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Introduction

Rystad Energy has been commissioned by
Offshore Energies UK (OEUK) to conduct an
AYRSLISYRSY(d laaSaavSyid
supply chain and its opportunities in the energy
transition.

To a large extent, there ane UK energy supply
chain supporting both traditional and
decarbonisedenergy supply. This supply chain
built its skills domestically and used these as a
springboard for exports. The energy mix is
changing but, whilst renewables are growing, they
still only provide 5% of the fuel mix. The energy
investment profile shift, from oil and gas to
renewables, over the next decade is dependent
on our ability to convert potential projects into
committed ones. The new energy activity will only
maintain the current workforce if we manage the
transition in a way that preserves skills and
transitions jobs in line with project commitment
timelines.

This report aims to serve as a guide for key
stakeholders, directing attention towards pivotal
opportunities within the energy transition and
pinpointing the need for strategic investment in
the UK oil and gas supply chain to support and
ensure a successful and just energy transition.

Despite its maritime and offshore expertise, the
UK has been dependent on international
companies for fixedbottom wind development
after being unsuccessful in the establishment of a
domestic supply chain. The UK has been one of
the leading countries in the development of fixed
bottom wind, driven by substantial government
funding and ambitious capacity targets. The UK

was an early mover and had until 2023 the largest
installed capacity base, followed by mainland

Ghifia ahdkif Néthérids. Prifdriunatelyithisd | &

has not led to a boost in the development of the
domestic industry and supply chain, instead
contributing to high activity levels for
international supply chain companies. To seize
opportunities in the development of new energy
verticals, the UK must position its supply chain
accordingly.

The oil and gas business has much to offer,
including offshore expertise, contracting models
and financial resources. From a legal efficiency
standpoint, if joint venture agreements for wind
deployment can achieve the same level of
standardisatioras joint operating agreements
used to manage upstream exploration and
production (E&P) activities in oil and gas,
significant cost and time savings are likely.
However, there are limitations: the level of
operator discretion and ndéoss strategy common
in the oil and gas industry has not made its way
into the offshore wind arena.

This report will define and quantify the
theoretically addressable market for the UK
supply chain within these new energy verticals,
domestically and abroad, and the opportunities
and challenges this presents for the industry. As
such, the report lays the foundation of the future
direction of strategic investment and prioritisation
of support for the development of carbon capture
and storage (CCS), green and blue hydrogen and
floating offshore wind (FOW) in the UK.
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Summary and recommendations
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After years of decline, the UBnergy supply
chain is set to pivot and scale rapidly

THE OPPORTUNIF¥

HIGH CAPABILITY OVER

UK O&G supply chain targetable spend by energy vertical
Percentage, 2022040

Floating Fixedbottom
offshore wind CCS Hydrogen wind
Currently not
targetable by UK
83% 80% entities
57%

Targetable
by UK 0&G

supply chain

Oil and gassupply chain capabilities will be called
on to deliver with 6680% overlap in coverage*

THE CHALLENGES

Global announced manufacturing capacity**

2.6X

Fabrication and
constructiong
offshore structures

13x

Fabrication and
constructiong
onshore processing
facilities

2132 wmp?[77
vl -

UK AHTS in AHTS demand
North Sea fleet Europe, 2035

Electrolysers

Significant scaling needed in

lack of project FIDs to build backlog

MEET TARGET

Government targets
Oew

50\/ITPA 103W

Floating Carbon capture Hydrogen
offshore wind and storage By 2030
By 2030 By 2040

Theoil and gassupplychain is needed to
reach government targets

Carbon capture

Develop anccommercialse key

segments with long lead times, but enabling technologies to secure
competitiveness on cost

THE REWARDB

UK energy spend, GBP million 2023 2040
320 200

units I Subsurface

1 Drilling rigs & equipment 1,930 830
I Drilling services & tools 1,480 850
Critical segments to

retain for the growing
CCS industry

Retain segments that will still
be in decline, but crucial to
enable CCS ambitions

EXPORT CAPABILIT
Export potential

GBP billion, 2022040
Floating

470 590

Carbon capture Hydrogen

and storage

And significant export opportunities exists if it is
successful in building competitive value chains

*For the new energy verticals (hydrogen, CCS and floating wind)

**Electrolysers based on the countries where producers originate. Carbon capture units based on countries where the opture u

producers originate
Source: Rystad Energy research and analysis
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Summary and recommendations

O&G supply chain opportunities in new
energy verticalg 10 key findings

Key findings

After years of decline, the UK energy supply chain is set to pivot, projecting a 4% annual growth in spending from 2023
to 2040 across O&G, fixed-bottom wind and the three new energy verticals; floating wind, CCS and hydrogen. However
this pivot is dependent on project certainty improving/project commitments transpiring. The new energy verticals are
expected to accumulate £150 billion in combined spending in the UK through 2040. The success of the new energy
verticals hinges on the oil and gas supply chain delivering into them - it is essential that capabilities do not erode before
demand from new energy verticals takes off.

Despite the UK’s early move and sizeable investments into fixed-bottom wind, the UK supply chain struggled to gain
market share. Low capability and asset overlap (around 20%) and the dominance of turbine original equipment
manufacturers (OEM) are identified as key reasons. With the new energy segments, there is an opportunity to utilize
and depend on UKs O&G strength in molecule handling (CCS and hydrogen) and deepwater projects (floating wind).
These segments have a capability overlap with the O&G sector of between 60% and 80%.

Size of the opportunity

The current UK oil and gas supply chain is heavily weighted towards opex-driven segments, but expansion into new
energy verticals requires capex capabilities. Reactivation of capex-heavy sectors requires upfront investment in
manufacturing, skilled labour and fabrication sites that comes with significant lead time to scale.

Lack of project final investments decisions (FID) is impeding investment and the signal to invest is frequently missing.
Only a small portion of the project pipeline has reached FID, the developer landscape is fragmented, technologies are
undecided (floating wind), and repeat awards schemes are missing (CCS), all of which impede investment in the supply
chain. For companies to invest (domestic or foreign) government support is needed to improve the certainty of supply
chain demand.

Scale: key segments to secure scale early are engineering, fabrication and construction of offshore structures (ports)
and onshore facilities (processing plants, skilled labour), manufacturing expansion of major equipment and materials
(compressors, pumps, mooring lines), and offshore assets (anchor-handling vessels and offshore construction vessels).
To compete successfully the UK supply chain must be competitive, for example by improving efficiency and productivity
through automation and advanced manufacturing.

Develop: the UK holds key enabling technology for the new energy verticals, but it is important to commercialise the
existing technologies and facilitate for further cost reductions through continued R&D, as selection of providers of
major equipment in hydrogen and CCS will be dependent the most cost-efficient solutions.
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Retain: Some O&G segments are declining, and growth in new energy verticals will not offset this. They remain critical
to achieving both industry and government targets. This comprises, seismic and subsurface, drilling rigs and equipment,
as well as drilling services. To prevent a downturn in UK spending on drilling, intervention, and P&A, the CCS industry
needs to have an estimated capacity of around six times higher than government targets in 2030.

Significant export opportunities for all three energy verticals are observed, largest addressable markets for hydrogen
and CCS with accumulated spend reaching £590 billion and £470 billion, respectively, between 2024 and 2040, five to
six times the floating offshore wind market at £100 billion. Potential export market for design and engineering services,
where UK holds significant capabilities, totals £125 billion across the three new energy verticals this period. The subsea
market for CCS should also be a very viable opportunity.

Despite the smaller international market, floating offshore wind stands out as the most promising opportunity for the
UK to win international revenues. With advantages of an early and sizeable position globally together with highly
transferable and advanced capabilities from O&G, UK entities will be better positioned to compete.

The UK energy supply chain contains several companies that can act as system integrators, specifically engineering,
procurement and construction (EPC) and engineering firms, that can use established supplier relationships with UK
subcontractors to secure domestic and international wins for multiple UK entities. Government support with promoting
the capabilities of the UK’s energy supply chain in international markets will further enhance export opportunities.

Large export potential if successfu

7 ...:1--. UK oil and gas supply chain and opportunities in the energy transition
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Summary and recommendations

Rystadtnergy

Material opportunities and significant
capability overlap shows promise

After years ofdecling the UK energy supply chain is set to pivot, projecting a 4% annual growth in spending from 20
2040acrossoil and gasfixed-bottom wind and the three new energy verticals; floating wind, CCS and hydrogen.
However, this pivot is dependent on project certainty improving/project commitments transpiring. The new energy
verticals are expected to accumulate £150 billion in combined spending in the UK through 2040. The success of the
energy verticals hinges on the oil and gas supply chain delivering into théns essential that capabilities do not erode
before demand from new energy verticals takes off.

A Oil and gas spending has declined from £26 billion in 2014 to £10 billion in-2028ger year) and is set to continue destirat an
average of 4% annually from 2023 to 2040.

A Spending in fixethottom wind has not fully offset this decline, with a spending increase from £2 billion in 2015 to £TrbADES3.
Spending levels are expected to continue growth in the short term before stabilising at roughly £9 billion in 2025 thg®d@hout

A New energy verticals projected to surpass oil and gas spend in early 2031 arbfbead wind in 2032 primarily driven by tiROW
sector,which is e,xpected to see 2 gigawat’tsA(GW) of iAnsta,IIed capapity, accqur)ting for close to 30% of the global market, idgspite be
D2 aK2NL 2F UKS 3I20SNYyyYSyuQa ullNEHSuU 2% p D2 0é& Hnono

A Significant growth expected for CCS and hydrogen, but relatively lower contributions to UK spend compared to floating wind.

A with activities in new energy verticals, the stage is set for an overall spending growth that will challenge multiplsegapits, many
of them with a heritage in oil and gas. Overall spending will likely grow 31% annually from £200 million in 2023 toi£ k829H4i0.

Commercial implications

The forthcoming wave of new energy investments represents a strategic opportunity for the oil and gas supply chain to
diversify its revenue streams, enhance its capabilities, and extend its reach into international markets. Supply chain
companies should adapt towards theses new energy verticals by both maintaining and renehingéncompetence.

Policy implications

9y adaNBE GKS ! YQa 2At FyR 3IFa OFLIOoAfAGASAE R2 y23G SNRBRS ¢
necessary activity levels and support schemes. The success of these new energy verticals hinges on the oil and gas supply
chain delivering into these.

55aLAGS GKS | Yyoa St NIe Y2 gSholtofRvind thd UKisupplyShah gdigy@ditorgis G 3
YIENJ] S aKINB® [2¢ OFLIOoAfAGE YR aasSid 2@SNII LI 61 NB

reasons. With the new energy segments, there is an opportunityutdi se and depend on UKsil and gasstrength in
molecule handling (CCS and hydrogen) and deepwater projects (floating wind). These segments have a capability d
with the oil and gassector of between 60% and 80%.

A Spending distribution by supply chain segments reveals distinct differences in addressability by the oil and gas stipphe aiein
energy verticals. Some 84% of CCS spending is addressable by oil and gas supply chain companies through curren6@épabilities,
floating wind and 80% in hydrogen. This compares to 21% addressability of total spendinghoticedwind.

A The low addressability in fixdzbttom wind, together with low asset overlap, the dominance of turbine OEMs and low technology
components outside the domain of OEMs have been identified as key reasons for the failure in securing a larger sharesthéms
that have gone into expanding this fixednd industry, that has been heavily supported by government incentives.

Commercial implications

The fundamentals for securing work in the new energy verticals are better than it was febéixedn wind. Key enabling
technologies are being developed in the UK and a large share of the work scopes are releileantdayasupply chain
O2YLJ yASaqQ OdzNNEBstadge bulldoutIbnadpablitiesivdll behefiSnewNdnea¥gy industry sectors.

Policy implications

oil and gasupply chain companies will be critical to ensuring the success of the new energy verticals. The transition of the
supply chain will be critical not only to meeting government targets, but also to securing UK jobs where government
supported investments are made. Progressing-kEtge technology development and supporting readily transferable oil

and gas technology to be adapted to meet the needs of new energy production offers an opportunity to get ahead. As the
UK capabilities to serve the demand for new energy verticals is stronger than it was for fixed wind, there is a cle&wer path
develop a competitive supply chain industry in the UK. Depending on the supply chain segment, scaling, developing and/or
retaining UK capabilities will be critical to fulfil future demands.

Source: Rystad Energy research and analysis
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Summary and recommendations

Rystadtnergy

Rapid scaling of supply chain is needed,
but signal to invest Is missing

a The current UK oil and gas supply chain is heavily weighted towamsxdriven segments, but expansion into new
energy verticals requires capex capabilities. Reactivation of capeavy sectors requires upfront investment in

manufacturing, skilledabour and fabrication sites that comes with significant lead time to scale.

A UK oil and gas expenditure is heavily weighted towapscwith 50% of spending between 2024 and 2Q4ife segments supporting
this are largely locally or regionally centered.

A Capabilities in capelieavy segments, such as fabrication and construction, have been scaled down and outsourced$o low
countries partly due to a sustained period with lower levels of greenfield activity arcbngpetitivelabourcosts in the UK.

A The forthcoming growth phase in the new energy verticals will call for dagawy supply chain segments to be reactivated, wégbex
accounting for 93% in floating wind, 80% in hydrogen and 71% of spending in CCS from 2024 to 2040. Compared to afishese oil a
and fixedbottom, a larger share of these will need to be manufactured and/or assembled in the UK. This is dictated by tee onsho
nature of carbon capture and hydrogen plants and the egidg assembly and teaut of floating wind turbines.

A In some segmentse.g., subsea construction and suregine UK supply chain is already stretched due to the {aogée rolloti of
fixedwind combined with a shoterm oil and gaupcycle in the North Sea.
--@) Commercial implications

UK oil and gas supply chain companies must reactivate and scale capabilities intapexe segments to support the
buildout of new energy verticals. Due to the locality of activities, UK oil and gas supply chain companies should hold an
advantage, but capex projects entail higher risk for foreign competition.

imm  Policy implications

Capexheavy segments often require tfpont investments in infrastructure or offshore assets to meet demand. Examples
include fabrication capacities for heavy equipment, materials and metals, port infrastructure and offshore asset classes.
These builebuts have long lead times and will likely need government support to reach targets.

Lack of project FIDs is impeding investment and the signal to invest is frequently missing. Only a small portion of th|

project pipeline has reached FID, the developer landscape is fragmented, technologies are undecided (floating wing
and repeat awards schemes are missing (CCS), all of which impedes investment in the supply chain. For companie
invest (domestic or foreign), government support is needed to improve the certainty of supply chain demand.

A The missing signal to invest has similarities to the chicken and the egg causality dilemma. Lack of industry alignnaewt ssable
market conditions fail to signal the need for new investments in the supply chain. Without supply chain expansion campnitiects
is difficult, and as such, one could be left at a statiltl

A In floating wind, the vast option space in development concept, material and contraghséinders first movers from creatiagale.
The scattered developer landscape with smaller portfolios, results in a scarcity of sizable contracts with the sam@®edgnept.
certainty strengthens supply chain confidence to invest in manufacturing capability and capacity.

A Uncertainties related to offtake agreements and ars® demand for lovzarbon hydrogen and CCS hinder developers to committo ne
projects, this is exemplified by the current imbalance between announced (but not sanctioned) capture and storage capacities.
Continuous cost improvement for key enabling technologies also keeps investments on the fence.

0@) Commercial implications

Developers must provide greater transparency on upcoming work scopes, through communicating concepts and choices to
help the supply chain dask and invest in capacity buittlit, despite projectanctioning riskCollaboration and strategic
engagement both between developers and with the supply chain is needed.

i Policy implications

Government intervention is required to accelerate and mitigate the risks associated with investments in new supply chain
capacity and capabilities. For example, getting competitive allocation rounds for contracts for diffeéBcie FOW

correct (nonprice considerations) and moving on to CCS and hydrogen allocation rounds. Lack of government assistance
places the responsibility on private investors, who require volume pledges to progress.

Source: Rystad Energy research and analysis
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Summary and recommendations

ystadEnergy

Key to cater for scale and stimulate R&D to
ensure success across new energy verticals

Scale: key segments to secure scale early are engineering, fabrication and construction of offshore structures (ports
onshore facilities (processing plants, skilléabour), manufacturing expansion of major equipment and materials

(compressors, pumps, mooring lines), and offshore assets (antfaordling vessels and offshore construction vessels).
To compete successfully the UK supply chain must be competitive, for example, by improving efficiency and produd
through automation and advanced manufacturing.

A The key segments needed to scale are fabrication and construction of onshore facilities (13x), supply vessels (2titx) gabrica
construction of offshore structures (2.6x), major equipment (1.7x), engineering (1.7x), material and metals (1.6x), $RK1abx)S
subsea installation and survey (1.3x, but already tight).

A These are large segment aggregations and within these we will find highly constrained subsegments. Some key exampeaHiT&port
large capacity CO2 compressors, pumps, skaleolur (e.g.welders), offshore engineering, mooring lines, dynamic cables etc.

<) Commercial implications

Improve understanding of transferability of capabilities from oil and gas to each new energy vertical. Identify opportunities
and invest to build delivery abilities to meet the growing demand. Find business models to secure capacity early to unlock
investments and secure capital. The UK boasts wedding engineering capability, which is not only highly exportable but
also provides an opportunity to gain an early foothold.

mm Policy implications

Across these segments, it will be vital to secure both the required infrastructure and asset investmelatscamdSome of
these segments have challenging investment signals and contragpsetnd need government support. Access to skilled
workers and science, technology, engineering and mathematics (STEM) professionals is already under stress and
government must facilitate for the right education programs to secure-teng capacity to meet the scale required.

Develop: the UK holds key enabling technology for the new energy verticals, but it is importanbtmomercialisethe

existing technologies and facilitate for further cost reductions through continued R&D, as selection of providers of
equipment in hydrogen and CCS will be dependent the most effitient solutions.

A Technology owners play a key role when the supply chain for new emerging industries is being developed, largely diiitg their
drive down the cost of key enabling technologies.

A UK holds key enabling technologies suchlestrolysersor hydrogen production and carbon capture equipment in CCS through
companies like ITM, Linde, Carbon8 and Carbon Clean. Scaling these capabilities will be necessary to meet future demand.

A Technology owners have limited experience in bringing complex infrastructure projects together, a role typically sexy@dsigtéan
integrators, for which the UK has several experienced companies, including Subsea?, Wood Plc, Petrofac and TechnipFMC.

L{ 'ﬁ') Commercial implications

The presence of technology owners in the UK will improve the UK's opportunities to get a strong foothold in the supply
chain. Collaboration between technology owners and system integrators will be important to bring projects together due to
the complex nature of these developments, with examples including Technip Energies strategic collaboration with the
French lowcarbon hydrogen equipment suppliécPhy

i Policy implications

Facilitate the scaling of key enabling technologies in the new energy verticals such as electrolysers and carbon capture
equipment, and support UK's technology owners. Invest in R&D programmes to ensure that technologies developed in the
UK are at the forefront of the industry. Commercialise this technology development through existing companies, but also
48817 (2 ONRy3I F2N¥INR ySg @SyiGdaNBa G2 o0dAtR oNBFRGK Ay

Source: Rystad Energy research and analysis
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Summary and recommendations

Rystadtnergy

Preventing legacy O&G segments from
tapering off important to unlock CCS

Retain: someoil and gassegments are declining, and growth in new energy verticals will not offset this. They remain
critical to achieving both industry and government targets. This comprises seismic and subsurface, drilling rigs and

equipment, as well as drilling services. To prevent a downturn in UK spending on drilling, intervention and plugging
abandonment (P&A), the CCS industry needs to have an estimated capacity around six times higher than governmg
targets in 2030.

A The segments where the UK holds the highest capabilities are also those that will see the marginal growth and, in sorse segmen
continued decline in demand.

A These segments include subsurface, drilling rigs, drilling equipment and drilling sealigesticularly important for theCCS industry.
Despite a highly material market, drilling intensity does not match current oil and gas activity levels.

A However, these robust UK capabilities must be retained to ensure the successfolibaflthe CCS industry that hinges onstaeritical
activities to take place.

<##) Commercial implications

Retain capabilities by looking for international opportunitiesddrand gasvork scopes and invest in specialised
competence within CCS to further scale internationally so that enough demand is crafted to retain and potentially grow
these challenged segments.

mm Policy implications

Createfavourableconditions for these companies to operate within, by supporting companies operating in these segments
in the face of public opinion and support brownfield work scopes on exisilrand gadields to maintain supply chain
capabilities needed for CCS.

Significant export opportunities for all three energy verticals are observed, with largest addressable markets being fi
hydrogen and CCS, with accumulated spending reaching £590 billion and £470 billion, respectively, between 2024 3

2040, five to six times the floating offshore wind market at £100 billion. The potential export market for design and
engineering services, where the UK holds significant capabilities, totals £125 billion across the three new energy ve
during this period. The subsea market for CCS should also present a very viable opportunity.

A There are s[gnjficant export oppqrtunities fo[ all new energy verticalsi also when accounting for segments that aragtrmjlga[aally
d2dz2NDODSR yR 6KSy GKS ! YQa OdzNNByid OF LI oAftAGASE KFEBS 6SSy | LI

A The global addressable FOW market is estimated at $195 billion, where the sizeable domestic UK market accounts fon8dfg iof spe
the period 2024 to 2040.

A The UK domestic market for CCS and hydrogen is projected to make up £53 billion between 2024 and 2040 combined, witteye the cou
has a significant export potential should UK entities be successful.

A Vast potential export opportunities for CCS and hydrogen due to large addressable global markets, roughly five tolsbgtohak t
addressable market for FOW.

Commercial implications

Seek opportunities abroad and scale hitgmand, higkcapability segments such as subsea production systems (SPS) and
subsea umbilical, riser and flowline (SURF) packages, which hold strong synergies/targetability from oil and gasisIf the UK
able tosecure a technology advantage on key enabling technologies, this can be used as a lever to win integrated work
scopes internationally.

mm Policy implications

Support the UK's technology owners and make it easier for important supporting technologies, sisttratysersand

carbon capture equipment, to grow and develop in the emerging energy verticals. Champled plilic and private R&D

to progress latestage technology development and support proven, readily transferrable oil and gas technology to be
adapted to meet the needs of new energy production. Establish R&D regimes that helps push UK investment to the top of
the OECD peer group, unlocking the full potential of the UK economy; industry will underpin this by ensuring it delivers 30%
or greater locally sourced technology.

Source: Rystad Energy research and analysis
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Summary and recommendations

Rystadtnergy

System integrators can help unlock
International revenues

Despite the smaller international market, floating offshore wind stands out as the most promising opportunity for the

UK to win international revenues. With advantages of an early and sizeable position globally together with highly
transferable and advanced capabilities frooil and gasUK entities will be better positioned to compete.

A FOW rises as the most promising opportunity for the UK to win international revenues due to its current capability, prejecitity
and early mover advantage.

A The UK holds strong capabilities in some of the keyssgments within logistics and vessels and equipment and materials such a
dynamics cables, mooring solutions, ports (likely first mover) and vessels management.

A The domestic UK FOW market expected to reach £4 billion in 2030, equal to 64% of oil and gas spending in that yeasetbebelK is
an early mover, accounting for 36% of global average FOW spending between 2030 and 2040.

A The sizable addressable export markets for CCS and hydrogen suggests significant opportunities insgigheests

Commercial implications

Look to secure capacity outside UK to find enough firm work scopes (sanctioned projects) to build out capacity in floating
wind segments. Lean on existing and demonstrated prowess in several floating wind segments to secure work scopes
internationally.

Policy implications

Continue to facilitate for development in floating offshore wind to retain the early mover advantage. Support development
and buildout of capacity in key supply chain segments such as dynamic cables, mooring solutions and vessels where the U
holds strong capabilities and the potential to win international revenues is high. Ensure and support commercialisation and
industrialisation of new technologies that have been developed through UK's extensive R&D programs.

The UK energy supply chain contains several companies that can act as system integrators, specifically EPC and
engineering firms, that can use established supplier relationships with UK subcontractors to secure domestic and

AYUSNYLFGA2YyFE gAya F2NJ Ydzf GALX S 'Y SyGAdAaASao D2IFSNYy
supply chain in international markets will further enhance export opportunities.

A System integrator of these complex developments is well positioned to drive down cost thdusihalisationand scaling of new
sectors will have a significant advantage in the race to control the supply chain.

A System integrators traditionally have their own set of preferredsgipliers and will therefore likely bring along significantk to the
local UK supply chain both domestic and internationally.

A The UK houses some of the largest engineering and project management firms and engineering, procurement, construction and
installation (EPCI) companies in the oil and gas industry that hold the necessary requirements to take the role ofexystiem int
including Wood Plc and Worley, as well as EPCI holders such as Petrofac, Subsea7 and TechnipFMC.

Commercial implications

Larger contract packages awarded to system integrators in the UK will likely bring significant work for sradisedJK
supply chain companies. Improve the standing of these integrators through collaborative efforts with UK providers of key
enabling technologies.

Policy implications
Craft and support the role of the system integrators in the UK to secure a key role in the emerging supply chains through UK

A2 SNy YSyid FR@20F 08 F2NJ ! Y &adzl) & OKFAY O2YLI YyAS& FoNRL
energy supply chain in international markets will further enhance export opportunities.

Source: Rystad Energgsearchandanalysis

.---. UK oil and gas supply chain and opportunities in the energy transition



Content

Introduction
Summary and recommendations

Opportunities in new energy verticals
A5S@St2LvySyita Ay ySg SySNH@
A Domestic opportunities and challenges
A Global opportunities and challenges

Assessment of each energy vertical
A Fixedbottom wind
A Floating offshore wind
A Hydrogen
A Carbon capture and storage

PSNI A OF

~

a

Rystadtnergy

!



Rystadtnergy

Definition of a UK O&G supply chain
company and the broader supply chain

UK oil and gas supply chain companies are
defined as companies that are either a UK parent
company or the UK subsidiary of a foreign parent
company.

This report defines the UK oil and gas supply chain4)

as consisting of three types of companies:

1) The UK subsidiary of a UK parent company
that derives its turnover through sales to
either the domestic UK market or through
exports of products and services to the
international market.

2) The international subsidiary of a UK parent
company that derives its sales through sales
from its foreign subsidiary either to the UK or
to the international market.

UK parent company

3) Foreign parent company with a UK subsidiary
that derives its turnover through sales either
in the UK or through exported products and
services to international markets.

The UK also imports products and services
FNRY F2NBA3IYy LI NByi
subsidiaries. This turnover constitutes a part
of the UK offshore market, but the company
is not considered to be a UK oil and gas supply
chain company in this report.

02 YL

Together, entity types 1 to 3 form the defined UK
supply chain in this report. The capabilities of
international companies with a strong local
presence (UK subsidiary) are given equal weight to
a Ukheadquartered business.

Foreign parent company

(o N
{+) . 4 .
I UK International UK 1 International
[ subsidiary subsidiary subsidiary : subsidiary
I - -
1 Sales from :
| foreign
I : . 2 l
I |
| |
I |
I SUbsea 7 SUbsea 7 Baker Hughes :> : ’ HD ¥ iNoustries
I
I Subsea? has offices in I )
I Ukheadquartered every major offshore Baker Hughes : Al HyL_mda| Heavy
I Subsea7 holds several  region, both for sales (Houston) {paine : Industries delivers
' subsidiaries in UK and operations, but with globally th,"?ugh 15 UKI platform decks to the
: support from HQ subsidiaries : UK from South Korea
\ _ _ [
D UK supply chain companies = = = = = = = s

B UK turnover from UK oil and gas supply chain companies

B nternational turnover from UK oil and gas supply chain companies
I Turnover in the UK from international company, operations outside UK
I International turnover from international company

*This revenue constitutes a part of the offshore market in the UK but will not be included or addressed in this rep@teVéarmie
stemming from direct imports, i.e., outside of UK established entities

Source: Rystad Energy research and analysis
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UK O&G supply chain exposed to both
domestic and international markets

The route to the end market is not always clear ~ Subsea7 and Baker Hughes, to illustrate how we
for a supply chain company, with several define the UK supply chain baseline.

pathways to the end user existing. It can sell its
products and services to other service companies,
foreign or domestic, or directly to the end users
on the UKCS or in other offshore basins. These
pathways are not individually quantifiable. What
can be quantified is the size and development of
the end user markets, the E&P purchases in the
UK and other offshore basins. The call on supply 2. Baker Hughes, a W®adquartered business,

1. Subsea?, a UK headquartered business, gets
more than 75% of its revenue from international
activities. Renewables also account for a fair
portion of its annual turnover, and this highlights
an added complexity in quantifying the supply
chain size for oil and gas.

chain deliveries out of the UK depends on the has a significant UK presence. Its UK subsidiary,
development oboth of thesemarkets. In this which is included in the UK supply chain definition,
report we have included purchases from both has significant exposure to UK revenues.

upstream and midstream activities. These complexities imply that, when the current

The share of exports is highly segment dependent. baseline is evaluated, we will look to the end user
Engineering, subsea EPCI and well services have segments, the E&P purchases, to evaluate the

historically been key export segments for UK current andfuture outlook¥ 2 NJ G KS | YQ& & dz
companies. Below we highlight two examples, chain within the oil and gas domain.
UK O&G market International O&G market ———

Reported Reported international

UK turnover turnover ]
International

UK upstream
upstream

and midstream and midstream
purchases by UK supply ) purchases by
E&P companies E&P companies
companies

EXAMPLEIK oil and gas supply chain companies

UK-headquartered companies——— ——— UK subsidiaries
subses 7 Baker Hughes &3

UK turnover for Baker

| dZAKSaQ ! Y &dza
£140 million

billion", 2021 =———

International turnover for
.F1SNJ I dakSaqQ |
subsidiary:£90 million

UK turnover:
£1 billion

International turnover:
£3.2 billion

*Baker Hughes Oilfield Services & Equipment division revenue
Source: Rystad Energy research and analysis; Baker Hughes; Subsea7; Companies House
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O&G supply chain comprises six key
service segments

Three supply chain segments make up roughly The operations and maintenance segment
75% of the £1billion domestic UK oil and gas SYSNHSE Ia GKS O2NYySNamiz2yS
supply chain. supply chain, commanding approximately 30% of

endlture T |gn|f|c

A = A x 4 oa X i al 1}<
¢KS 1§ YQa R2_YSa_u)\O 2)\? I&K%utg;f zt‘hecon?nu upplyo pro san
complex network comprising diverse companies

i services needed to keep the mature base of
offering a broad spectrum of products and existing oil and gas infrastructure producing
services. This intricate landscape can be broadly '
categorised into six key service segments: The logistics and vessels segment as well as the
operations and maintenance; logistics and vessels;drilling, intervention and P&A segment follow as
drilling, intervention and plug and abandonment  the second and third largest segments, each with
(P&A); equipment and materials; engineering and about onequarter of total expenditure. This

construction; and the subsurface segment. significant share can be attributed to the

hat FyR 3ra 2LISNI (2NEQ egceﬂit::*gln pf ol ‘t)l" an Iﬂas '”u y| ¢

SELSYRAGINDE Ay GkKS ! yoa’* PR 'ﬂ ‘\'? NBEI ¥
with a-Sabstan presen subsea opera I0NS.

sectors averaged roughly £11 billion between
2020 and 2023. Understanding the distribution of Together the three segments of operations and
expenditures across various service segments maintenance, logistics and vessels, as well as
provides insights into the dynamics of the supply drilling, intervention and P&A make up about 75%
chain. of the domestic UK supply chain.

UK upstream and midstream capex and opex investments by segment, avg 2020-2023

X

Operations &
maintenance

B 8 4

Logistics &
vessels

Drilling,

intervention &
P&A

GBP billion real

29%

o 0O
7
o O

23%

Equipment & @
materials £V

Engineering &
construction A -

Subsurface

Source: Rystad Energy research and analysis; Rystad BeevgpeDemandCube



Key supply chain services utilised during
several lifecycle stages

Key supply chain products and services are infrastructure for hydrocarbon extraction. This

utilised across multiple stages during the oil and involves drilling production wells and

gas project lifecycle. constructing facilities such as platforms and
pipelines, and the manufacturing of subsea

Expenditures in oil and gas appears at different

lifecycles of a project, each representing a distinct equipment.

stage in the exploration, development, Some of the key supply chain services and
production and decommissioning of an oil and products appear across multiple stages during the
gas field. lifecycle such as the drilling, intervention and P&A

segment where 10% to 15% of spending is
centred in the preFID phase, 15% to 20% in the
EPC phase, 50% to 55% in the operations phase
and 20% to 25% in the decommissioning phase.

During the prefinal investment decision (FID)
phase, significant expenditures are incurred in
activities aimed at identifying potential
hydrocarbon reservoirs. This includes conducting

seismic surveys, exploratory drilling, and By breaking down the oil and gas supply chain by
thorough geological and geophysical studies services and products rather than a lifecycle
requiring rigs, vesselndsubsurface activities. oriented segmentation, we can pinpoint the key

distinct services and products by aggregating

In the EPC phase, expenditures are directed : :
demand across various lifecycles.

towards engineering, procurement and
constructionassociated withihe establishment of

UK upstream expenditures by segment and lifecycle, 2020-2023

% expenditures

v

Lifecycle

Decom

55-60% <5%

Segment Sub-segments Pre-FID EPC

Subsurface Subsurface 30-35% 10-15%

@)
©
o
=
Q
&
o
3
7

Materials & metals

SPS + SURF

Electrical & instrumentation
Major equipment

<5% 20-25% 75-80% <5%

Engineering & Fabrication & construction
Sinecring rleanie <5% 15-20%
construction Engineering

80-85% <5%

Drilling, intervention Drilling rigs & equipment
& P&A Drilling services & tools

15-20% 50-55% 20-25%

Subsea installation & survey
Logistics & vessels Supply vessels <5%
Logistics & supply bases

70-75% 20-25%

Maintenance & integrity
Facility leasin
yeasing. <5% <5% 85-90%
Decommissioning &
abandonment

10-15%

Source: Rystad Energy research and analysis; Rystad BeevgyeDemandCube
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Maintenance and integrity constitutes

largest su

Maintenance and integrity constitutes the largest

expenditure among the 15 susegments

comprising the domestic UK oil and gas supply

chain.

The six key service segments can be divided into
15 subsegments to provide more details on key
services that make up the oil and gas supply chain.
For example, the logistics and vessels segment is

Segment

Sub-segment

Subsurface

Engineering
&
construction

Drilling,
intervention
& P&A

Logistics &
vessels

Subsurface

Materials & metals

SPS & SURF

Electrical &
instrumentation

Major equipment

Fabrication &
construction

Engineering

Drilling rigs &
equipment

Drilling services &
tools

Subsea installation
& survey

Supply vessels

Logistics & supply
bases

Maintenance &
integrity

Facility leasing

Decomissioning &
abandonment

UK market size

(GBP billion)*

0.4

o

0.2

= I =
o
N o

%

o
«n

o
N

=
w

=
N

=
o

o
o

o
N

W

0.4

segment by expenditure

made up of subsea installation and survey, supply
vessels and the logistics and supply bases sub
segments as depicted in the figure below, which
breaks down the average domestic UK oil and gas
supply chain market size from 2020 to 2023 by
sub-segment. Maintenance and integrity is the
largest subsegment, averaging about £2.1 billion
per year in the period.

Description

Reservoir studies, log interpretation, geoscience, reserves evaluation,
seisimc acquisitions, processing of seismic, among others.

Manufacturing of oil country tubular goods (OCTG), part of pipes, valves,
and fittings for pipelines and upstream processing facilities.

Manufacturing and aftermarket services of subsea production systems,
separation, compression, boosting, flow meters, control modules and
large-diameter, composite flowlines and subsea umbilicals.

High-voltage transformers, switchgears and other power transmission and
distribution equipment. Instrumentation and automations sensors, meters,
cable trays and ladders, ETH cables, fiber optic cables.

Manufacturing and aftermarket services of major equipment such as
compressors, industrial pumps, process equpment, wellheads, trees, gas
turbines, combustion engines for power generation.

Costs associated with fabrication of topsides and structural steel including
decks, frames, process modules, templates etc. Onshore infrastructure,
piping installation, painting and welding.

Conceptual and feed studies for surface facilities, subsea and marine
engineering services. Detailed engineering, procurement and project
management for facility fabrication and construction activties.

Rigs for drilling, intervention and P&A operations including mobilization,
demobilization and fuel. Sales, rental and repair of rig equipment such as
top drives, drawworks, mud pumps and more.

Rental and sales of drilling tools such as coring bits, torque tools, supply and
handling of mud, completion fluids, wireline and cementing services for well
plugging and abandonment, and more.

Installation of subsea structures and equipment, geotechnical survey,
trenching, AUV/ROV support, subsea IMR services.

Cranes, winches and other material handling equipment for offshore
vessels, platform supply and mooring operations with PSVs and AHTS
vessels, and accomodation vessels, CTVs, ERRVs etc.

Port and shore-based warehousing and supply bases, road, rail sea and air
transportation of freight and people, catering, cleaning and accomodation
support services.

Mechanical and fabric maintenance services as well as MMO frame
agreements and shutdown/TAR services. Pipeline inspection, pigging and
plugging services and other operational support.

Leasing of floating production, storage and offloading (FPSO) and floating
storage and offloading (FSO) vessels.

Dismantling, shipbreaking, recycling and disposal of decommissioned
offshore vessels and steel structures including topsides, jackets and vessels
after being delivered to shore.

*UK market size (GBP billion real), average annual spendingZ0220
Source: Rystad Energy research and analysis; Rystad BeevgyeDemandCube
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UK capabilities and export potential vary
across supply chain segments

Export potential varies across segments due to engineering capabilities, with several key

differences in international competition, value engineering, procurement, construction and
OKIFAYy ReylYAOa | yR | YQainstalatiors(ERCE providedslahdidedicated | A v
capabilities. engineering houses established within the

Each of the 15 subegments is assessed on four country. The competitive landscape on a global

1Se’ Lu N vSGSNE G2 wy 02 GEIGRTRINIE petoliole s sy v 04
strengths, weaknesses and growth opportunities: Fevel 9 gs€g

1. UK capabilityWhat are the existing . . .
OF LIk oAt AGASE 2F kS 1 §OBESel e manjegance and integtity y 5 o
chain? Is domestic demand met by the import Se.gr.“e”t exhibits a ¢ nFrastmg proflle_, operating
of services and goods or supplied by local W|th|_n a local value chain whetbe majorl_ty of
entities? services are cat_ered to by locally g_sta_bllshed
companies. While the UK's capability is strong, the
2. Value chainWhat are the underlying value export potential within the maintenance and
chain dynamics shaping each segment? Is it a integrity segment is inherently limited, as is global
local, regional or global value chain? competition due to the requirement of local

3. Global competition:What is the magnitude skilled labour.

of competition from international players? Segments with regional or global value chains
4. Exportpotentialz K G A& GKS ! YORS N 0 i?_sf[rong capabilities and limited
otential in each segment? Strong UK in grnatlona! competition geperally make for hlgh
P . SELRZ2 NI LRUSYuAlIfd ¢KS | YQa

capability and regional/global value chains segments therefore have a higher probability of

generally offer higher export potential for the surviving despite an expectation of shrinking

UK. domestic demand for these services in the future.
. v W v W < w 7w A A 1 w . = . . 4 oY
¢ K.S baasaa YS y 4 oa Kzga U K‘I%le s'ub\ge%?nsta%lz{fién anld gulr?vey,adlrilfrf‘ng a dzLJLJt e
chain has robust capabilities within several of the ; ;
) . . services and tools, SPS and SURF, electrical
key supply chain segments, including subsea . : .
: . . equipment and instrumentation as well as the
installation and survey, maintenance and . . .
engineering suisegments stand as having the

integrity, drilling rigs and equipment, subsea .
production systems (SPS) and subsewbilicals Isaergrensetni;(port potential out of the 15 sub

risers and flowlines (SURF), as well as engineering,

among others. However, different value chain Segments with regional or global value chains and
dynamics and global competition impact the where the UK holds limited capability generally
export potential of these segments. means that more imported products and services

. . : . are required to meet domestic market demand.
The engineering segment is considered a global

value chain due to its transferability of exporting
services to other markets. The UK holds significant

Source: Rystad Energy research and analysis



UK O&G capabillities and export potential
vary across subegments

Source: Rystad Energy research and analysis; Rystad SeevipeSupplyCubendustry interviews
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