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Net Zero Teesside Economic Benefits

Executivesummary

Net Zero Teesside offers the opportunity faegeneration of Tees Valley and for the UK to take the first
step in unlocking the lorgrm benefits ofcarbon capture, utilisation and storagéne Net Zero Teesside
(NZT) project ian ambitious but credible pathway to achieve a decarbonised indudtistér at Teesside
capable of capturing and storing to 10 Mtpaof CQ by 2030.This represents a major infrastructure
investment for Teesside and the \dkdisa first step in unlocking the potential climate and economic
benefits from carbon capturetilisation and storage (CCUS)

Deploying CCUS at scale by 2030 is essential in order for the UK to meet its 2050 net zero emissions target.
CCU$%echnologies armeeded for firm lowcarbon generation, to decarbonisxisting industrial facilities, to

produce lowcarbon hydrogen for use in transport and for heaid to generate negative emissions using

bioenergy with carbon capture and storg@t=CQOSDespite a false staduring thelast decade, the UK is

again ready to start deploying commercial s€&®JSViomentum forCCUS is acceleratimyiven by

increasing public concerns about climate chatiygeg2 SN YSy i Qa O2YYAUYSyld G2 y
2050 andthel Yy 2dzy OSYSy i 2F mMynnyY (2 adzZlJ2NI (8 RSGSt 2|
Treasiry, 2020) NZToffers the opportunity to pioneer these essential technologies in a place with a rich
industrial heritage and help the UK meetaisbitiousclimate commitments.

Direct benefits

NZTcouldgenerate substantial direct economic benefits for Teesside andKhéncluding economic
growth and employmentlhis study estimatethat:

NZTcould support £4.8 billion in cumulativéirectgross value added{/A (undiscounted)
throughout the project lifetimé During the construction phase, NZT could supf8rOmillionin
direct GVA and 4,500 direct joasnuallyfrom 2024to 2028, reaching a peak ofiBOmillion in
direct GVA and 5,500 direct jobs2625

NZThelps position UK firms to w&CUS$ontractsacross the UK aridternationally.National
deploymentof CCUSould support £1.@illion indirect GVA and 18,000 direct joaanuallyby 2030

The export of CCUS goods and servioesdsupport £1.2illion indirect GVA and 13,000 direct
jobsannuallyby 20407

1 Grossvalueadded (GVA) is the value of goods and services produced less the cost of all inputs and raw materials used in production

2 National deploymentefers to deployment of CCUS throughout the UK. This includes deployment at Teesside and deployment beyond Teesside.

[ dzYdzf  GA@Stesr GKS €S@St 2F ylriAz2ylt RSLI28YSyld Y2RStAmbitondsckands Aa Ay f
from the net zero technical advice to government (CCC, 2019).
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Figurel NZTdirect benefits

annually from 2022028, reaching a peak of £450m GVA and 5,500 d

= Net Zero Teesside could support £370m in GVA and 4,500 direct job
Regional
jobs in 2025

J

syoojun

~

‘ Development of a CCUS cluster at Teesside suppertsdeideployment .
A7 NEUGEIM of CCUS lineg A GK GKS /// Qa ySG TSNB (I NBS
in GVA and 18,000 direct jobs annually by 2030

syoojun

If the UK moves first and builds expertise in the design, construction and
manufacture of CCUS goods and services, UK business could unloc ort
markets capable of supporting £1.2bn in GVA and 13,000 direct jobs
annually by 2040*

Note: *Exports could support £1.1bn in GVA and 12,500 jobs by 2030
Source:  Vivid Economics

The UK is likely to be a strong competitor in CCUSsgaddservices given existing strengths in engineering,
construction managemenand sectostrengths inoil and gas and spedigichemicalsAt Teesside, there is

an existing supply chain potentially capable of supporting the-butldf CCUS, includingultiple design

houses, industrial gas and chemical facilities, catalyst manufacturing, andisidiéspleoplefor

construction and installation activities such as pipefitting and wel@ivgn these existing strengths, the

direct benefits set out abowely on the assumption that the UK can supply content for CCUS projects at the
same level as existing market shares in similar goods and services.

There is an opportunity for targeted supply chain interventions and higher levels of innovation spending to
increase the level of UK content in CCUS projects and generate more direct benefits foikinetiis
scenario, UK market share couldugeto 20% higher in domestic and export markets. As a result, direct
benefits could increase BB0millionin GVA and 500 jobs at Nafihuallyfrom 2024to 2028.At the

national level, these interventions could suppo£380 millian increase in GVA and additional 5,000 jobs
annually Supplier and innovation suppaisomitigatesdifficult tradeoffs between UK content levels and
consumer costs by positionityK supplieraspreferred suppliers foboth cost and quality reasons

However, without governnmé and industry support, UK suppliers could lose out to international
competitors, reducing the direct benefits from CCUS projects to théhilKcould reduce UK market share
by 20% or more in the domestic and export markets. As a result, direct bénoefitsiZT could decline by
£70millionin GVA and 1,000 jolasinuallyover2024¢28. At the national level, Ugaptured GVA could
decline by £600 million and employment by 5,000 annually.

Widereconomy benefits

NZTdirectproject spending will flow througihé local and nationadconomy, generating widesconomy
benefits.This includes indirect economic growth and employment from bustodsssiness spendingnd
induced economic growth and employment from housetiolbusiness spendingfor examplejndirect
spending in the supply chain and induced spending on local services such as hotels and re&tatnants.
the construction phase, NZT could support £Ffi0on in indirect and induced GVA and 13,500 indirect and
induced jobsannually Widereconomy benefitsvill continue diring the operation phaseyhenNZT could
support £600million in indirect and induced GVA ang t0 9,500 indirect and induced jolasnually
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The NZT CCUS system anddavibon fuel production could enable and safeguarergpintensive jobsBy
offering access to a carbaapture system and lowarbon fuels, NZT can reduce carbon costs for local
industry and allow industry to offer differentiated l@arbon products, which couldtimatelyfetch a
premium on carboftonstraned international markets. These Neffabled lowcarbon options support
continued industrial activity at Teesside and could attract new firms looking to reduce carbon costs and
produce lowcarbon products. Continued industrial activity supports and safeglexisting energy

intensive jobswhile new investment could enable new ones. As a ré$dlf, couldupport and safeguard
between 35% and 70% of existing manufacturing jobs in Tees afall&glpenable at least 7,000 potential
jobs identified in théSouth Tees Development Corporat{&TDEmaster plan

Opportunities to addredabour andskills shortageand maximise local participation

The Tees Valley labour market is weaker than the national labour market with relativeigdrigfioyment
and economic inactivityet there arecurrentlymultiple job vacanciedhis points to a skills gap between
unemployed workers and ttekills requiredy employers. This gaplikely towiden given projected
demand br new and existing jodsom NZT andther employers in the regioithe construction phase of
NZTcouldwiden the existing labour and skills gap in Teessillstantiallyvhen the project will demand a
mix of high and lowskilled workers. The gap during the operation phase dmikimaller given the existing
slack in the chemical and process labour magwd theannounced angbotential closurs of power and
industrial facilities in the region.

Upskilling and active recraientwill be essential in order to employ local workdusing each phase of the
NZT projectA higher level of participation in the project by local workarsbe achieved by:

Leveraging existing poliayterventions
Partnering with local education providexsexpand and upskill potentialorkers

Recruiting experienced and highly skilled workers from facilities that have ctoseslinced
imminentclosure or could potentially close

Recruiting Teesside residents currently working elsewhere in the UKaadabr
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1 Introduction

Net ZeroTeessid€dNZT)s a Carbon Captutdtilisation and Storage (CCUS) project inNtbeth East of
EnglandNZTaims tocreatel KS ' YQ&a FTANEG RS ObyNapinhdg the&bon gmiRslpasi NAK | f
from power and industrial facilitiest Teesside and storing the captured carbon in the NorthiBeader to

achieve this vision, NETA Ya (2 0 dzA f eommefchaturakydsiteed cafbdnNaptire power

plant Thispower plant will serve asé¢hanchor load of thearbon capture and storad€ CS$ystemand will

be joined by indusial facilities in the regionincluding fertiliser, chemicals and hydrogeoducers that

plan to buildcarbon capture technology ande the transport and storageatworkto permanently store

their carbon emissiongnder the North SedNZT represents a major infrastructure investment toatd

transform Teesside and the UK.

The NZT projecsset out in this report represents a credible pathway to achieve a decarbonised industrial
cluster at Teesside by 203Mhis project is ambitious, butinA yS A G K GKS ! YQa O0ONRI RS
target. The NZT project, as envisioned here, includédirmithree newcombinedcycle gas turbinedQCG)r

trains with CCUS, retrofitting existing biomass and erfepgy-waste facilities with CClEhd retrofitting

existing industrial facilities with CCUS. In total, this represents approximately 10 I3(p&bf eesside by

2030.

Tees Valley has suffered from the decline of heavy industries such as steel, coal and shipbuilding, but faces
favourable prospects due to a dynamic business and institutional cultuzeegion has recently faced high
unemployment ad low levels of economic activity, with heavy industry like steel reducing activity and

closing plantsincluding the iconic Redcar facilitihisin part reflects a general loss of competitiveness

heavy manufacturing in the WRd the restructuring fathe UK economy towasddvanced manufacturing
andservicesLocal labour market dynamics reflect this challengeskilling Despite highunemployment

from closuresbusinesses in the region frequently report a skills shortage.

However, the business community lamitinued to invesin both physical and human capitabr example,
PD Ports has invested £120 million in the past seven years ifobthtart infrastucture to expand
capacity and service quality, while also funding learning andasgitlg for young people in the region. On
the institutional side, the creation of the Souteessidé®evelopment Corporation (STDC) in 2016, the first
of its kind outsidef London, has allowed for greater lobbyingh&tnational level andnore effective
regionalorganistion.

2 A0K GKS 32Ff 2F 6S02YAy3 (cksserby 2030f MYEmbodiesitieE § T S NP
prospect for an economic, social and enviremtal regeneration of Tees Valléypcallypuilding and

operating NZTould supporeconomic growth and highualityjobsfor decades to comeAccess to th&NZT

CQ transport and storage network and lesarbon fuels couldttract newinvestmentsn infragructure and
technology revitalisinghe region For Tees Valley resident$Z Tcould grant momentum in building local

skills and increasing the qualifications rate ofwloekforcethrough speciaded vocational training.

At a national level, N£buld be thdeader incarbon capture antbw-carbon industryThe skills and

expertisebuilt at Teesside could support wider development of CCUS across sectors (power, industry,
hydrogen production) and throughout the WKomparedvith other low-carbon projects in the UK, NZT is

more advanced in technical and feasibility stagesordinglyitiso Sa G LJX I OSR G2 06S502YS
decarbonised industrial cluster.

Theobjectiveof this study is tédentify the potentiakhort and longterm economic benefits from NZT and
to assesshe capacityof the nationalsupply chain and the local labour market to enghet these benefits
are maximised for Teesside and the Oksreportis intended as an exploratory exercise to identify what is
possible under an ambitiouget credibleCCUS deploymentenaricat Teeside and does not represent
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specific commitments to UK contemployment levelsr CCUS investmentdieélreport is structurecs
follows

Section 2 estimates thaotentialdirecteconomidbenefits fromCCUS at the NZT project level, the
national level ad from export markets

Section JEstimates thepotentialwidereconomic benefits from NZihcluding indirect and induced
benefits and employment supportesafeguarded and enabled by NZT

Section &£xamineghe impact of higher and lower levels of UKteahon economic growth and
employment

Section Sassesasthe Tees Valley labour market and skills availaiilitye regionand explores
interventionsthat could increase local participationtire NZT proje¢tand

Section 6 concludes

Tablel describes the types of benefits covered and the sedtiavhichthey areassessed

Tablel Description of direct, indirect and induced benefits

Direct Supported from project expenditure 2
Indirect Supported from project spending in the supply chain 3.1
Induced Supported from direct and indirect employee spending 3.1
Indirect- . )

Enabled Unlocked from the STDC master plan with low-carbon infrastructure and fuel 3.2
Indirect- _— : . ) .
Existing direct jobs that are supported and safeguarded with-low carbon infrastructure
Supported and 3.2
and fuel
Safeguarded

Source: Vivid Economics
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2 Directbenefits

DeployingCCU$ line with theCommittee on Climate Charig¢ / /) e@#izero advice will generate direct
economic benefits for the UK, including economic growth and employBemhomic benefits ariseom
expenditure onrCCU$o0o0ds and services during the development, construction and operat®©@ds

projects which benefit UK suppliergith contractsand UK workers with employmerithis section estimage

the GVA UK firmsald capture and the number of UK workevlo could be employel throughexpenditure

on CCU$oods and services hree markets: the KTproject, the UK domestic markesnd the global

export marketThis section also assesses a more ambitious version oZifmdject, W ¢ S S & dzh &RB Q=
where additionalCCU$ deployed in the power, industry and hydrogen production sggtor

Development of £CUSluster at Teesside supports-\ditie deploymento€CCUf Ay S A GK GKS /
zero target.The deployment levels set out below reflect a high level oftamtat Teesside and throughout

the UK, including approximately 10 Mipecarboncapture bythe NZT project by 2030 add0 Mtpa of

carboncapture bythe entire UK by 2050. This level ofJK RS RSLJ 2@ YSyid Aa O2yairai
CdZNIKSNJ ! YoOAGA2Y A0Syl NA2 Ay (KS /Fgur@sgetsygBoCud SNB |

deployment for each of the Teesside scendrnipsector Figure3 sets out UKCCUS$eployment consistent

GAGK GKS [/ /1 Q& ySia 1 S ndertielFitHesAmbitod scanar@iisSniludesy R & S O
deployment ofCCU$ power €omposed ofjasCCUSndbioenergy with carbon capture and storage

(BECCY, industy and for hydrogen production. In order to estimate the direct benefits from export

markets, this analysis assumes the EU27tlacest of the world RoW marketsdeployCCUSonsistent

with the CCUSleployment rates in théEAY Energy Technology Persgiges ETP2-degree scenaridEA,

2017)* Figure4 sets outCCUSleployment in the EU27 and RoW export markets by market and sector.

3 Future hydrogen production in the Teesside Future scenario is in line with total UK hydrogen deployment and is baseteuel assgssment of

potential regional demand that is costgnt with rapid UK adoption of hydrogen in transport and heat in the North of England.

4 Given low levels of CCUS deployment to date in export markets, this study assuméslfiéd RSt & Ay 20GFAYyAy3a GKS LO9!
deployment levels in exportarkets, within interim deployment (2008 p 0 6F 8SR 2y GKS //{ Df2olf LyadAddaiSQs
Institute, 2019).
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Figure2 Cumulative capture capacity IGCUS sectdo 2050 (NZT left panel, Teesside Future right panel)
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Figure3 Cumulative capture capacity by CCUS sector to 2080 (
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Figure4 Cumulative capture capacity by CCUS sector to 2050 (EU27 left panel, RoW right panel)
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Source:  Vivid Economicbased orlEA (2017) and Global CCS Institute (2019)

Direct economic benefits fro@CUSepend on the quantity dECUS8eployedandthe UK conént ofthe
goods and servicgairchasedo deliverCCU®rojects The estimates below assur@€USleployment
O2yaraiaSyd ¢AilK G(RuBher Ambit@rasceyididgvhich & Na outiaboNdaBUK
content levels consisht with the existing Wl market share in similar goods and services today. Obtaining
the same market share afmilar goods and servicexlayrelies onthe UK moving firdty deployingCCUS
clusters by 203@nd UK firmdeveraging expertise in existing strengths such as ogjasidchemicals and
engineeringlf the UKdevelops a domesti€CU$narketfirst, then UK firms and workers can buipertise
in the design, construction and manufactureC&U$goods and servicesallowingUK busines®
successfully compete for contracts in export markdtgen the unertainty of futureglobaldeployment
levels,onlythe domestic opportunitiesssociated witihydrogen production with QfSare considered.
Table2 sets outpotential UK content levels hyarketbased on the trade in similar goods and ser\iB&ssS,
201% and UNComtradé. This level of UK content assumes positive support to industry from the UK
deploying CCUS by 2030 and UK firms actively leveraging existing expertise in relategsindustri
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Table2 UK content by market

Note: EPCmEngineering, Procurement, Construction management
Source:  Vivid Economics based on UN Comtrade

The cost of deployingCU® 2y aA a i Sy d 6 A G K (iKli€elytothangeloveytithdefldciBgNe G F N
learning rates and the cost difference between new build and retrofiis. assessment assuntleat unit

costsdecline over time in order teeflectthe cost savings froomoving from firstof-a-kind (FOAK) to ntbf-

a-kind (NOAKECU®rojects.Expenditure levelslsoreflect the substantial cost difference between retrofits

and new build projectsCCUSetrofits of gas generatioim the UKare unlikely to be economic gimeequired
development times andxisting asset lifetime$lowever, rost existing UK biomass capacity is new enough

G2 NBOINRFAGET 6KAOK A& T dzNI K SshiorsadslchggchwBbRUZa 0 5 NI E Q&
CarbonHumber, 2019)Accordingt, for the domestic marketthis assessmemtssumsthat there areno

CCuUsetrofits of gas generatigrbutthat all biomass generation that began opemgtifter 2010 is

retrofitted with CCU®efore new BECCS capacity is budt the export analysis, this assessment assumes

no retrofits given IEATRIeployment pofiles

Direct employment benefits estimate the number of jobs supported®y®xpenditure.Job estimates are
the number offull-time equivalentsupporteddirectlythroughCCU®xpenditure. These ardirectjobs

W3 dzLJLI2 NIi SR QI , siheeihe v kersdirectiySupid ited ISED 8xpenditure may be attracted
to or displaced from other sectors due to changes in enemgyumption andnvestment.

2.1 Net Zero Teesside

During the construction phasiZTcouldsupport £70millionin GVAand 4,500 direct jobannuallyfrom
202410 2028 GVA and jobenefitsare greatestluring the peak of construction actiisupportingt450
millionin GVAand 5,500 direct jobis 2025 Benefits are driven by the deploymentl@fMtpa of CCU&t
Teessiddoy 2030. This includes deploying @\ of ga€CUSretrofitting the equivalent 60.4 GW of
BECCSincludingsome energyrom-waste retrofitsyand capturing # Mtpa from existing industrie®uring
the operationphase(2030;50), NZTcouldsupport£120 million in GVAnd 900 jobs annuallyhroughout
the lifetime of the project (202(50),NZT could suppo£i4.8 billion in cumulative G\{Andiscounted)
Figureb sets out GVA by CCUS sector and employment by expenditure.
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