarbonisation 
Research and Innovation 
Centre (IDRIC)

Industrial Strategy, Engineering and Physical 
Sciences Research Council

Aims to accelerate the cost-effective 
decarbonisation of industry by 
developing and deploying low- 
carbon technologies

CCUS Cost Challenge 
Taskforce

Industry (i.e. Shell, BP, Equinor, Cadent Gas,  
BHP, Summit Power, Siemens, Pale Blue Dot etc.), 
academia (Cambridge university, Imperial College 
London etc.), NGOs (Crown Estate, Crown Estate 
Scotland) and international organisations

Aims to inform and propose a 
strategic plan for supporting the 
development of CCUS in the UK

2.2: UKCS 
Resource Base
The UKCS has a large, 
unique resource base 
ranging from natural 
processes, such as wind and 
wave, to natural materials, 
such as gas and oil.

As the exploitation of these resources progresses, 
policies develop and demand changes, new uses 
for the UKCS are being considered. For example, the 
huge volumes of depleted hydrocarbon reservoirs 
that initially provided oil and gas are now being 
considered as storage sites for captured CO2. 

Further to this, natural gas that has been historically 
used in its original form is now being considered 
as a source for hydrogen production. Other 
natural processes are also being investigated 
for their renewable power generation potential. 
Although the UKCS’ potential is currently exploited 
through standalone activities (see figure 2.6 which 
represents the current configuration of UKCS 
operations), the development of a connected  
energy system which unlocks the different 
resources’ potential will be key to realising the  
UKCS’ net zero future.

Table 2.1: Some of the UKCS low-carbon groups

As the energy mix of the UKCS develops and 
offshore infrastructure evolves, continued 
close cooperation between stakeholders will be 
important to ensure all interests are considered.  

Additionally, established UKCS stakeholders will 
need to diversify from traditional activities and 
work together to tackle the climate change policies 
relevant to reaching net zero. For example, the Oil 
and Gas Climate Initiative (OGCI) is planning to 
spend more than £750 million on implementing 
and scaling low carbon solutions in oil and gas, 
industrial and commercial transportation23. BP  
and Shell are also part of a new hydrogen  
taskforce which aims to plan how the UK can 
effectively capitalise on hydrogen opportunities24.
Several other UKCS stakeholders have grouped 
together to form cross-sector alliances and 
academic research groups to investigate how the 
different industries can work together to develop 
the utilisation of the UKCS. These groups are 
summarised in the table below: 
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UKCS current reality 2020

Figure 2.6

Source: Wood Mackenzie, Lux Research

Industrial Cluster

Petrochemical cluster

Power plant

Domestic supply

FPSO

OIL/GAS PIPELINE
POWER CABLE

Subsea development

Concept shown is illustrative

Schematic view of the current set-up of UKCS energy system 
with stand-alone oil and gas and offshore wind
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Scale of resource
The UKCS contains several prolific petroleum 
basins which can be broadly divided into five 
main areas: Central North Sea, Northern North 
Sea, Southern Gas Basin, West of Shetland and 
Atlantic Margin. 

Over the past 50 years the Southern Gas Basin 
has been a prolific gas producer and the Central 
and Northern North Sea basins have been key to 
producing both oil and gas.  

More than 45,000 million barrels of oil equivalent 
(mmboe) of oil and gas has been produced to date 
and Wood Mackenzie estimates there is 6,800 
mmboe of reserves remaining (under current cost 
and pricing assumptions)1. Total production from 
the UKCS was 1.7 mmboed in 20186, with liquids 
production averaging just over 1 mmboed and 
gas production around 3,600 million cubic feet per 
day1. The West of Shetland is the UKCS’ key growth 
region and has a total remaining reserves base of 
2,000 mmboe of oil and gas (see figure 2.7), with 
large development projects at Clair, Rosebank  
and Cambo accounting for 1,400 mmboe of  
these reserves1.

More than 45 billion boe of  
oil and gas has been produced 
to date and Wood Mackenzie 
estimates there is 6.8 billion boe1 
of reserves remaining 

OIL 
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Southern Gas Basin

Central North Sea

Northern North Sea

West of Shetland

Atlantic Margin

Southern Gas Basin

Central North Sea

Northern North Sea

West of Shetland

Atlantic Margin

Remaining commercial 
resource

Lead and prospect 
prospective resource

500 million boe 
remaining oil reserves

500 million boe 
remaining gas reserves

1 billion boe resource

Figure 2.7: UKCS remaining reserves 
by basin and hydrocarbon type

Source: Wood Mackenzie Source: Wood Mackenzie, OGA
Play level 
prospective resource

Figure 2.8: UKCS remaining reserves  
and prospective resource
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Regulation
An independent review of the UKCS oil and gas 
industry was published in 2014 and informed 
the UK government Energy Act 2016, which 
created the Oil and Gas Authority (OGA). The 
OGA was charged with effective stewardship 
and regulation of the UKCS, which includes 
responsibility for licensing. 

The OGA holds regular licensing rounds covering 
areas in both the mature UKCS basins and 
exploration opportunities in frontier basins. 

In May 2020 the OGA published a consultation on an 
update of its core aims to include a requirement for 
the oil and gas industry to help achieve the UK net 
zero target by 2050403. 

Current issues facing sector
Balancing efforts to sustain oil and gas production with growing pressure 
to reduce carbon emissions has become a key focus for the industry. 
Additionally, decarbonising hydrocarbon products to support a net zero 
economy and sustainable fuel demand is becoming increasingly important.  

Direct emissions from offshore oil and gas activities account for approximately 
3% of the UK GHG emissions and three quarters of these offshore emissions 
are due to power generation on platforms. The remaining emissions are a 
result of fugitives, flaring and leakages. 

In 2019, OGUK – the industry body for the UK offshore oil and gas industry - 
publised its “Roadmap 2035; a Path to Net Zero” report which outlines how the 
industry will balance energy security, economic and emissions objectives over 
the next 15 years. The Roadmap sets specific targets for the industry to reach2:

• Become a net zero GHG emissions basin by 2050 

• Meet at least 50% of UK oil and gas demand from domestic production — 
thereby minimising higher carbon intensity imports 

• Grow and diversify energy supply chain export revenues to £20 billion per year 
(from the £12 billion currently) 

• Secure at least 130,000 direct and indirect jobs 

• Create over £10 billion in economic value through technology and innovation 

The UKCS is a mature hydrocarbon region. In an attempt to offset production 
decline, a ‘Maximising Economic Recovery’ (MER) strategy was recommended 
as part of a 2014 industry review1. The OGA subsequently implemented 
changes in the licensing regime to encourage new exploration, administered 
two government-funded seismic campaigns and continues to thoroughly 
review requests to cease production at older fields. More recently, the OGA 
has been developing initiatives to reduce the carbon footprint of offshore 
operations and to support carbon capture and storage and hydrogen, 
thus contributing to the UK’s net zero target403. The OGA’s UKCS Energy 
Integration407 report, published in August 2020, in collaboration with Ofgem, 
The Crown Estate and the Department for Business, Energy and Industrial 
Strategy (BEIS), highlights how the integration of offshore energy systems, 
including oil and gas, renewables, hydrogen and carbon capture and storage, 
could contribute to deliver approximately 30% of the UK’s total carbon 
reduction requirements needed to meet the 2050 net zero target.

A more immediate issue for the oil and gas sector to address is the 
decommissioning of ceased fields, removal of infrastructure and abandonment 
of wells. Over the next 15 years this is estimated to cost around £50 billion 
(2019 terms)1.

...the 
Majors 
still hold 
20% of 
the total 
licensed 
acreage 
and more 
than 
40% of 
remaining 
reserves.

Figure 2.9: Top oil and gas producers in the UK  
(net entitlement production - 2020)

Source: Wood Mackenzie

Corporate landscape
Major oil companies, including BP and Shell, 
have historically dominated oil and gas activity 
on the UKCS. As the industry has matured, the 
corporate landscape has become increasingly 
fragmented, with more than 100 companies now 
holding acreage on the UKCS.  

Collectively, the Majors still hold 20% of the total 
licensed acreage and more than 40% of remaining 
reserves1. However, for the first time since UK 
production began, a non-Major oil company is 
now the top producer. Chrysaor’s acquisition of 
ConocoPhillips’ UK business, coupled with asset 
divestments by Total, puts the private equity-
backed player at the top of the production charts 
for 2019 (see figure 2.9).  

Shell is set to be the largest investor on the UKCS 
in 2020 as a result of ongoing development at the 
Penguins field and infill drilling at Clair Ridge and 
Schiehallion. In 2019, Total and BP were the two 
largest investors in the UK, driven by development 
activity in the central North Sea in the case of the 
former, and exploration West of Shetland in the 
case of the latter. Chrysaor, Equinor and Apache 
are also major investors, focusing on development 
activity in the North Sea1. 
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Figure 2.10 - UK offshore oil and gas infrastructure

After more than 50 years of oil and gas production, the UKCS  
has a substantial amount of infrastructure in place: more than  
300 platforms25 and 12,000 km of pipelines26. However, much of the 
infrastructure is ageing; more than 40% of existing platforms25 and a 
quarter of existing pipelines26 were installed more than 30 years ago. 

Source: Wood Mackenzie

Source: Wood Mackenzie

Figure 2.11: Installed platform age

Source: Wood Mackenzie
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Figure 2.12: Field platform age at UK fields

As fields reach the end of their lives and are decommissioned, operators 
need to plan for removal of platforms and associated infrastructure 
(subsea structures and pipelines). This decommissioning activity is 
ongoing across the UKCS with a particular focus on the most mature 
areas like the Southern Gas Basin. It is planned that over a third of existing 
platforms will cease operating within the next five years, and a further 
third will cease operating before 203025.

How many oil and gas platforms can be repurposed for other uses 
is unclear, as in most cases they are old and integrity issues mean 
maintenance costs are high. Additionally, the repurposing of oil and gas 
wells for long-term CO2 injection is still uncertain as they were designed  
and located for different objectives.27. 

Current uncertainty about the future of the concrete gravity-based 
structures and whether they will be left in place or removed makes 
them potential hubs for alternative projects such as carbon storage, 
substations for electrical networks or for locating electrolysers. The 
extensive oil and gas pipeline infrastructure across the UKCS could 
be used for a CO2 or hydrogen network, although once again, integrity 
issues will be a serious consideration due to the age of the networks. 

The extensive oil and gas pipeline 
infrastructure across the UKCS 
could be used for a CO2 or hydrogen 
network, although integrity issues 
will be a serious consideration due 
to the age of the infrastructure.

Source: Wood Mackenzie
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UK — a world leader in 
offshore wind
The strong wind speeds, shallow water depths 
and appropriate seabed substrate (see figure 
2.13), alongside early adoption, technology 
evolution and clear political will, have resulted 
in the UK becoming the world leader in offshore 
wind, with more installed capacity than any 
other country28.

The deeper water depths of parts of the North 
Sea are ideal for floating wind, where bottom fixed 
wind turbines are not viable. Estimates show that 
over half of the North Sea is suitable for deploying 
floating wind power29.

WIND

At the end of 2019 the UKCS had an installed capacity of 8.6GW30 across more than 35 operational 
offshore wind projects. In 2020, offshore wind is expected to generate 10% of the UK's electricity28.  

In total 20 projects are currently planned or under construction on the UKCS and will contribute an 
additional 19GW of capacity over the next 10 years30,31. A further 16GW of capacity is in the planning stage 
but is yet to receive a permit30. The Government aims to reach 40GW of offshore wind capacity by 203032 
and looks on target to do so with the 34GW of capacity in the active pipeline (see figure 2.14)30.  

The key drivers of growing offshore wind capacity are continued cost reduction and government policy 
which is aiming to increase renewables’ share of the UK’s energy mix30. 

In the longer term, the potential for operators to sell electricity at higher prices directly to the market 
- rather than agreeing strike prices with the government - and technological developments such as 
increasing project size, will be the primary drivers of capacity growth. 

Figure 2.13: UKCS physical conditions relevant 
for offshore wind developments

Wind speed Substrate type Sea depth
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Figure 2.14: Offshore 
wind capacity by location

Source: Wood Mackenzie

Note: *’Operational’ refers to capacity which is fully grid-connected (including decommissioned capacity).
**’Secured pipeline’ refers to capacity which has been awarded a support scheme but is still not operational. 
***’Early stage’ refers to capacity which has not secured a support scheme. 

Figure 2.15: Upcoming UK 
offshore wind leasing rounds 

20%

43GW
total pipeline capacity

26%

54%

Operational* Secured pipeline** Early stage pipeline*** 

1GW Project Size
DPO – no ornithological 
constraints 

DPO subject to the need for further 
regional level survey and assessment  

Likely that no license or consent can 
be awarded without further evidence 

DPO subject to high levels of 
ornithological constraint  

Likely that no license or consent 
can be awarded 

Dogger Bank Eastern 
• Southern North Sea region 
• The Wash region  
• East Anglia region  South East 

Northern Wales & Irish Sea 
• North Wales region 
• Irish Sea region  
• North part of the  

Anglesey region 

Source: Wood Mackenzie, Scottish Government, The Crown Estate Information Memorandum - Introducing Offshore Wind Leasing Round 4  

Draft Plan Options (DPO) for ScotWind  | 10 GW+ offshore capacity expected to be awarded 

Crown Estate leasing round 4 bidding areas  | 7 GW - 8.5 GW new seabed rights 
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Regulation
The Crown Estate holds all rights to the seabed around England, Wales and 
Northern Ireland and is responsible for awarding developers the rights to 
install offshore technology33. The Crown Estate Scotland is responsible for 
awarding and managing leases in the Scottish section of the UKCS34. 

The Offshore Wind Leasing Round 4 was launched at the end of 2019 and offers 
more than 7GW of seabed rights in waters around England and Wales (see figure 
2.14)30,35. Seabed in Scotland is being leased through the 2020 ScotWind leasing 
round which was launched in June 2020 and offers up to 10GW of capacity 
across a variety of locations in Scotland (see figure 2.15)36. A portion of this 
capacity is floating wind.

Since 2014, the UK government, on behalf of the Crown Estate, has also held 
three Contracts for Difference (CfD) Allocation Rounds (AR) as a means to 
support new offshore wind capacity. During these rounds, more than 9.8 GW 
of capacity support has been awarded8.

In 2019, the UK government and offshore wind sector released the Offshore 
Wind Sector Deal which outlines how the Government and sector will work 
together to continue to support offshore wind growth. The deal outlines that 
the sector should aim to increase UK content to 60% by 2030, the number of 
UK jobs in offshore wind to 27,000 and exports from £0.5 billion currently to 
£2.6 billion by 203012. To achieve that, the sector will invest up to £250 million 
to develop the UK supply chain and establish the Offshore Wind Growth 
Partnership (OWGP) to support productivity and increase competitiveness12.

Corporate landscape
The UK market has attracted large foreign suppliers and 32% of the major 
suppliers are now based in the UK. However, 68% of the offshore wind 
supply chain is sourced from non-UK based firms 37.

SSE is one of the most active onshore and offshore wind developers and 
operators in the UK and is one of the few developers based in the UK14. 

As of the end of 2019, the Danish company Ørsted had the largest UK offshore 
wind portfolio (see figure 2.16)14. Other companies with large UK offshore 
wind portfolios include RWE, Vattenfall, Iberdrola and Equinor38. In the latest 
Contract for Difference (CfD) Auction Round 3 (AR3) support auctions, SSE 
took 41% of awarded capacity, Equinor 33% and Innogy 26%8. Other major 
energy players are showing an interest in the UK’s offshore wind sector, such 
as Total who in March 2020 acquired a stake in a UK floating project.

Source: Wood Mackenzie 

Figure 2.16: Top offshore wind developers in UK  
by portfolio status - 2019

The Offshore Wind Sector Deal builds on 
the United Kingdom’s global leadership 
in offshore wind, maximising the 
advantages for UK industry from the 
global shift to clean growth.
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Current issues facing sector
Key barriers to offshore wind growth are uncertainty around power prices, 
competition from alternative fuels and worsening area characteristics as 
all the ‘best’ wind areas are licensed30 and projects are forced to locate in 
more technically challenging areas further from shore39. 

Cost reductions

The UK’s offshore wind levelised cost of energy (LCOE) has nearly halved since 
2012 and is expected to drop by a further 64% by 2028, from ~£100/MWh in 
2019 to just under ~£40/MWh (see figure 2.17)39. 

As projects are pushed to locate in less attractive and more complex  
areas (they are already being deployed over 100km from the shore and in  
water depths of more than 50 metres12) they will have higher capital costs 
(capex). However, the average offshore wind LCOE in the UK will continue to 
decline, as technology improves, more innovative ways of working become 
standard, projects benefit from economies of scale and synergies and demand 
outlook steadies. 

Source: Wood Mackenzie

In the UK’s latest wind capacity support auction, AR3, the awarded strike prices 
ranged between £44.95/MWh and £47.18/MWh (indexed to 2019 prices). This 
was 35% lower than that in AR2 and close to the  average wholesale electricity 
price of around £45/MWh in 20198. The low strike prices indicate that the cost 
of offshore wind is comparable to other traditional power generation options 
and a competitive electricity option.

New technology

The UKCS' higher mean wind speeds and less extreme weather conditions 
compared to many developing wind markets mean that it can offer 
attractive opportunities for the adoption of the latest offshore wind  
turbine technologies. 

The Hornsea Project One is planned to start operations this year and will 
overtake the 659MW Walney Extension in the Irish Sea, as the largest offshore 
wind farm in the world40. The farm is located off the coast of Hull and will have 
a total capacity of 1.2GW from 174 turbines, each 190 metres tall and spread 
across an area 407km2 in size41. Both Walney Extension and Hornsea Project 
One are operated by Ørsted. 

Transmitting power to the UK market is becoming increasingly complex as wind 
farms are located further offshore. The Dogger Bank project, in the Southern 
Gas basin, will utilise high voltage direct current (HVDC), which is expected to 
mitigate energy transmission losses and could also lower transmission asset 
construction costs39. 

As the bulk of easy to access, shallow water wind locations are already licensed, 
the industry is starting to investigate floating offshore wind’s potential. The 
world’s first floating offshore wind farm was installed 15 miles off Peterhead 
in Aberdeenshire by Equinor in 2017. The 30MW Hywind Scotland project is 
currently the only existing project of its kind29, yet more than 75 floating wind 
concepts are being considered worldwide and more than 350MW of floating 
wind demonstrators are set to be grid connected in the next five years. Of these, 
22% are in the UK41. 

Floating wind has advantages over fixed-bottom wind: it is less intrusive for 
the seabed, the location can be more flexible and there is greater potential for 
standardisation and mass production. However, policy-makers need to develop 
a clear route to market for the floating wind industry to take off at commercial 
scale. So far, the commercialisation of floating wind has been hampered by 
misalignment between developers and governments. Developers argue that 
capacity is needed to reduce the cost of floating wind, and governments counter 
that cost declines are needed to allocate generation capacity to floating wind. 

Figure 2.17: UK offshore wind levelised cost of electricity (LCOE) 
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Existing infrastructure

Figure 2.18: Existing and planned UK offshore  
windfarms and electricity interconnectors

As the bulk of 
easy to access, 
shallow water 
wind locations are 
already licensed, the 
industry is starting 
to investigate 
floating offshore 
wind’s potential.

Source: Wood Mackenzie

Operational

Existing

Operational;  
Under Construction

Consented; Planned

Wind Farm - Status

Inter Connector

Wind Sites

Under Construction

Planned; Proposed

Planned

North Sea Link

East-West

Greenlink

Viking Link

Neu Connect

BritNed

GridLink
IFA, ElecLink

AQUINDIFA 2
FAB Link

Nemo

North Connect

Facility
Terminal

Si
zi

ng
 u

p 
th

e 
U

KC
S 

on
 th

e 
R

oa
d 

to
 N

et
 Z

er
o 

| S
ec

tio
n 

2

Si
zi

ng
 u

p 
th

e 
U

KC
S 

on
 th

e 
R

oa
d 

to
 N

et
 Z

er
o 

| S
ec

tio
n 

2

52 53



Other renewables

Floating photovoltaics (PV) solar  
(high wave offshore solar)

The UK has an installed PV solar capacity of more than 12,000MW direct 
current (MWdc)42 – 0.1% of which (11MWdc) is floating PV solar43. Growth is 
expected to be slow as the economic case is not as clear as it is for wind43. 

Offshore PV solar is expected to grow especially slowly due to the technical 
challenges associated with these projects and limited government support. 
To date, almost all floating PV solar projects have been deployed on lakes, 
reservoirs, fish farms, and other places where there are calm water conditions.

If floating PV solar were to be installed offshore, salt would erode components 
and rougher water conditions would create extra wear and tear. Both of 
those factors would add to project complexity and increase capital costs44. 
Nevertheless, there are several global projects going ahead with high-wave 
offshore solar plans. 

The company Oceans of Energy claims to have developed the first offshore 
floating solar farm in the Dutch sector of the North Sea that has the ability to 
withstand waves up to 13 metres high and a capacity that will be expanded 
to 50 kW this year45. A Belgian consortium (led by Environmental and Marine 
Engineering (DEME), and including Dredging, Tractebel, Jan De Nul Group, 
Soltech and Ghent University) recently announced plans to invest £1.75 million 
in a “high-wave” offshore PV farm in the Belgian section of the North Sea46. 
These developments, if proven successful, could translate to further growth in 
floating PV solar on the UKCS.

Marine energy

Marine energy is electricity generated from the movement of water in 
oceans, rivers and seas. In 2018 the UK produced 8GWh of electricity from 
marine energy, less than 0.003% of the total electricity generated in that 
year47; however, it is estimated that the UK has a technical marine energy 
resource of 16,000 GWh per year48.

Marine energy can be split into two main technology sectors: wave and tidal. 
Tidal energy uses the power of tides to generate electricity and is usually 
found in estuaries or streams, whereas wave energy utilises waves to generate 
electricity. It is estimated that the UK has between 25 and 30 GW of tidal 
energy resource, primarily within estuaries, such as the Severn Estuary, or in 
the north west of the UK48. UK wave energy is estimated to have a potential 
resource capacity of up to 20GW48.

Tidal energy technology has now been operated under test and at-sea 
conditions and can be employed with a good degree of confidence49. Wave 
technology is still at a development stage and several different concepts 
are being progressed; however, there is still no agreement on its optimal 
design49. A total of 23 wave energy technology developers and 22 tidal device 
developers were active in the UK in 201849. As of 2018, installed tidal capacity 
in the UK was 10MW and capacity from wave projects - either operational or 
under development - was 137MW49. The levelised cost of energy (LCOE) for 
tidal and wave projects is estimated to be around £300/MWh based on recent 
projects/prototypes49.  

The main barrier to marine energy development is a lack of route to market 
within existing government frameworks and no allocation of generation 
capacity. To achieve a route to market marine energy would have to prove it 
meets the government’s “triple test”: cost reduction, UK economic benefit and 
carbon reduction. Currently the technology is proving too costly; however, a 
study by ORE Catapult estimates that the LCOE associated with tidal power 
could reduce to £80/MWh as the scale of installed capacity increases49. 

The main 
barrier to 
marine 
energy 
develop-
ment is 
a lack of 
‘route to 
market’. 
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Hydrogen

The main uses of hydrogen in the UK today are in fertiliser production 
and oil refining to produce low sulphur petrol51. However, hydrogen can be 
used as an alternative to natural gas in the heating, industry, transport, 
chemicals and power sectors; traditionally very high emission  
intensive industries52.

There is a strong case for hydrogen as an alternative to natural gas in  
the energy system as it is:
• Abundant (hydrogen is the most abundant element on earth) 
• Clean (hydrogen produces no emissions at the point of use)
• Produces an abundance of energy (hydrogen has one of the highest 

energy densities by mass of any fuel)
• Can be stored and transported efficiently (hydrogen can be stored and 

transported in a variety of forms)

There are four processes for producing hydrogen, all with differing deployment 
levels and variable associated GHG emissions (see Box 2.1). Currently, over 
95% of hydrogen is produced from fossil fuels53, which accounts for the 
use of 6% of global natural gas and 2% of global coal . These processes 
result in the production of approximately 2% of total global emissions (as of 
2017)54. Green and blue hydrogen are produced by lower emission processes. 
The development of technology associated with green and blue hydrogen 
production is therefore required to make hydrogen an effective low-carbon 
alternative in both existing operations and new uses. The abundance of 
natural gas production and growing renewable electricity production on the 
UKCS make it a key area for the development of both blue and green hydrogen 
production.

Box 2.2: Hydrogen formation processes

Over 50 million tonnes (Mt) of hydrogen is produced globally per year56. Only 
0.74Mt of this is produced in the UK, mostly at the Esso Fawley refinery near 
Southampton,5 but there are more than 10 small scale hydrogen projects across 
the UK. The majority of the 27 Terawatt-hour (TWh) of hydrogen energy currently 
produced in the UK is for non-energy uses and is produced using Steam Methane 
Reforming (SMR), i.e. grey hydrogen52. A very small portion of UK hydrogen is 
produced via electrolysis and is primarily used in the transport sector58.

Hydrogen has been identified as key in helping the UK reach its emission 
reduction targets and several new low-carbon hydrogen projects have received 
funding both from the government and private companies. In February 2020, five 
projects received funding from the Department for Business, Energy & Industrial 
Strategy as part of the Hydrogen Supply Competition Phase 2;

• Dolphyn - £3.12 million - led by Environmental Resources Management Limited 
(ERM) - aims to develop a prototype floating wind turbine that also has systems 
for water intake, desalination and the conversion of water into hydrogen via 
proton exchange membrane technology59 (green hydrogen) 

• HyNet - £7.48 million – led by Progressive Energy Ltd – aims to develop a clean 
hydrogen production facility with carbon capture and storage, as part of the 
HyNet Cluster (blue hydrogen)

• Gigastack - £7. 5 million - led by ITM Power Trading Ltd – aims to produce zero-
carbon hydrogen through a gigawatt scale polymer electrolyte membrane (PEM) 
that uses electricity from the Hornsea Two offshore wind farm60 (green hydrogen)  

• Acorn Hydrogen Project - £2.7 million – led by Pale Blue Dot Energy – aims to 
develop an advanced reformation process using North Sea Gas while capturing 
and sequestering the associated CO2 emissions (blue hydrogen) 

• HyPER - £7.44 million – led by Cranfield University – aims to develop low 
carbon bulk hydrogen supply through pilot scale demonstration of the sorption 
enhanced steam reforming process (blue hydrogen)

Grey hydrogen 

• Produced via thermochemical conversion of natural gas
• Main processes are steam methane reformation (SMR), 

partial oxidation (POX) or autothermal reforming (ATR)
• Natural gas is the source of ~71% of global  

hydrogen production54

• Process is associated with high emissions

Brown hydrogen 

• Produced from the gasification of coal and lignite 
• Is widely used, especially in China and Australia, but is 

less common method of production than SMR55

• Coal is the source of ~27% of global  
hydrogen production54 

• Process is associated with high emissions 

Blue hydrogen 

• Produced via SMR, ATR or POX paired with carbon 
capture, utilisation and storage (CCUS) 

• Process is associated with low emissions 
• As of the start of 2020 there were two operational blue 

hydrogen plants; Air Products SMR in Port Arthur, Texas 
and Quest in Alberta, Canada

Green hydrogen 

• Produced from water electrolysis powered by 
renewable electricity 

• Accounts for 1% of hydrogen production54  
• Currently very expensive to produce  
• Process is associated with low emissions 

Hydrogen 
has been 
identified 
as key in 
helping 
the UK 
reach its 
emission 
reduction 
targets 

Si
zi

ng
 u

p 
th

e 
U

KC
S 

on
 th

e 
R

oa
d 

to
 N

et
 Z

er
o 

| S
ec

tio
n 

2

Si
zi

ng
 u

p 
th

e 
U

KC
S 

on
 th

e 
R

oa
d 

to
 N

et
 Z

er
o 

| S
ec

tio
n 

2

56 57



Development of a hydrogen network and low-carbon industrial clusters will 
be imperative to the large scale hydrogen deployment needed to achieve 
the net zero targets. In 2019, Drax group, National Grid Ventures and Equinor 
announced plans to explore the feasibility of constructing a blue hydrogen 
production facility with carbon capture and storage in Humberside – the UK’s 
highest emissions industrial cluster (see figure 2.22) - with the aim of starting 
development of a zero carbon cluster by the middle of the decade61.

The Zero Carbon Humber project aims to capture CO2 from the new hydrogen 
facility, existing power station and other industrial activities in the Humber area 
before being transported via pipelines and stored in subsurface reservoirs or 
aquifers in the Southern North Sea61.

The project involves a range of energy companies that each have a unique 
role to play: Drax through continuing development of alternative fueled power 
generation, National Grid through the development of a regional CO2 pipeline 
network, and Equinor through utilising its UKCS subsurface knowledge to 
effectively store captured CO2.

Figure 2.21 provides details of other hydrogen projects including: Hydrogen 
Offshore Production (HOP) on Orkney; Project Acorn at St Fergus; HyNet 
Northwest on Merseyside; and H2H Saltend on Humberside.

Carbon capture, 
utilisation and storage 
Carbon capture, utilisation 
and storage involves 
capturing CO2 (either directly 
from emitting sources or 
from the atmosphere) and 
permanently storing it, usually 
in underground sites such as 
saline aquifers or depleted oil 
and gas reservoirs, or using it 
in another process.

CCUS can be used to reduce emissions at a variety 
of industrial facilities, including power generation, 
natural gas processing, petroleum refining, cement 
production, hydrogen reforming and chemical 
production62. Depending on the application, CCUS 
can reduce carbon emissions from industrial 
processes by 90%62. The huge volume of both 
aquifers and depleted oil and gas reservoirs on the 
UKCS make it a prime candidate for storing CO2. 

Globally, there are more than 60 operational CCS 
projects of varying capture capacity (see figure 
2.19). Of these, the Drax bioenergy plant is currently 
the only operational carbon capture project in the 
UK62 . The largest carbon capture trial in the UK 
took place at the Ferrybridge Power Station in West 
Yorkshire between 2011 and 2013 where 100 tonnes 
of CO2 was captured per day. Since 2009, 12 other 
CCS projects associated with coal power plants in 
the UK have been put on hold or cancelled62. 

Five of the 32 global CCS project currently under 
development or construction are in the UK 
(see figure 2.21)62. Three of these projects are 
investigating the potential to capture CO2 at natural 
gas power plants and the other two projects are 
investigating capturing CO2 from gas processing 
and/or hydrogen production projects62. 

Global installed CCS capacity was estimated at 
41.9 million metric tons per year (MtCO2/yr) in  
2019 (equal to 1.1% of global emissions in 201962); 
the UK has a current capacity of less than 0.5 
MtCO2/yr 62. Based on currently announced 
projects, global CCS capacity will reach 85.3 
MtCO2/yr by 2030. More than four times this 
capacity (461 MtCO2/yr) is required by 2030 to 
keep pace with a 2-degree warming trajectory62.
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The UK government has established the CCUS Infrastructure Fund which dedicates 
£800 million to the development of CCUS projects in at least two sites, one to be 
operational by the mid 2020s and one by 203063. The sites earmarked for the CCUS 
projects include industrial clusters such as St Fergus in Scotland and Teesside, 
Humberside and Merseyside in England (see figure 2.22). 

The economics of CCUS projects are still borderline due to high capital costs and 
long lead times64 which have resulted in many planned projects being put on hold 
or terminated. This has been the case for post-combustion CCUS schemes at coal-
fired power plants, as well as cement and steel manufacturing. With regards to the 
latter, the applications have so far been only proven in theory. Significant policy 
incentives such as carbon taxes and the development of CCUS clusters are likely 
needed to help CCUS be competitive. On a cost of CO2 avoided (the carbon price 
needed to make a project economic) most applications of CCUS need a minimum 
carbon price of £75/tonne, approximately three times that of the current European 
traded carbon price (as of the start of 2020)65. 

Utilising existing infrastructure and knowledge on the UKCS could be key in 
reducing CCUS costs66. The large number of depleted reservoirs on the UKCS make 
ideal candidates for storing CO2 as they have the required porosity for storage, 
thorough subsurface information and, in most cases, infrastructure already in place 
that could be used for CO2 transport and storage activities. However, there are 
uncertainties around the long term integrity of depleted reservoirs and monitoring 
for leakage could add significant complication and cost to projects. According to 
the Global CCS Institute, there is an estimated 78,000 MtCO2 storage potential in 
the UK, 8,000 MtCO2 of which is in depleted oil and gas fields.27 

A study conducted by The Energy Technologies Institute in 2016 identified over 
20 oil and gas fields suitable for CO2 storage and high-graded five for in-depth 
analysis27. These fields were selected based on substantial subsurface data 
already available, meaning there is high confidence that CO2 could be stored 
at commercial rates. A potential development plan was produced for each of 
these sites demonstrating how delivering between 3 and 10 MtCO2/yr storage 
capacity over a minimum 15-year period could be implemented cost effectively. 

Although all the sites have existing infrastructure (platforms, wells and 
pipelines), the study recommended new infrastructure be installed as existing 
infrastructure was designed and installed for alternative purposes and so is not 
fit for purpose for CCS27. 

Figure 2.19: Global operational CCS plants (by number)

Figure 2.20: UK capture and storage potential
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Figure 2.21: UK CCUS and  
low carbon hydrogen projects

Figure 2.22: UKCS storage potential and highly emissive industrial clusters

A 2018 UK government funded study recommended the development of CCUS 
‘cluster’ areas where CCUS could be developed in proximity to highly emissive 
activities such as gas fired power generation or blue hydrogen production. 
The five areas identified were; Teesside, Humberside, Merseyside, St Fergus 
Scotland and South Wales, all of which have existing industrial activity or 
potential for hydrogen developments (see figure 2.22). Blue hydrogen projects 
make up over 20% of the CCUS development pipeline due to the push for 
hydrogen through national hydrogen roadmaps and emissions reduction 
targets, and include projects in Humberside and Merseyside62.

No Project Name Stakeholders Aim Progress Type

1 Hydrogen 
Offshore 
Production 
(HOP)

Aquatera, Doosan, 
Cranfield University, 
EMEC Hydrogen, NOV, 
OGTC

Repurpose offshore infrastructure for 
hydrogen production and establish a 
test centre for hydrogen technology 
acceleration

Funding awarded 
by BEIS, feasibility 
study completed

2 Project Acorn —  
CCS and 
Hydrogen

Pale Blue Dot, Shell,  
Total, Chrysaor, 
Macquarie Group

Utilise existing infrastructure for 
transportation and then storage of CO2 
in reservoir quality rocks (i.e. the Captain 
Sandstone) in the North Sea. The project 
then aims to reform North Sea gas to 
make hydrogen and store associated 
emissions using the Acorn CSS project

Funding awarded by 
BEIS, FEED study in 
progress, aiming for 
FID in 2021

3 The Caledonia 
Clean Energy 
Project

Summit Power Capture CO2 from natural gas-fired plant 
and store in depleted oil and gas fields in 
North Sea

Feasibility study 
completed

4 Net Zero 
Teesside

BP, Eni, Equinor, Shell 
and Total

Decarbonise a cluster of carbon-intensive 
businesses through CCUS

Feasibility study  
in progress

5 HyNet 
Northwest

Jaguar, Land Rover, 
Essar, Unilever,  
Inovyn, Encirc, Cargill, 
CPW, Novelis, Prinovis, 
Pilkinton, CF, Ibstock 
Brick, Essar, Solvay, 
North west  
Hydrogen Alliance

Develop blue hydrogen production and 
industrial fuel switching alongside CCS

Funding awarded  
by BEIS, FEED study 
in progress

6 Drax power 
station

Drax group, National 
Grid Ventures, Equinor

Develop scalable bioenergy power 
production with CCUS

Pilot project in 
progress

7 H2H Saltend Equinor Develop blue hydrogen production  
with carbon capture and storage in  
the Southern North Sea (i.e. the 
Endurance aquifer). Enable CO2 capture 
and fuel switching across the Humber 
industrial cluster

FEED study in 
progress with FID 
planned for 2023

8 Gigastack Ørsted, ITM Power and 
Element Energy

Develop green hydrogen production  
using offshore wind power (from 
Hornsea 2 windfarm)

Funding awarded 
by BEIS, feasibility 
study in progress

9 Project Dolphyn ERM Develop green hydrogen production using 
floating offshore wind power

Funding awarded by 
BEIS, FEED study in 
progress
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Overall energy mix
The UK’s energy market has been transitioning to a lower carbon mix. Coal is being switched out for 
gas and there have been major investments in offshore wind and solar PV. In 2018, oil was still the 
primary fuel used for energy and its main use was in the transport sector, which accounted for over 
70% of total oil demand. 

Gas was the second most used fuel in the UK in 2018 and was the leading fuel for electricity generation, 
producing 40% of output. Gas demand has increased over the past five years as coal has been phased out. 
Coal is expected to disappear completely from the energy mix by 2024, resulting in gas and renewables’ 
share of power generation increasing (see figure 2.25). Nuclear will also account for a decreasing 
proportion of the energy mix as old reactors are decommissioned. Renewables are expected to see the 
greatest growth, especially offshore wind and solar, which are forecast to make up 50% of the power mix by 
2030. Power production from other solid fuels, in the form of renewable bioenergy, is also expected to grow. 

In 2018, gas accounted for 36% of the UK’s total primary energy demand, and 
oil 39%17. Most of the gas produced on the UKCS is delivered to the UK onshore 
network, the National Transmission System, and consumed domestically. When 
demand is low, or due to the location of certain fields, some gas is exported 
through interconnectors to the European market. The majority of gas is used 
for power generation and in the residential/commercial sector17. In 2019, over 
40% of the UK’s electricity was produced using gas17. Increasing renewable 
generation and warmer temperatures have driven gas demand down over recent 
years - natural gas demand fell 4.6% between 2016 and 20172. Approximately 
50% of the UK’s gas demand is met by gas from the UKCS17.

Transport makes up over 70% of the UK’s oil demand. The UK has been a net 
importer of oil since 2010, and output from the UKCS meets 76% of the UK’s  
oil demand17.

In 2010 offshore wind generated less than 1% of the UK’s electricity; by 2018 
this had increased to 8%13. Offshore wind is expected to make up an increasing 
share of the UK’s energy mix as coal-fired power plants are phased out. It 
is assumed new offshore wind investments will be prioritized in policy over 
onshore wind and solar PV as the latter two energies transition towards more 
market-based forms of support, i.e. power purchase agreements (PPAs) 
between electricity generators and electricity providers.  

Figure 2.24: UK oil production and demand (1965-2018)

Figure 2.23: UK gas production and demand (1965-2018)
Figure 2.25: UK power mix- historical and forecast

Source: Wood Mackenzie, IEA

Source: Wood Mackenzie, IEA
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Imports
In 2018, the UK was a net importer of all main fuel types, importing 38% 
of its total energy supply20. The UK imports approximately 50% of its gas 
supply20, the majority being pipeline imports and remainder from liquified 
natural gas (LNG)2. 

LNG imports are used as a swing fuel when either demand increases or 
indigenous production falls. The majority of LNG imports come from Qatar  
(41% in 2018), but other primary LNG sources include Russia and the US (providing 
21% and 17% of the UK’s LNG imports in 2018 respectively)68. The carbon intensity 
of gas imported as LNG is significantly higher than the intensity of domestically 
produced gas. Although emissions associated with LNG imports are not 
directly attributable to the UK’s net zero target, they are accounted for as part of 
embedded GHG emissions from imported products and services. As domestic 

gas production declines and LNG imports increase, the overall carbon intensity of 
gas used in the UK will go up. Norway is the key source of oil and gas imports to 
the UK, accounting for 85% of piped gas imports, while other piped gas is imported 
from the Netherlands and the European network via Belgium (see figure 2.26)67.

The UK imports more oil than it produces, however it also exports a large 
proportion of oil (see figure 2.27). This is due to the differing qualities of oil 
produced on the UKCS and elsewhere in the world, and the type of feedstock 
required by domestic refineries. In 2018, the UK produced enough oil to meet 
73% of its total oil demand.17 

In 2018 the UK generated 335 TWh of electricity and imported 4% - 13 TWh - 
of the total electricity consumed17. The UK currently imports electricity from 
Ireland, the Netherlands, Belgium and France via interconnectors running 
across the UKCS. There are plans to expand the UK’s interconnector network 
with new links to Norway, Denmark, France and Ireland, which are expected to 
become operational by 2022.

Figure 2.26: UK gas imports - 2018

Figure 2.27: UK import reliance - 2018

In 2018, renewables (hydro, wind, solar and other solid fuels) accounted for 
11% of total energy consumption and 35% of total UK electricity generation. 
Renewable generation capacity reached 44.3GW in 201867. Electricity 
generation from offshore wind increased by 29% to 27TWh in 201818. Other 
installed renewable capacity reached 34GW in 2018, 38% of which was solar 
capacity and 62% onshore wind capacity. 

In total, resource from the UKCS (offshore wind, oil and gas) generated just 
under half of the UK’s total energy demand and approximately a third of the 
UK’s electricity in 201817,18.

Resource 
from the 
UKCS 
(offshore 
wind, oil 
and gas) 
generated 
just under 
half of the 
UK’s total 
energy 
demand 

Source: UK government, Wood Mackenzie

Source: IEA, Wood Mackenzie
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2.3:  
Policy, regulation 
& commitments

Global policy 
The UK ratified the Paris Agreement in 2016.  
The Paris Agreement aims to keep the rise in 
average global temperature to well below 2 
degrees Celsius and ideally to limit warming  
to 1.5 degrees Celsius, compared to  
pre-industrial levels. 

The Paris Agreement obligates signatories to aim 
for the ‘highest possible ambition’ with regards to 
climate change. 

In line with the Paris Agreement, the European 
Commission (EC) announced its aim to become 
the first carbon neutral continent by 2050. In 
2018, the EU released its “Clean Planet for all” 
strategic framework which outlines a “direction of 
travel” for future EU climate and energy policies69. 
The European Parliament has since endorsed 
the carbon neutrality aim and the EC plans to 
propose that the 2050 target is codified, as part 
of the European Green Deal (the EU’s new growth 
strategy which aims to cut emissions whilst 
boosting jobs and economies70).

UK policy
The UK was the first major country to commit to 
legally binding emission reduction targets with the 
introduction of the Climate Change Act of 2008. 

The act provides legally binding targets to reduce 
UK emissions; the initial target was an 80% 
reduction compared to 1990 levels by 2050, 
however this has since been revised to a 100% 
reduction in emissions by 2050. This requires 
the government to set binding 5-yearly carbon 
budgets. The UK is currently in the third budget 
period (2018-22). By 2032, the UK should have 
reduced emissions by 57% compared to 1990 
levels. These targets can be adjusted according 
to factors such as technological progress and 
economic predicament. 

The National Renewable Energy Action Plan 
(NREAP) was legislated via the Climate Change Act 
of 2008 and sets out renewable energy targets for 
2020 as part of the UK’s contribution to EU energy 
targets. Under those targets, renewables should 
account for 15% of overall energy demand, 30% 
of electricity, 12% of heat and 10% of transport 
by 2020. Currently, the electricity target has 
been reached; however, the targets for heat and 
transport look unlikely to be met. 

Each renewable source - onshore wind, offshore 
wind, solar and others - has individual targets.

Paris 
Agreement 

Keep the rise in 
average global  

temperatures to  
below 2 degrees Celsius.

Obligates signatories to 
aim for the ‘highest 

possible ambition’ with 
regards to climate change.

UK 
Climate  
Change  

Act 2008
Established the Commitee on 

Climate Change which  
recommends 

carbon reduction.

Requires the government to set 
binding 5-yearly carbon budgets.

The UK is currently in the third budget 
period (2018-2022), which aims for a 

37% emissions reduction by 2020.

In 2018 had achieved a 43% reduction  
compared to 1990 levels.

The UK government has committed by law to 
reduce net GHG emmissions by 100% of 1990 

levels, i.e. net zero, by 2050.

The National Renewable Energy Action Plan 
(NREAP) (as part of EU energy targets) targets 

that renewables account for 15% of overall 
energy demand by 2020:

30% 

of electricity
12%  

of heat
10%  
of transport

Sector specific targets for the proportion of  
energy that should be met by renewable power 
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Committee on Climate Change
As part of the UK’s commitment to the Paris Agreement, the Committee 
on Climate Change (CCC), the UK’s independent climate advisory body, 
recommended a new target of bringing all greenhouse gas emissions 
in the UK to net zero by 2050. The Net Zero Emissions 2050 policy was 
implemented in June 2019. 

The CCC further recommended Scotland target net zero emissions by 2045. 
Scotland previously had a target to reduce emissions of all greenhouse gases by 
at least 80% by 2050 relative to 1990 as part of the Climate Change (Scotland) 
Act (2009); however, a new Climate Change bill, which sets a legally binding 
net zero target of 2045, was passed by the Scottish Government in September 
2019. The bill further sets an interim target of a 75% reduction by 2030, 
compared with 1990 levels.

To reach the UK’s net zero target emissions, the CCC is proposing an approach  
that combines; 

• reduced energy demand through better energy efficiency  
and increased electrification 

• increased energy production from renewable sources 

• a switch to a hydrogen economy 

• increased carbon sequestration through afforestation and  
carbon capture, utilisation and storage (CCUS) 

Major technological advances will be required to implement these plans at scale 
and economically, especially hydrogen production and CCUS. Additionally, to 
achieve the net zero target, significant growth of renewable capacity is required; 
for example, installed offshore wind capacity will need to reach 75GW by 2050.  

The CCC recommends that hydrogen use increase from current levels of 27TWh 
today to 270TWh in 2050: a 900% increase and equivalent to over 80% of the 
UK’s 2018 electricity usage17,39. To reach this target, production from reformers 
(i.e. SMRs and ATRs) will need to increase to a capacity of 29GW and production 
from electrolysis to 6-17 GW by 2050. Development of a hydrogen gas grid 
or alternative transportation infrastructure and carbon capture and storage 
infrastructure will also be required39. 

To reach net zero by 2050, UK wide carbon capture and storage capacity needs to reach 
176MtCO2; 46Mt for GHGs associated with hydrogen production, 57Mt for power generation, 
35 Mt for bio-energy with carbon capture and storage (BECCS), 24Mt for industry and 9MT for 
biofuel production52. To achieve these levels, CCUS transportation and storage infrastructure 
will need to be developed at scale by 203052.

Resource and energy 
efficiency  

(reduce demand for oil,  
gas and coal)

Electrification  
(particularly of transport 

and heating to reduce gas 
and oil useage)

Develop hydrogen economy  
(low emmissions fuel 

alternative)

Develop CCUS technology 
for use with bioenergy, 

hydrogen and electricity 
production

Change land use to more 
emphasis on carbon 

sequestration (forests) and 
biomass production

Societal changes to 
lower demand for carbon 

intensive activities

Wales
95% 

reduction 
by 2050

Scotland 
Net Zero
by 2045

UK
Net Zero 
by 2050

Figure 2.28: Net zero  
targets and priorities
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Roadmap 2035
The UK’s oil and gas industry 
has expertise and infrastructure 
key to enabling the UK to reach 
its net zero target. The industry 
therefore responded to the 
government’s net zero policy 
by developing the “Roadmap to 
2035: A blueprint for net zero”. 
This was followed on in  
June 2020 with “The Pathway to 
Net Zero: Production Emissions 
Targets” which details targets 
to reduce emissions from 
upstream operations by 50% by 
2030, 90% by 2040 and to reach 
net zero emissions by 2050115.

Developed by OGUK the roadmap outlines how 
the UK oil and gas industry will aim to reduce 
emissions associated with production activity and 
help develop new low-carbon technology, while also 
continuing to maximise production and provide 
significant indigenous supply to meet the country’s 
energy demands. The industry aims to reduce the 
level of offshore emissions from the 14.6 million 
tonnes CO2e produced in 2018 to half this in 2030 
and net zero by 2050115. The emissions reduction 
will be measured at a basin-wide level, and not on 
an individual operator or asset basis, and three 
primary methods to reduce emissions have been 
identified: operational improvement, reduced flaring 
and venting and step-change action115. As well as 
emission reduction targets, the industry has set 
production targets, with UK oil and gas producers to 
aim to produce over 1 million barrels of oil and gas 
per day, over half of the UK’s oil and gas demand, 
in 2035 and extend production on the UKCS out to 
2050 and beyond71. Based on current production 
forecast, UKCS production will be a third less than 
this target2. 

The OGUK, through the Roadmap 2035, also 
highlighted how the oil and gas industry will help the 
UK reach its net zero target72; 

• Better control of hydrocarbon consumption 
and emissions through reduced reliance on 
international petroleum imports and maintenance 
of indigenous production by attracting 
international investment, continued exploration 
and maximum recovery of existing resource 

• Reduce emissions from production operations; 
primarily through electrification of platforms, the 
development of energy hubs and reducing flaring  

• Support the development of emissions mitigation 
technologies, mainly CCUS and hydrogen fuel 
by utilising existing knowledge, skills and 
infrastructure within the oil and gas industry 

• Invest in the expansion of low-carbon business 
and technologies, such as offshore wind, 
wave and tidal power, again using existing 
infrastructure, skills and knowledge within  
the industry

OGTC Net Zero  
Solution Centre
To support the Roadmap 2035, the Oil and Gas 
Technology Centre established a Net Zero 
Solution Centre in 2019. 

The centre aims to investigate and implement 
technologies that will both reduce emissions 
from offshore oil and gas activities and develop 
new technologies that will offset emissions. A key 
aim of the centre is to utilise existing oil and gas 

UK government CCUS deployment 
pathway: an action plan

• Have the option to deploy CCUS at scale in the 
2030s, subject to costs coming down sufficiently

• Address policy barriers and set out policy options
• Work with other governments to identify and 

address barriers to cross border transport of CO2

• Deliver £4 million innovation programmes 
focussed on CCUS

Hydrogen Taskforce: The role of 
hydrogen in delivering Net Zero

• Develop hydrogen strategy within UK government
• Government to commit to spending £1 billion on 

production, storage and distribution projects
• Enable hydrogen blending into the UK Gas  

Grid and take the next steps towards 100% 
hydrogen heating

• Collaboration to establish 100 hydrogen refuelling 
stations (HRS) by 2025

UK government and offshore wind 
sector: offshore wind sector deal

• Increase UK content to 60% by 2030
• Increase UK jobs in offshore wind to 27,000
• Increase exports to £2.6 billion by 2030
• 30GW of capacity by 2030*

*Target increased to 40GW by 2030 in November 2019

UK oil and gas industry  
Roadmap 2035

• Become a net zero GHG emissions basin by 2050
• Secure at least 130,000 direct and indirect jobs
• Grow and diversify energy supply chain export 

revenues to £20 billion per year
• Keep production output above 1 million boe  

per day and meet at least 50% of UK’s oil and  
gas demand. 

H2

Figure 2.29: Industry specific Targets and commitments 

Read the full report
This document is an extract from  
Closing the Gap: Technology for a  
Net Zero North Sea. To request a copy of the 
full report, email: contactus@woodmac.com.

infrastructure, supply chains and skills to develop 
new integrated energy hubs that can help meet the 
UK’s energy needs while also reducing emissions 
produced. The centre is supported by member 
companies including BP, Shell, Total, Wood, Chrysaor, 
CNOOC and is backed by the Scottish Government.
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