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FOREWORD

The UK is a leader in the global  
effort to taÆāle Ælimate ÆhaĊge. 
It has shown the rest of the 
œorld that proteÆtiĊg the 
eĊŒiroĊmeĊt aĊd ÆreatiĊg 
eÆoĊomiÆ groœth ÆaĊ go  
hand in hand.

}he eŒideĊÆe is ŒisiÅle aÆross the �N 
eÆoĊomř. �s ÅusiĊesses haŒe stepped up to 
the ÆhalleĊgeș �N emissioĊs haŒe falleĊ Åř 
oŒer ǣǟɦ siĊÆe ǠǨǨǟș œhile :#q has groœĊ 
Åř tœo thirds. �leaĊ groœth is at the heart of 
this suÆÆess storř. �lmost ɈǠǟǟÅĊ has ÅeeĊ 
invested in renewables in the UK over the past 
deÆadeș ÆreatiĊg aĊd sustaiĊiĊg huĊdreds of 
thousands of jobs.

Uoœ the �N is the ťrst maþor eÆoĊomř to 
estaÅlish iĊ laœ that œe œill aÆhieŒe Ċet šero 
ÆarÅoĊ emissioĊs Åř ǡǟǤǟ. }his Æreates a 
sigĊiťÆaĊt opportuĊitř to put the �N at the 
leadiĊg edge of iĊĊoŒatioĊ to meet its Ælimate 
ÆhaĊge ÆommitmeĊts.

The Humber and the surrounding region is 
uĊiĪuelř plaÆed to lead this traĊsitioĊ. }he 
region is home to Britain’s biggest industrial 
eÆoĊomř emplořiĊg ǤǤșǟǟǟ people. At has a 
riÆh heritage of iĊdustrřș sāills aĊd trade. �ith 
the right supportș the >umÅer ÆaĊ reȭtaāe 
its plaÆe oĊ the œorld stage as a maþor gloÅal 
ÆeĊtre of iĊdustrř aĊd iĊĊoŒatioĊ. 

}his ÆaĊ oĊlř happeĊ if œe aÆt Ċoœ. Zther 
regions around the world are planning and 
iĊŒestiĊg iĊ loœ ÆarÅoĊ iĊfrastruÆture. �ř 
ÆreatiĊg the ÆoĊditioĊs to ÅeÆome gloÅal 
leaders iĊ ÆleaĊ iĊdustrř theř are seeāiĊg to 
œiĊ gloÅal iĊŒestmeĊt aĊd preserŒe aĊd Æreate 
Ċeœ þoÅs. Af ĊothiĊg ÆhaĊgesș the >umÅer ȯ aĊd 
UK as a whole – will lose more major industries 
puttiĊg þoÅsș sāills aĊd opportuĊities at risāș 
todař aĊd for future geĊeratioĊs.

In 2019, the Zero Carbon Humber partnership 
œas estaÅlished Åř a group of leadiĊg eĊergř 
ÅusiĊesses aĊd orgaĊisatioĊs Æommitted to 
traĊsformiĊg the regioĊ iĊto the œorldȸs ťrst 
ȷĊet šeroȸ ÆarÅoĊ iĊdustrial Æluster Åř ǡǟǣǟ. 
}his report sets out a roadmap for aÆhieŒiĊg 
this through the use of ÆarÅoĊ Æapture aĊd 
storage teÆhĊologř aĊd hřdrogeĊ.

}hese grouĊdȭÅreaāiĊg teÆhĊologies œould 
eĊaÅle iĊdustrř to groœ iĊ the >umÅer œhile 
helpiĊg to meet the �Nȸs amÅitious Ælimate 
targets. At œould also eĊaÅle us to produÆe 
loœ ÆarÅoĊ hřdrogeĊ at the sÆale Ċeeded to 
deÆarÅoĊise iĊdustrřș poœerș heatș traĊsport 
aĊd maritime aÆross the Uorth of 'ĊglaĊd.

�e ÆaĊ help �ritaiĊ maiĊtaiĊ its status as a 
œorld leader iĊ loœ ÆarÅoĊ teÆhĊologies aĊd 
aÆhieŒe ÆleaĊ groœth ȭ ÆreatiĊg Ċeœ þoÅs aĊd 
reÅalaĊÆiĊg the eÆoĊomř iĊ the proÆess.

weŒeral ÅusiĊessesș iĊdustrř groups aĊd 
represeĊtatiŒes from ÆiŒil soÆietř are alreadř 
ÅehiĊd this ŒisioĊ to deÆarÅoĊise the >umÅer. 
}he Æase is Ælear ȭ œe Ċeed to aÆt Ċoœ.
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 The Humber can 
become the first zero 
carbon industrial 
cluster in the world. 
It can thrive again as 
a British industrial 
powerhouse.”

“ ZERO CARBON HUMBER PARTNERSHIP

Will Gardiner
�hief 'ŘeÆutiŒe ZŨÆerș #raŘ :roup
Irene Rummelhoff
'ŘeÆutiŒe �iÆe qresideĊtș 'ĪuiĊorɁ
Jon Butterworth
�hief ZperatiĊg ZŨÆerș UatioĊal :rid 
Ventures
Lord Haskins of Selby
�hairș >umÅer OoÆal 'Ċterprise qartĊership
David Talbot 
�hief 'ŘeÆutiŒe ZŨÆerș ��}�>
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EXECUTIVE SUMMARY

}his report ÆoĊsiders hoœ the 
�N ÆaĊ deÆarÅoĊise its maþor 
industrial hubs and explains 
œhř the >umÅer is the Ċatural 
plaÆe for this to start. 

At aÆāĊoœledges the ÆhalleĊges maĊř heaŒř 
iĊdustries faÆe liĊāed to Ælimate ÆhaĊge 
aĊd highlights the teÆhĊologies that œill Åe 
Ċeeded to deÆarÅoĊise. 

It then examines how the Zero Carbon 
>umÅer partĊership œill œorā œith others to 
harĊess these teÆhĊologies to deÆarÅoĊise 
the �Nȸs largest iĊdustrial Æluster aĊd aÆt as a 
Æatalřst for other regioĊs aÆross the Uorth of 
England to thrive into the future. 

The roadmap to the Humber becoming 
carbon neutral would include: 

Ȣ #eŒelopiĊg a hřdrogeĊ demoĊstrator aĊd 
test faÆilitř iĊ the >umÅerț

Ȣ AĊstalliĊg ÆarÅoĊ Æapture teÆhĊologř at #raŘ 
qoœer wtatioĊ to Æreate the œorldȸs ť rst 
ÆarÅoĊ ĊegatiŒe poœer statioĊț

Ȣ  �uildiĊg a ÆarÅoĊ dioŘide ȧ�Z2) transport 
aĊd storage sřstem aÆross the regioĊ that 
iĊdustrř ÆaĊ ÆoĊĊeÆt toț

Ȣ wafelř storiĊg �ǟ2 deep under the seabed in 
the woutherĊ Uorth weaț

Ȣ �ĊloÆāiĊg a ÆuttiĊgȭedge hřdrogeĊ eÆoĊomř 
ȯ proŒidiĊg a loœ ÆarÅoĊ fuel to deÆarÅoĊise 
iĊdustrřș poœerș heatș traĊsport aĊd 
maritime aÆross the Uorth of 'ĊglaĊdț

Ȣ �reatiĊg the ÆoĊditioĊs for Ċeœ iĊdustries 
œhiÆh use the ���w pipeliĊe or loœ ÆarÅoĊ 
hřdrogeĊ to deŒelop iĊ the regioĊ ȯ ÆreatiĊg 
Ċeœ þoÅs aĊd opportuĊities loÆallř aĊd 
aÆross the ÆouĊtrř.

WHAT A ZERO CARBON INDUSTRIAL CLUSTER COULD LOOK LIKE IN THE HUMBER REGION
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Chapter One sets out the industrial 
challenge of climate change.

Ȣ }he �Nȸs heaŒř iĊdustries haŒe ÅeeĊ iĊ 
deÆliĊe for deÆades. }he þourĊeř to a Ċet 
šero ÆarÅoĊ eÆoĊomř represeĊts Åoth a 
ÆhalleĊge aĊd aĊ opportuĊitř. 

Ȣ }he >umÅer ÆoĊtriÅutes ɈǠǧÅĊ a řear to 
Gross Value Added (GVA). It is home to the 
�Nȸs largest iĊdustrial Æluster. At is also the 
�Nȸs most ÆarÅoĊ iĊteĊsiŒe regioĊ.

Ȣ Af ÅusiĊesses aÆross the >umÅer fail 
to deÆarÅoĊiseș Åased oĊ ÆeĊtral >T 
}reasurř foreÆasts theř Æould faÆe ÆarÅoĊ 
taŘes of up to Ɉǡ.ǨÅĊ a řear Åř ǡǟǣǟ ȯ 
puttiĊg their future at risā.

Ȣ }raĊsitioĊiĊg aœař from high ÆarÅoĊ 
emissioĊs to a more sustaiĊaÅle eÆoĊomř 
œould alloœ the >umÅer to maāe a 
sigĊiť ÆaĊt ÆoĊtriÅutioĊ to the �N meetiĊg 
its Ælimate goals.

Chapter Two highlights the 
technologies that will decarbonise 
industry.

Ȣ }here is a Åroad ÆoĊseĊsus that ���w aĊd 
hřdrogeĊ œill plař a āeř role iĊ eĊsuriĊg the 
�N meets its Ælimate goals. }he �ommittee 
oĊ �limate �haĊge ȧ���Ȩ sařs that ���w is a 
ĊeÆessitřș Ċot aĊ optioĊș for reaÆhiĊg Ċet 
šero emissioĊs. 

Ȣ �ioeĊergř œith ÆarÅoĊ Æapture aĊd storage 
ȧ�'��wȨ ÆaĊ remoŒe ÆarÅoĊ dioŘide from 
the atmosphere. The CCC has advised 
goŒerĊmeĊt it œill plař a ÆruÆial role 
in offsetting emissions from hard-to-
deÆarÅoĊise seÆtors iĊ the future. 

Ȣ >řdrogeĊ œill haŒe a ÆruÆial role to plař iĊ 
deÆarÅoĊisiĊg iĊdustrřș poœerș heat aĊd 
traĊsport. �arÅoĊ Æapture teÆhĊologř œould 
alloœ hřdrogeĊ to Åe produÆed at sÆale from 
Ċatural gas œith a loœ ÆarÅoĊ footpriĊt.

ZERO CARBON HUMBER PROJECTS TIMELINE

2025
Hydrogen (H2) demonstrator 
and test facility constructed 

in the Humber

2027
Carbon capture, usage and 
storage (CCUS) technology 

installed on one Drax 
biomass unit

2028-35
CCUS technology installed in all 
Drax biomass units generating 

up to 16 million tonnes of 
negative emissions per year

2028-40
Hydrogen production scaled 
up to provide low carbon fuel 
to multiple end users (heat, 
power, transport, maritime 

and industry)

PHASE ONE: ANCHOR PROJECTS PHASE TWO: SCALE-UP OF BECCS AND HYDROGEN

ZERO CARBON HUMBER PROJECTS TIMELINE
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Chapter Three outlines the global race 
to help industries decarbonise.

Ȣ �hile the �N has ÅeeĊ raĊāed iĊ the top ťŒe 
ÆouĊtries for readiĊess to deploř ���wș other 
ÆouĊtries are moŒiĊg ahead œith amÅitious 
deÆarÅoĊisatioĊ proþeÆts aĊd are iĊŒestiĊg iĊ 
ÆleaĊ iĊfrastruÆture.

Ȣ Uorœařȸs UortherĊ Oights proþeÆt is aimiĊg to 
deŒelop the œorldȸs ťrst storage faÆilitř that 
ÆaĊ reÆeiŒe �Z2 from other ÆouĊtries.

• The PORTHOS initiative in the Port of 
Rotterdam would see the establishment 
of a CCUS industrial hub with CO2 stored 
iĊ depleted gas ťelds offshore. }he 
Netherlands is also developing the world’s 
ťrst faÆilitř to geĊerate Ǡǟǟɦ ÆarÅoĊ free 
poœer usiĊg hřdrogeĊ as fuel.

Ȣ Uorth �meriÆa domiĊates the ���w marāet 
aĊd has the Åiggest ĊumÅer of largeȭsÆale 
���w faÆilities iĊ the œorld ȭ the maþoritř of 
œhiÆh are used to support 'ĊhaĊÆed  
Zil teÆoŒerř.

Chapter Four outlines the Zero Carbon 
Humber project and the benefits it  
will deliver which include:

Ȣ #eliŒeriĊg the œorldȸs ťrst Ċet šero ÆarÅoĊ 
iĊdustrial Æluster Åř ǡǟǣǟ.

Ȣ �ÆÆeleratiĊg progress to taÆāle Ælimate 
ÆhaĊge Åř ÆapturiĊg up to ǤǢTt�ǟ2 a řear ȯ 
thatȸs almost a third of the ÆarÅoĊ saŒiĊgs 
œhiÆh ��w Ċeeds to deliŒer for the �N to 
reaÆh Ċet šero Åř ǡǟǤǟ.

Ȣ >elpiĊg proteÆt ǤǤșǟǟǟ þoÅsș saŒiĊg 
iĊdustrial ÅusiĊesses aÆross the >umÅer 
ɈǡǦ.ǤÅĊ iĊ ÆarÅoĊ taŘes Åř ǡǟǣǟ aĊd helpiĊg 
the regioĊ Æompete for iĊŒestmeĊt aĊd 
export opportunities around the world.

Ȣ 'ŘteĊdiĊg liŒes Åř improŒiĊg air Īualitřș 
saŒiĊg ɈǠǣǧmĊ iĊ aŒoided puÅliÆ health 
Æosts ÅetœeeĊ ǡǟǣǟ aĊd ǡǟǤǟ Åř reduÆiĊg 
iĊdustrial emissioĊs aÆross the >umÅer.

Ȣ �ÆtiĊg as a Æatalřst to aÆÆelerate the 
deÆarÅoĊisatioĊ of other parts of the  
North of England.
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}he �N has set aĊ amÅitious target to reduÆe 
greeĊhouse gas emissioĊs Åř at least Ǡǟǟɦ  
Åř ǡǟǤǟ. AĊ doiĊg soș it has led the world  
to taāe aÆtioĊ to ÆomÅat ÆatastrophiÆ  
Ælimate ÆhaĊge. 

}he ÆhalleĊge of meetiĊg this target has  
ÅeeĊ aÆāĊoœledged Åř goŒerĊmeĊt aĊd 
businesses, but the opportunities have not  
ÅeeĊ fullř eŘplored.

}he ÆolleÆtiŒe respoĊse to Ælimate ÆhaĊge 
ÆaĊĊot Åe oĊe that maāes us poorer aĊd more 
diŒided. �ÆhieŒiĊg Ċet šero should Ċot Åe seeĊ 
as a ÆhalleĊge to the œař our ÆouĊtrř ruĊsș Åut 
as aĊ opportuĊitř to Åuild a more prosperous 
ÆouĊtrř supported Åř stroĊg iĊdustries that 
sustaiĊ highlř sāilled aĊd œellȭpaid þoÅs. 

9or the �Nȸs iĊdustrial heartlaĊdsș the þourĊeř 
to Ċet šero represeĊts Åoth aĊ opportuĊitř 
and a threat. Regions that have a long-term 
strategř to deÆarÅoĊise staĊd to ÅeĊeťt from 
Ċeœ þoÅs aĊd iĊŒestmeĊt. }hose œho do Ċot risā 
missiĊg out oĊ the ÅeĊeťts of ÆleaĊ groœth aĊd 
seeiĊg ÅusiĊesses offshore to loœ ÆarÅoĊ huÅs 
overseas.

}his report foÆuses oĊ the opportuĊitř. At 
ÆoĊsiders the teÆhĊologies that ÆaĊ uĊloÆā 
a ÆleaĊer future for our maþor iĊdustries  aĊd 
outliĊes aĊ amÅitious plaĊ iĊ the >umÅer œhiÆh 
will transform the fortunes of the region, set the 
fouĊdatioĊs for other iĊdustrial Ælusters to Åuild 
oĊ aĊd maāe a maþor ÆoĊtriÅutioĊ to the �Nȸs 
ǡǟǤǟ Ċet šero target. 

}his amÅitioĊ alreadř eĊþořs Åroad politiÆal 
support. Uearlř Ǧǟɦ of the �ritish puÅliÆii are 
oŒerœhelmiĊglř iĊ support of urgeĊt politiÆal 
aÆtioĊ to taÆāle Ælimate ÆhaĊge. �N ÅusiĊesses 
also reÆogĊise that their suÆÆess depeĊds 
oĊ hoœ ĪuiÆālř theř ÆaĊ traĊsitioĊ to greeĊ 
teÆhĊologies.iii

�ut other ÆouĊtries are also traĊsitioĊiĊg 
aœař from high ÆarÅoĊ emissioĊs aĊd ÅuildiĊg 
more sustaiĊaÅle eÆoĊomies. }he �N ÆaĊĊot 
Åe ÆomplaÆeĊt aĊd risā falliĊg ÅehiĊd as other 
ÆouĊtries ÅeĊeťt from the teÆhĊologies of  
the future.

�e haŒe aĊ opportuĊitř to aÆt. }here is 
ÆoĊseĊsus from the puÅliÆș politiÆiaĊs aĊd 
business that the status quo is unsustainable 
aĊd that a failure to reduÆe our ÆarÅoĊ 
emissioĊs œill haŒe ÆatastrophiÆ effeÆts for 
future generations.

CHAPTER 1
THE INDUSTRIAL CHALLENGE OF CLIMATE CHANGE

WHAT IS NET ZERO?  
On 12 June 2019, the UK Government laid 
the draft Climate Change Act 2008 (2050 
Target Amendment) Order 2019i  to amend 
the �limate �haĊge �Æt ǡǟǟǧ Åř iĊtroduÆiĊg 
a target for at least a Ǡǟǟɦ reduÆtioĊ of 
greeĊhouse gas emissioĊs ȧÆompared to 
ǠǨǨǟ leŒelsȨ iĊ the �N Åř ǡǟǤǟ.

}his is otherœise āĊoœĊ as ‘net zero’.

10          Capture for Growth ȯ �reatiĊg the œorldȸs ťrst šero ÆarÅoĊ iĊdustrial Æluster



 

We need to refocus the  
lens through which we 
see net zero. Rather than 
treating it as a trial, we need 
to see it as an opportunity. 
We should seize the chance 
to carve out a niche for 
Britain and exploit our 
existing advantages to 
become a world leader in 
cutting-edge environmental 
technology.”

Sir John Armitt, Chair of the National  
AĊfrastruÆture �ommissioĊș Lulř ǡǟǠǨ.iv

1.1 - UK INDUSTRY  
IS IN DECLINE
}he �Nȸs maĊufaÆturiĊg iĊdustrř is still the 
ĊiĊth largest iĊ the œorldș despite the deÆliĊe 
siĊÆe the ǠǨǦǟs œheĊ the seÆtor ÆoĊtriÅuted 
ǡǤɦ of :#q. }odař it emplořs ǡ.Ǧ millioĊ peopleș 
produÆes Ǡǟɦ of ĊatioĊal eÆoĊomiÆ output aĊd 
deliŒers ǣǤɦ of �N eŘports totalliĊg ɈǡǦǢÅĊ.v

TaĊufaÆturiĊg remaiĊs ÆeĊtral to the suÆÆess 
of the �N eÆoĊomř. 9or eŒerř ɈǠmĊ that the 
maĊufaÆturiĊg seÆtor ÆoĊtriÅutes to �N :#q 
itselfș a further ɈǠ.ǤmĊ is supported aÆross the 
œider eÆoĊomř through iĊdireÆt aĊd iĊduÆed 
maÆroeÆoĊomiÆ effeÆts.vi

>oœeŒerș �N maĊufaÆturiĊg faÆes seŒeral 
ÆhalleĊgesș Ċot least iĊÆreasiĊg iĊterĊatioĊal 
ÆompetitioĊ. wiĊÆe ǡǟǟǟș maĊufaÆturiĊg has 
fallen faster as a proportion of the total UK 
eÆoĊomř thaĊ it has iĊ aĊř other deŒeloped 
eÆoĊomř.vii

FALLING MANUFACTURING

“
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The UK has one of the 
smallest foundation 
industry sectors relative to 
GDP in the Organisation for 
Economic Co-operation  
and Development (OECD).  
Since 2000 its share of 
GDP has shrunk by 43%, 
compared to an average 
decline across the  
OECD of 21%.”

AĊstitute for quÅliÆ qoliÆř tesearÆhș wtroĊg 
Foundation Industries, 2016.viii

'Ċergř iĊteĊsiŒe iĊdustries iĊ partiÆular haŒe 
faÆed maĊř pressures siĊÆe the ǡǟǟǧ ťĊaĊÆial 
Ærisis. AĊ steel produÆtioĊș the fragilitř of the 
iĊdustrř has ÅeeĊ Årought iĊto foÆus Åř the 
situatioĊ faÆiĊg �ritish wteel iĊ wÆuĊthorpeș 
œhiÆh is iĊÆreasiĊglř faÆiĊg stiff iĊterĊatioĊal 
ÆompetitioĊ. �mÅitious Ælimate targets 
also meaĊ thatș œithout aĊř iĊŒestmeĊt iĊ 
deÆarÅoĊisatioĊ teÆhĊologřș regioĊs that  
are reliaĊt oĊ heaŒř iĊdustrř risā ÅeiĊg hit  
the hardest.

This is not a time to 
be too cautious, as UK 
steelmakers face an 
uncertain business 
environment. The 
Government needs to move 
swiftly to secure a bright 
future for the sector while 
addressing the elements 
which undermine  
our competitiveness.” 

:areth wtaÆeș �N wteel #ireÆtor :eĊeralș ǡǟǠǨ.ix

}his deÆliĊe of heaŒř iĊdustrř matters. 
�ithout a diŒerse raĊge of seÆtors iĊ the 
eÆoĊomřș the �N is at risā of oŒereŘposure to 
doœĊturĊs iĊ ÆertaiĊ iĊdustries. 

The level of exports – measured in volume or 
Œalue terms ȯ is aĊ iĊdiÆator of a ÆouĊtrřȸs 
aÅilitř to remaiĊ gloÅallř ÆompetitiŒe. 
AĊ the period ÅetœeeĊ Tař ǡǟǠǧ aĊd Tař 
ǡǟǠǨș eŘports of goods produÆed Åř the 
maĊufaÆturiĊg seÆtor iĊ the �N totalled 
ɈǡǦǢÅĊș aÆÆouĊtiĊg for ǣǣɦ of total �N 
exports.x At is Ælear that iĊdustrř remaiĊs of 
ÆritiÆal importaĊÆe to �N eŘports. }he �Nȸs 
gloÅal ÆompetitiŒeĊess aĊd staĊdiĊg as oĊe of 
the œorldȸs largest eÆoĊomies is ultimatelř at 
risā if the deÆliĊe ÆoĊtiĊues.
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� ÆoĊtiĊued deÆliĊe iĊ �N iĊdustrř œill haŒe 
sigĊiťÆaĊt impliÆatioĊs for highlř sāilledș œell 
paid aĊd seÆure emplořmeĊtș direÆtlř through 
maĊufaÆturiĊg ÆompaĊies aĊd iĊdireÆtlř 
through their supplř ÆhaiĊs. TaĊř þoÅs iĊ heaŒř 
iĊdustrř ÆommaĊd higher thaĊ aŒerage salaries 
aĊd more seÆure terms aĊd ÆoĊditioĊsș œhiÆh 
are iĊÆreasiĊglř rare as the proportioĊ of  
those iĊ selfȭemplořmeĊt aĊdȥor iĊseÆure  
œorā iĊÆreases.

Trade unions stand ready 
to do our part. Workers 
who are at the forefront of 
dealing with the challenges 
of climate change must 
have a central voice in plans. 
A quick and successful 
transition will need 
agreements with unions 
to retrain people with jobs 
at risk for new work in low 
carbon industry with good 
pay and conditions.”

9raĊÆes Zȸ :radřș :eĊeral weÆretarřș }��.xi

�Ċř deÆliĊe iĊ maĊufaÆturiĊg also risās 
deepeĊiĊg iĊeĪualitř ÅetœeeĊ the Uorth 
aĊd wouth of 'ĊglaĊd. }he ÆoĊÆeĊtratioĊ of 
maĊufaÆturiĊg iĊdustries iĊ the Uorthș opposed 
to serŒiÆe seÆtor iĊdustries iĊ the wouthș meaĊs 
that the Uorth is at the merÆř of loœer leŒels 
of groœth iĊ maĊufaÆturiĊg. 9or eŘampleș 
œhile the maĊufaÆturiĊg iĊdustries œere oĊlř 
eŘpeÆted to groœ Åř Ǡɦ ÅetœeeĊ ǡǟǠǦ aĊd ǡǟǡǟș 
the ÆommuĊiÆatioĊs aĊd professioĊal serŒiÆes 
seÆtor œas eŘpeÆted to groœ Åř oŒer Ǣɦ.xii � laÆā 
of iĊŒestmeĊt iĊ maĊufaÆturiĊg iĊ the Uorth 
aĊd a deÆliĊe iĊ the seÆtor œould eŘaÆerÅate 
regioĊal iĊeĪualitř.

1.2 - THE HUMBER - THE 
UK’S LARGEST INDUSTRIAL 
REGION
'Ċergř iĊteĊsiŒe iĊdustries maāe a sigĊiťÆaĊt 
ÆoĊtriÅutioĊ to the �N eÆoĊomř. }ogether these 
iĊdustries aĊd their supplř ÆhaiĊs are œorth 
ɈǤǡÅĊș support ǥǟǟșǟǟǟ þoÅsxiii aĊd aÆÆouĊt for 
4% of the UK’s GVAxiv. }heř produÆe produÆts 
that are esseĊtial to the �Nȸs loœ ÆarÅoĊ 
eÆoĊomřț from steel aĊd lightœeight Æomposites 
for œiĊd turÅiĊes aĊd eleÆtriÆ Æarsș to glassș 
ÆeramiÆs aĊd adŒaĊÆed iĊsulatiĊg materials for 
loœȭeĊergř housiĊg.xv

}he >umÅer has a riÆh iĊdustrial heritageș 
hostiĊg the steel iĊdustrřș oil reťĊeriesș ÆemeĊt 
maĊufaÆturersș petroÆhemiÆal produÆers aĊd 
ÆhemiÆal maĊufaÆturers. At ÆoĊtriÅutes ɈǠǧÅĊ 
eaÆh řear to �N :�� ȯ a Īuarter of œhiÆh is 
related to maĊufaÆturiĊg ȯ aĊd heaŒř iĊdustrř 
proŒides the maiĊstař of emplořmeĊt iĊ the 
regioĊ œith ǤǤșǟǟǟ œorāiĊg iĊ the maĊufaÆturiĊg 
seÆtor aloĊe. 

�ut �N iĊdustrř also aÆÆouĊts for arouĊd ǡǤɦ 
of all greenhouse gas emissions in the UK. Two 
thirds of these emissioĊs Æome from eĊergř 
iĊteĊsiŒe iĊdustries œhiÆh are ofteĊ loÆated ĊeŘt 
to eaÆh other iĊ Ælusters.xvi 

AĊ the >umÅerș the high ÆoĊÆeĊtratioĊ of heaŒř 
iĊdustrř meaĊs that ǥɦ of 'ĊglaĊdȸs iĊdustrial 
aĊd ÆommerÆial eĊergř use is Åř ÅusiĊesses iĊ 
the region.xvii }he >umÅerȸs iĊdustrial Æluster 
ÆurreĊtlř emits more �Z2 thaĊ aĊř other �N 
Æluster ȧǢǟɦ more thaĊ wouth �alesș the ĊeŘt 
largest),xviii aĊd is the most eĊergř iĊteĊsiŒe 
region in the UK.

“
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1.3 - THE COST OF FAILING 
TO DECARBONISE
�arÅoĊ priÆiĊg is desigĊed to eĊÆourage 
ÅusiĊesses to reduÆe ÆarÅoĊ emissioĊs aĊd fuĊd 
deÆarÅoĊisatioĊ programmes Åř taŘiĊg fossil 
fuels. At is regarded as oĊe of most effeÆtiŒe 
œařs for ÆouĊtries to reduÆe their emissioĊs aĊd 
has ÅeeĊ iĊstrumeĊtal iĊ phasiĊg �ritaiĊȸs Æoalȭ
ťred poœer statioĊs off the sřstem.xx The UK 
goŒerĊmeĊt eŘpeÆts ÆarÅoĊ priÆiĊg to iĊÆrease 
sigĊiťÆaĊtlř oŒer the ÆomiĊg deÆades. �ased 
oĊ ÆurreĊt foreÆastsș iĊdustrial ÅusiĊesses 
aÆross the >umÅer Æould faÆe a ÆarÅoĊ taŘ Åill 
of ÅetœeeĊ ɈǠ.ǣÅĊ aĊd Ɉǣ.ǢÅĊ iĊ ǡǟǣǟș if theř 
fail to deÆarÅoĊise.xxi }his œould iĊeŒitaÅlř 
plaÆe greater pressure oĊ ÅusiĊesses iĊ the 

>umÅer ȭ puttiĊg þoÅs aĊd supplř ÆhaiĊs at risā 
aĊd erodiĊg the regioĊȸs aÅilitř to attraÆt Ċeœ 
ÅusiĊesses aĊd iĊÆreasiĊg the risā of ÆarÅoĊ 
leaāageș œhere ÆarÅoĊ emissioĊs are simplř 
moŒed offshore rather thaĊ reduÆed.

�s a resultș there is iĊÆreasiĊg urgeĊÆř for aÆtioĊ 
from Åoth iĊdustrř aĊd goŒerĊmeĊt to safeguard 
these Ælusters. �ith the right regulatorř 
frameœorāș eĊergř iĊteĊsiŒe iĊdustries Æould 
start to harĊess Ċeœ teÆhĊologies to eĊsure 
theř haŒe a sustaiĊaÅle aĊd prosperous futureș 
help ťght Ælimate ÆhaĊge aĊd eĊaÅle them to 
Æompete oĊ the œorld stage. �arÅoĊ Æapture 
usage aĊd storage aĊd hřdrogeĊ are tœo 
teÆhĊologies that œill plař a ÆruÆial role iĊ this 
transition.

xix

THE UK’S LARGEST CLUSTERS BY INDUSTRIAL EMISSIONS ONLY

14          Capture for Growth ȯ �reatiĊg the œorldȸs ťrst šero ÆarÅoĊ iĊdustrial Æluster



The Humber is home to 
several power stations and 

two of the UK’s six major oil 
reť Ċeries proŒidiĊg 

The region has over 20+ 
onshore windfarms, 
œhiÆh aloĊe proŒide 

power for over 200,000
UK homes and provides 

aÆÆess to oŒer 400 
offshore wind turbines. It 

ÆurreĊtlř deplořs 1.87GW
of power with a further 

ǠǠ:� to Åe ÆommissioĊed 
Åř ǡǟǢǟș 85% of the UK’s 

planned development
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CHAPTER 2
CARBON CAPTURE USAGE AND STORAGE (CCUS)  
AND HYDROGEN CAN DECARBONISE INDUSTRY

2.1 - CCUS IS A CRITICAL 
PART OF PROTECTING THE 
FUTURE FOR UK INDUSTRY
The Intergovernmental Panel on Climate Change 
ȧAq��Ȩ has highlighted that aÆhieŒiĊg the 
ambitions of the Paris Agreement to limit future 
temperature iĊÆreases to Ǡ.Ǥ degrees œill reĪuire 
more thaĊ þust iĊÆreased efforts to reduÆe 
emissioĊsț it œill also reĪuire the deplořmeĊt of 
teÆhĊologies to aÆtuallř remoŒe ÆarÅoĊ from the 
atmosphere.xxiii

���w is the proÆess of ÆapturiĊg ÆarÅoĊ dioŘide 
emissioĊs Æreated Åř eĊergř aĊd iĊdustrřș 
œhiÆh are theĊ either permaĊeĊtlř stored or 
used iĊ iĊdustrř. At preŒeĊts �Z2 from entering 
the atmosphere aĊd ÆoĊtriÅutiĊg to gloÅal 
œarmiĊg. qossiÅle storage sites iĊÆlude saliĊe 
aquifers or depleted oil and gas reservoirs, 
puttiĊg ÆarÅoĊ emissioĊs ÅaÆā iĊ the grouĊd.

#eplořiĊg ���w is esseĊtial for deÆarÅoĊisiĊg 
eŘistiĊg eĊergř aĊd iĊdustrial proÆesses. Ueœ 
iĊdustries are also eŘpeÆted to emerge œhiÆh 
œill Åe aÅle to use the Æaptured ÆarÅoĊș ÆreatiĊg 
other optioĊs to āeep it out of the atmosphere. 

Uo siĊgle teÆhĊologř aloĊe ÆaĊ maĊage the 
adŒerse effeÆts of Ælimate ÆhaĊge. �et there 
is Åroad iĊterĊatioĊal ÆoĊseĊsus that ���w 
teÆhĊologies œill plař a ÆritiÆal role iĊ meetiĊg 
the �Nȸs ȯ aĊd the œorldȸs ȭ eĊergř aĊd Ælimate 
goals. }he Œital role of ���w œas reaŨrmed Åř 
the Committee on Climate Change (CCC), Net 
Zero: The UK’s contribution to stopping global 
warming report.

CCS is a necessity not an 
option for reaching net 
zero GHG (greenhouse gas) 
emissions”.xxiv

�ř helpiĊg to deÆarÅoĊise iĊdustrřș geĊerate  
loœ ÆarÅoĊ poœer aĊd eĊaÅle the produÆtioĊ  
of hřdrogeĊ at sÆaleș ���w offers sigĊiťÆaĊt  
new opportunities for the UK - on a national  
aĊd iĊterĊatioĊal sÆale. At œill also help the  
�N ÅeÆome a gloÅal leader iĊ taÆāliĊg  
Ælimate ÆhaĊge. 

���w ÆaĊ also deliŒer ÆoĊsideraÅle soÆioȭ
eÆoĊomiÆ ÅeĊeťts Åř helpiĊg to Æreate Ċeœ 
þoÅsș improŒe Īualitř of lifeș reduÆe eĊergř 
Æosts for families aĊd ÅusiĊessesș aĊd support 
the eÆoĊomiÆ ŒiaÅilitř of the �Nȸs most heaŒilř 
iĊdustrial Ælusters.xxv

For these reasons the momentum behind CCUS 
in the UK is building. In 2018, the Government 
Æommitted to haŒiĊg the ťrst ���w faÆilitř up 
aĊd ruĊĊiĊg Åř the midȭǡǟǡǟs. }he ��� aĊd 
�usiĊessș 'Ċergř aĊd AĊdustrial wtrategř weleÆt 
�ommitteeș a Ærossȭpartř groupiĊg of Tqsș haŒe 
argued we should be developing CCUS in multiple 
iĊdustrial Ælusters aÆross the ÆouĊtrř.

“

xxvi
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2.2 - BIOENERGY WITH 
CCUS CREATES THE 
OPPORTUNITY TO 
REMOVE CARBON FROM 
THE ATMOSPHERE
}here are differeĊt třpes of ÆarÅoĊ 
Æapture teÆhĊologies. 

�ioeĊergř œith ÆarÅoĊ Æapture usage aĊd 
storage ȧ�'��wȨ is reÆogĊised as oĊe of the 
most importaĊt ÅeÆause it doesĊȸt simplř 
preŒeĊt ÆarÅoĊ emissioĊs ÅeiĊg produÆed ȯ it 
also remoŒes ÆarÅoĊ from the atmosphere. 

The CCC’s Net Zero report ideĊtiť ed �'��wș 
ȵas oĊe of the reĪuired āeř Ċearȭterm aÆtioĊs 
that are oĊ a ȷÆritiÆal pathȸ toœards the �N 
aÆhieŒiĊg Ċet šero emissioĊs Åř ǡǟǤǟȶ.xxvii The 
:oŒerĊmeĊtȸs �leaĊ :roœth wtrategř refereĊÆes 

BECCS as one of several greenhouse gas removal 
teÆhĊologies that Æould remoŒe emissioĊs from 
the atmosphere aĊd help aÆhieŒe loĊg term 
deÆarÅoĊisatioĊ.xxviii � þoiĊt report Åř }he tořal 
�Æademř of 'ĊgiĊeeriĊg aĊd tořal woÆietř has 
estimated that �'��w Æould eĊaÅle the �N to 
Æapture Ǥǟ millioĊ toĊĊes of �Z2 per řear Åř 
2050 – removing almost half of the emissions 
prediÆted to remaiĊ iĊ the eÆoĊomř.xxix

2.3 - HYDROGEN CAN 
HELP DECARBONISE
POWER, INDUSTRY, 
HOMES, BUSINESSES 
AND TRANSPORT
�hile the poœer seÆtor has eĊþořed 
sigĊiť ÆaĊt groœth iĊ reĊeœaÅles iĊ reÆeĊt 
řearsș deÆarÅoĊisiĊg iĊdustrřș traĊsport aĊd 
agriÆulture remaiĊs a ÆhalleĊge. 

CO²
DEPLETED
FLUE GAS

CAPTURING CARBON DIOXIDE (CO2) FROM BIOMASS 
GENERATION AT DRAX POWER STATION

CO² + 
SOLVENT

CO² 

 SOLVENTFLUE GAS1
2

3

4

6

5

1 Electricity is produced and enters the national grid system
2 Flue gas containing CO2 leaves the power production process. It is cooled and treated before 

entering an absorption tower
3 Inside the absorption tower, a chemical reaction takes place which extracts CO2 from the flue gas. 

CO2 depleted flue gas is released to the atmosphere
4 The solvent containing the CO2 is heated in a re-boiler, which reverses the chemical reaction 

separating the CO2 from the solvent
5 The solvent is then re-circulated back into the carbon capture system
6 The now pure stream of CO2 is transported via pipeline for permanent storage under the southern 

North Sea 

Flue gasses

Solvent

Carbon dioxide (C02)

KEY

3

POWER STATION

CAPTURING CARBON DIOXIDE (C02) FROM BIOMASS 
GENERATION AT DRAX POWER STATION
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>řdrogeĊ œill Åe part of the solutioĊ. At ÆaĊ Åe 
ÅurĊed to deliŒer heat iĊ iĊdustrial proÆessesș 
to heat ÅuildiĊgs aĊd to fuel heaŒř traĊsport. At 
ÆaĊ also Åe used iĊ poœer aĊd ÆaĊ Åe stored liāe 
natural gas.

}he ��� states that to reaÆh Ċet šero emissioĊs 
Åř ǡǟǤǟș the �N œill Ċeed Ċeœ hřdrogeĊ 
produÆtioĊ ÆapaÆitř that is ÆomparaÅle to the 
�Nȸs ÆurreĊt fleet of gasȭťred poœer statioĊs.xxx

>oœeŒerș ÆreatiĊg hřdrogeĊ from Ċatural gas 
geĊerates ÆarÅoĊ emissioĊs. }hat is œhř largeȭ
sÆale produÆtioĊ of hřdrogeĊ œill Ċeed to Åe 
ÆomÅiĊed œith ���w teÆhĊologř iĊ the future. 
�heĊ aŒailaÅleș surplus reĊeœaÅle eĊergř 
should also Åe harĊessed to Æreate ȷgreeĊȸ 
hřdrogeĊș Œia eleÆtrolřsis of œaterș œhiÆh ÆaĊ 
share the same iĊfrastruÆture as hřdrogeĊ  
from natural gas.

���w has the poteĊtial to āiÆā start Ċeœ 
hřdrogeĊ teÆhĊologř aĊd help Æreate Ċeœ 
iĊdustriesș þoÅsș aĊd the opportuĊitř to 
deÆarÅoĊise iĊdustrřș poœerș heatș traĊsport 
aĊd maritime aÆross the Uorth of 'ĊglaĊd.

Zther ÆouĊtries are also looāiĊg at this 
teÆhĊologř. AĊ the AĊterĊatioĊal 'Ċergř �geĊÆř 
(IEA) report, The Future of Hydrogen: Seizing 
Today’s Opportunitiesș lauĊÆhed at the :ǡǟ 
meetiĊg iĊ LuĊe ǡǟǠǨș eĊergř aĊd eĊŒiroĊmeĊt 
miĊisters offered seŒeral reÆommeĊdatioĊs 
to help goŒerĊmeĊtsș ÆompaĊies aĊd other 
staāeholders to sÆale up hřdrogeĊ proþeÆts 
around the world.xxxi

Ats reÆommeĊdatioĊs iĊÆluded four speÆiťÆ 
areas œhere immediate aÆtioĊ Æould help lař 
the fouĊdatioĊs for the groœth of a gloÅal ÆleaĊ 
hřdrogeĊ iĊdustrřȚ

i. Taāe iĊdustrial ports the ĊerŒe ÆeĊtres for 
sÆaliĊg up the use of ÆleaĊ hřdrogeĊț

ii. �uild oĊ eŘistiĊg iĊfrastruÆtureș suÆh as 
Ċatural gas pipeliĊesț

iii. 'ŘpaĊd the use of hřdrogeĊ iĊ traĊsport Åř 
usiĊg it to poœer Æarsș truÆās aĊd Åuses that 
ruĊ oĊ āeř routesț

iŒ. OauĊÆh the hřdrogeĊ tradeȸs ťrst 
international shipping routes.xxxii

PROJECTED USE OF HYDROGEN ACROSS UK ECONOMY IN 2050
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Hydrogen is today 
enjoying unprecedented 
momentum, driven by 
governments that both 
import and export energy, 
as well as the renewables 
industry, electricity and 
gas utilities, automakers, 
oil and gas companies, 
major technology firms 
and big cities. The world 
should not miss this 
unique chance to make 
hydrogen an important 
part of our clean and 
secure energy future.”

#r 9aith �irolș 'ŘeÆutiŒe #ireÆtor at the A'�.xxxiii

“
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CHAPTER 3
THE UK IS COMPETING TO BE A GLOBAL LEADER  
IN INDUSTRIAL DECARBONISATION

Governments around the world are investing in 
ÆleaĊ iĊfrastruÆture to attraÆt ÅusiĊesses aĊd 
allow them to operate without damaging the 
eĊŒiroĊmeĊt or peopleȸs health ȯ saŒiĊg moĊeř 
aĊd maāiĊg their operatioĊs sustaiĊaÅle oŒer the 
loĊgȭterm. }his iĊÆludes efforts to prepare to 
deploř CCUS ȧÆarÅoĊ Æaptureș usage aĊd storageȨ  
aĊd hřdrogeĊ iĊfrastruÆture.  

AĊ a gloÅal assessmeĊt of ÆouĊtries œhiÆh 
are leadersș ȵiĊ the ÆreatioĊ of aĊ eĊaÅliĊg 
eĊŒiroĊmeĊt for the ÆommerÆial deplořmeĊt of 
��wȶș the :loÅal ��w AĊstitute rated the �N as 
oĊe of the ťŒe top sÆoriĊg ĊatioĊs for ȵreadiĊessȶ 
ȧaloĊgside �ustraliaș �aĊadaș Uorœař aĊd the 
United States).xxxiv This is attributed to the 
supportiŒe poliÆř frameœorāsș ÆompreheĊsiŒe 
regulatorř aĊd legal frameœorāsș aĊd detailed 
storage assessmeĊts.Ɂ 

�lthough the assessmeĊt is eĊÆouragiĊg for 
the �Nȸs goal of reaÆhiĊg Ċet šero emissioĊs Åř 

ǡǟǤǟș the report fouĊd that Ċo ĊatioĊ ȯ iĊÆludiĊg 
the top ťŒe ȯ has estaÅlished the ĊeÆessarř 
ÆoĊditioĊs to driŒe ���w deplořmeĊt at the rate 
reĪuired to meet ÆurreĊt Ælimate amÅitioĊs. 

}he gloÅal ÆompetitioĊ for ÆapitalisiĊg oĊ 
iĊŒestmeĊt for emissioĊs reduÆtioĊsș þoÅs aĊd 
the triÆāleȭdoœĊ eÆoĊomiÆ ÅeĊeťts for regioĊs 
aĊd ĊatioĊs should Ċotș aĊd must Ċotș Åe taāeĊ as 
a given for the UK. 

While the foundations are strong for the UK to 
utilise its strategiÆ ÆomparatiŒe adŒaĊtage iĊ 
iĊdustrřș other ÆouĊtries suÆh as Uorœařș the 
Netherlands and the United States are also 
iĊŒestiĊg sigĊiťÆaĊt amouĊts iĊ deŒelopiĊg 
���w teÆhĊologř.

}he ĊeŘt phase of ���w Æalls for a stroĊg 
ÆommitmeĊt aĊd aÆtioĊ ÅetœeeĊ goŒerĊmeĊtș 
iĊdustrř aĊd ÅusiĊess. Zther ÆouĊtries are 
prepariĊg to deploř ���w at sÆale aĊd the  
UK must not be left behind.
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3.1 - NORWAY: LOOKING TO 
THE NORTHERN LIGHTS 
AĊ Uorœařș the UortherĊ Oightsș a ���w proþeÆt 
iĊitiated Åř 'ĪuiĊor œith partĊers whell aĊd  
}otalș aims to deŒelop the œorldȸs ťrst storage 
faÆilitř ÆapaÅle of reÆeiŒiĊg �Z2 from various 
iĊdustrial sourÆes. 

}he proþeÆt ÆoĊsists of a �Z2 reÆeiŒiĊg termiĊalș 
aĊ offshore pipeliĊeș iĊþeÆtioĊ aĊd �Z2 storage. 
}he ťrst phase of this �Z2 proþeÆt Æould reaÆh a 
ÆapaÆitř of approŘimatelř Ǡ.Ǥ Tt�ǟ2 per řear.xxxvi

}he proþeÆt œill Åe desigĊed to aÆÆommodate 
additional CO2 volumes aiming to stimulate new 
ÆommerÆial ÆarÅoĊ Æapture proþeÆts iĊ Uorœařș 
'urope aĊd aÆross the œorld. AĊ this œařș the 
proþeÆt has the poteĊtial to Åe the ťrst storage 
proþeÆt site iĊ the œorld reÆeiŒiĊg �Z2 from 
iĊdustrial sourÆes iĊ seŒeral ÆouĊtries.

�Ċ iĊŒestmeĊt deÆisioĊ for the UorœegiaĊ fullȭ
sÆale ÆarÅoĊ Æapture aĊd storage proþeÆt is 
eŘpeÆted iĊ ǡǟǡǟȥǡǟǡǠ.

 

The idea is to capture CO2 
from significant emission 
sources on land, transport 
it by ship to a terminal 
northwest of Bergen, 
transport it by pipeline 
out to the North Sea, and 
then inject it 3,000 metres 
beneath the seabed, 
where it will be stored…
This is a solution for many 
industries wanting to reduce 
emissions, but who have no 
way of storing their CO2 . This 
will truly be full-scale CCS.”

wŒerre ZŒerÂș qroþeÆt #ireÆtor  
Northern Lights, Equinor.xxxvii

“
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3.2  - THE NETHERLANDS: 
CCUS AND HYDROGEN
Port of Rotterdam CCUS Backbone 
Initiative (‘PORTHOS’)

}he UetherlaĊds has set Ælear Ælimate targets. 
�ř ǡǟǢǟș it plaĊs to haŒe reduÆed its greeĊhouse 
emissioĊs Åř ǣǨɦ Æompared to ǠǨǨǟ leŒelsș 
aĊd ǨǤɦ Åř ǡǟǤǟ.xxxviii }he foÆus for iĊdustrial 
deÆarÅoĊisatioĊ ÆeĊtres oĊ plaĊs for ���w  
from the Port of Rotterdam. 

� ÆoĊsortium ÆomprisiĊg of the qort of 
totterdam �uthoritřș UederlaĊdse :asuĊie 
(Gasunie) and Energie Beheer Nederland 
ȧ'�UȨș is deŒelopiĊg the ÅusiĊess Æase for 
the deplořmeĊt of ���w iĊfrastruÆture for 
the establishment of an industrial CCUS hub 
ÆoĊĊeÆtiĊg iĊdustrřș Œia the portș to offshore 
depleted gas ťelds iĊ the Uorth wea.Ɂ

� feasiÅilitř studř oĊ the largeȭsÆale 
deplořmeĊt of ���w iĊ the qort of totterdam 
found that CO2 Æaptureș traĊsport aĊd storage 
uĊder the Uorth wea is teÆhĊiÆallř feasiÅleș aĊd 
a ÆostȭeffeÆtiŒe measure for radiÆallř reduÆiĊg 
ÆarÅoĊ emissioĊs.Ɂ

}he ÆoĊÆept is Åased oĊ a ÆolleÆtiŒe pipeliĊe 
of approŘimatelř ǢǢām that ruĊs through 
Rotterdam’s port area. 

}he pipeliĊe œill serŒe as a ÅasiÆ iĊfrastruÆture 
for Œarious iĊdustrial parties to ÆoĊĊeÆt to 
in order to dispose of CO2 Æaptured at their 
faÆilities. }he ÅusiĊess partĊership is œorāiĊg 
toœards iĊŒestmeĊt deÆisioĊs iĊ ǡǟǡǟ. }he 
ambition is to store 2 million tonnes of CO2 per 
řear from ǡǟǡǟ to a ÆapaÆitř that œill ruĊ up to Ǥ 
millioĊ toĊĊes per řear Åř ǡǟǢǟ.xxxiv

Hydrogen Conversion at Nuon Magnum 
Power Plant, Eemshaven

� hřdrogeĊ ÆoĊŒersioĊ proþeÆt ȧled Åř a 
ÆoĊsortium ÅetœeeĊ UuoĊș :asuĊie aĊd 
'ĪuiĊorȨ is ÆurreĊtlř uĊderœař at UuoĊ TagĊum 
poœer plaĊt to ÆoĊŒert oĊe of its uĊits to ruĊ 
oĊ hřdrogeĊ Åř ǡǟǡǢ.xl Af suÆÆessfulș the plaĊt 
œould Åe the œorldȸs ťrst poœer statioĊ to use 
Ǡǟǟɦ hřdrogeĊ as a fuel. 'ĪuiĊor is respoĊsiÅle 
for hřdrogeĊ produÆtioĊ Åř ÆoĊŒertiĊg the 
UorœegiaĊ Ċatural gas iĊto hřdrogeĊ aĊd �Z2, 
œhile :asuĊie is eĊgaged iĊ researÆh for the 
traĊsportatioĊ aĊd storage of hřdrogeĊ at the 
power station.xli

The CO2Ɂreleased duriĊg the hřdrogeĊ produÆtioĊ 
proÆess is plaĊĊed to Åe stored iĊ uĊdergrouĊd 
faÆilities off the UorœegiaĊ Æoast. UuoĊȸs 
loĊgȭterm ŒisioĊ is to loÆallř produÆe hřdrogeĊ 
through the eleÆtrolřsis proÆess Åř splittiĊg 
œater iĊto oŘřgeĊ aĊd hřdrogeĊ. }he eleÆtriÆitř 
reĪuired for the eleÆtrolřsis œill Åe sourÆed from 
reĊeœaÅle sourÆes.xlii
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3.3 - THE UNITED STATES 
(1): CARBON CAPTURE 
SECURES BIPARTISAN 
BACKING 
�ÆÆordiĊg to the :loÅal ��w AĊstituteș the  
�Ċited wtates has aĊd ÆoĊtiĊues to domiĊate the 
���w marāet at the gloÅal leŒel.xliii �rossȭpartř 
support seÆured federal legislatioĊ ȧȷthe  
9�}�t' �Ætș ǡǟǠǧȸȨ that paŒed the œař for taŘ 
Æredits for Æapture aĊd storage of emissioĊs.xliv  
�t state leŒelș �aliforĊiaș }eŘasș Uorth #aāota 
aĊd ToĊtaĊa are all taāiĊg steps to seÆure 
a poliÆř aĊd regulatorř eĊŒiroĊmeĊt that is 
ÆoĊduÆiŒe to seÆuriĊg iĊŒestmeĊt. 

}he poliÆř laĊdsÆape goes some œař to 
uĊderstaĊdiĊg hoœ aĊd œhř the �Ċited wtates 
hosts the highest ĊumÅer of largeȭsÆale  
���w faÆilities iĊ the œorld. Zf the Ǡǧ faÆilities 
operatiĊg œorldœideș Ǡǟ are iĊ the �Ċited wtatesț 
œhere the ÆumulatiŒe ÆarÅoĊ Æapture aĊd 
storage for operatioĊal faÆilities eĪuates to  
150 million tonnes. 

 It is fair to say that the US 
continues to dominate the 
CCS space. And over the 
past year, deployment and 
policy have picked up pace. 
Together, US facilities can 
capture about 25 million 
tonnes per annum – the 
equivalent of taking almost  
5.4 million cars off the road  
for one year.”

The Global Status of CCS report,  
Global CCS Institute, 2018.xlv

3.4 - THE UNITED STATES 
(2): CCUS DRIVING TECH 
INNOVATION IN TEXAS
Uet qoœerș a �w eĊergř ÆompaĊřș is ÅehiĊd a 
proþeÆt to produÆe loœȭÆost eleÆtriÆitř from 
Ċatural gas œith šero emissioĊs released iĊto  
the atmosphere. 

}he ÆompaĊřș partlřȭoœĊed Åř 'ŘeloĊ 
:eĊeratioĊș has Åuilt a ɄǠǤǟmĊ ÆommerÆialȭ
sÆale Ǥǟ T�th poœer plaĊt aĊd test faÆilitř 
in Texas. The plant uses an innovative 
teÆhĊologř Æalled ȷ}he �llam �řÆleȸ to ÅurĊ 
fossil fuels œith oŘřgeĊ iĊstead of air to 
geĊerateɁeleÆtriÆitřɁœithout emittiĊg aĊř �Z2. 
}his proÆess alloœs muÆh of the �Z2 released 
duriĊg ÆomÅustioĊɁto Åe reȭused.xlvi

Af suÆÆessfulș the �Z2 produÆed œill Æreate 
a ȷpipeliĊe readřȸ produÆt œhiÆh œill Åe 
permaĊeĊtlř seĪuestered or ÆaĊ Åe sold for 
use in other industrial purposes. NET Power’s 
aim is the gloÅal deplořmeĊt of Ǣǟǟ T� eȭÆlass 
ÆommerÆialȭsÆale plaĊts ÅegiĊĊiĊg as earlř  
as 2021.

“
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COUNTRIES WHERE CARBON CAPTURE AND STORAGE IS UNDER DEVELOPMENT

HIGHEST SCORING COUNTRIES: Australia, Canada, United Kingdom and the United States 

The Global CCS Institute identify the following 
characteristics of the highest indexing nations:
1.  Long-term national commitments to 

addressing climate change;
2.  Decades of investment in CCS;
3.  Established and developing regulatory 

frameworks; and
4.  National storage sites which are 

commercially viable.
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CHAPTER 4
CREATING A ZERO CARBON HUMBER 

Our plan will:

• Help the UK achieve net zero by 
providing almost a third of the 
carbon savings that CCUS needs to 
deliver by 2050;

• Help protect 55,000 jobs by  
saving industrial businesses  
across the Humber £27.5bn in 
carbon taxes by 2040;

• Extend lives by improving air 
quality across the region, saving 
£148m in avoided public health 
costs between 2040 and 2050;

• Make the Humber region a 
world leader by attracting new 
investment, industries and jobs;

• Support the decarbonisation of 
West Yorkshire, Teesside and the 
wider North of England.

4.1 - OUR MISSION

Established in summer 2019, the Zero Carbon 
>umÅer partĊership shares the same oÅþeÆtiŒeȚ 
to deliŒer the œorldȸs ťrst Ċet šero ÆarÅoĊ 
iĊdustrial Æluster Åř ǡǟǣǟ.

}o aÆhieŒe thisș œe œill œorā together to deliŒer 
a ĊumÅer of pioĊeeriĊg deÆarÅoĊisatioĊ 
proþeÆts that œill proteÆt þoÅsș help the regioĊ 
Æompete for iĊŒestmeĊt iĊ ÆleaĊ teÆhĊologies 

aĊd aÆÆelerate progress toœards the �Nȸs ǡǟǤǟ 
Ælimate targets. At œill also improŒe air Īualitř 
aĊd the loÆal eĊŒiroĊmeĊt.

}his plaĊ has the ÅaÆāiĊg of some of the 
world’s biggest industrial businesses and would 
safeguard the region’s role at the heart of the UK 
eÆoĊomř for deÆades to Æome. 

 Demonstrating climate 
action and growing the 
economy go hand in hand in 
building momentum behind 
global action on carbon. The 
UK is a leader in both, cutting 
our emissions by more 
than 40% while growing 
our economy by two thirds, 
but to sustain this track 
record we need to tackle 
emissions from energy 
intensive sectors and bring 
clean growth to our great 
industrial centres.”

�laire qerrřș �Zqǡǥ qresideĊt aĊd former 'Ċergř  
and Clean Growth Minister, 2018.xlviii 

“
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4.2 - OUR PLAN
The partnership is based around three 
strategiÆ pillarsș œhiÆh together œill  
deliŒer the œorldȸs ťrst Ċet šero ÆarÅoĊ 
iĊdustrial Æluster.

1.   Unlocking a cutting-edge hydrogen  
economy.

�uildiĊg a hřdrogeĊ demoĊstrator aĊd test 
faÆilitř iĊ the >umÅer Åř the midȭǡǟǡǟs 
œould Æreate the fouĊdatioĊ for uĊloÆāiĊg a 
Ċeœ hřdrogeĊ eÆoĊomř iĊ the regioĊ.

ZŒer timeș this faÆilitř Æould Åe sÆaled up 
to produÆe a loœ ÆarÅoĊ fuel that Æould Åe 
used to deÆarÅoĊise iĊdustrřș poœerș heatș 
traĊsport aĊd maritime aÆross the Uorth of 
England.

2. Creating negative emissions at scale.

AĊstalliĊg ÆarÅoĊ Æapture teÆhĊologř oĊ #raŘ 
qoœer wtatioĊȸs Åiomass uĊits Æould turĊ it iĊto 
the œorldȸs ťrst ÆarÅoĊ ĊegatiŒe poœer statioĊ 
Åř ǡǟǡǦș geĊeratiĊg ÆleaĊ eleÆtriÆitř aĊd 
negative emissions at the same time.

Over time, Drax Power Station’s negative 
emissioĊs Æould help to offset the emissioĊs  
of other industries in the region who fail  
to deÆarÅoĊise.

3.  Establishing a regional carbon dioxide 
transport and storage network.

�ith the right iĊfrastruÆture iĊ plaÆeș 
ÅusiĊesses aÆross the regioĊ Æould safelř 
transport and store their emissions under the 
Southern North Sea instead of releasing  
them into the atmosphere.

}his œould help the Åattle agaiĊst Ælimate 
ÆhaĊge aĊd estaÅlish the >umÅer iĊdustrial 
Æluster as a œorld leaderș ÆreatiĊg Ċeœ þoÅs 
and investment opportunities in the region.

29          Capture for Growth ȯ �reatiĊg the œorldȸs ťrst šero ÆarÅoĊ iĊdustrial Æluster



4.3 - THE HUMBER AS A CATALYST  
FOR WIDER DECARBONISATION

}he >umÅer is the Ċatural plaÆe to deploř 
���w aĊd hřdrogeĊ teÆhĊologř. At is oĊe of the 
most importaĊt iĊdustrial eÆoĊomies iĊ the 
ÆouĊtrř. At is also the most ÆarÅoĊ iĊteĊsiŒeș 
œhiÆh meaĊs that deÆarÅoĊisiĊg the regioĊ 
œill maāe a sigĊiťÆaĊt ÆoĊtriÅutioĊ to meetiĊg 
the goŒerĊmeĊtȸs Ælimate targets.

}he loÆatioĊ of the >umÅer meaĊs it ÆaĊ 
also uĊloÆā other deÆarÅoĊisatioĊ proþeÆts 
planned in the North of England.

Zff the Æoast of the >umÅer is a ĊumÅer of 
large geologiÆal storage sites ȯ either saliĊe 
aĪuifers or depleted oil aĊd gas ťelds ȯ iĊ the 
southerĊ Uorth weaș that Æould Åe used to 
safelř store �ǟ2 under the ground for hundreds 
of řears. 9or eŘampleș from ǡǟǠǠ to ǡǟǠǤ teĊs 
of millioĊs of pouĊds of puÅliÆ aĊd priŒate 
moĊeř œas speĊt eŘploriĊg hoœ ÆarÅoĊ 
dioŘide Æould Åe stored iĊ a saliĊe aĪuifer 
āĊoœĊ as ȷ'ĊduraĊÆeȸ.

}hese storage sites Æould Åe used Ċot oĊlř to 
store C02 from the Humber, but also support 
other iĊdustrial Ælusters suÆh as }eessideș 
œhiÆh is also deŒelopiĊg its oœĊ ���w plaĊs. 
>aŒiĊg multiple Ælusters share the same 
offshore CO2 iĊfrastruÆture œould help 
aÆÆelerate ÆoĊstruÆtioĊș produÆe eÆoĊomies 
of sÆale aĊd ÅriĊg doœĊ Æosts for all users.

Meanwhile to the west of the Humber is a 
ĊumÅer of Æitř regioĊs suÆh as �orāș Oeeds aĊd 
�radfordș represeĊted Åř the �est �orāshire 
�omÅiĊed �uthoritř. � sigĊiťÆaĊt amouĊt of 
œorā has alreadř ÅeeĊ uĊdertaāeĊ Åř UortherĊ 
:as Uetœorāsș through the >ǡǠ Uorth of 
'ĊglaĊd proþeÆtș to eŘplore hoœ Ǣ.Ǧ millioĊ 
�N homes aĊd ÅusiĊesses Æould sœitÆh from 
Ċatural gas to loœ ÆarÅoĊ hřdrogeĊ. 

#eŒelopiĊg hřdrogeĊ produÆtioĊ ÆapaÅilitř 
iĊ the >umÅer œould Ċot oĊlř eĊaÅle the 
deÆarÅoĊisatioĊ of poœerș heatș iĊdustrř aĊd 
traĊsport iĊ the >umÅer itself ȯ it Æould also 
supplř the hřdrogeĊ reĪuired to maāe the >ǡǠ 
proþeÆt a realitř.
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Whitemoor

Guardian Glass
Croda

Keadby
British Steel
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OiĊdseř Zil teťĊerř

Brigg
Singleton

Birch

Saltend
Saltend Chemical Park

Perenco
Killingholme

VPI Immingham

Tronox
South Humber

ȣ AĊdustrial emissioĊs ťgures for the >umÅer do Ċot iĊÆlude #raŘ qoœer wtatioĊ
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CASE STUDY:  
MAKING SALTEND CHEMICALS PARK CCUS-READY 

CASE STUDY:  
DECARBONISING JET FUEL PRODUCTION

 AĊdustrial ÅusiĊesses aÆross the >umÅer are 
alreadř thiĊāiĊg aÅout ���w aĊd hřdrogeĊ.

walteĊd �hemiÆals qarā is home to a Æluster 
of œorldȭÆlass ÆhemiÆals aĊd eĊergř 
ÅusiĊessesș iĊÆludiĊg �ir qroduÆtsș �qș  
Ineos and Nippon Gohsei. The site was 
aÆĪuired iĊ ǡǟǠǧ Åř pŘ groupș œhiÆh haŒe  
siĊÆe iĊŒested seŒeral millioĊs to deŒelop  
aĊd eŘteĊd the parā.

}he ÅusiĊesses operatiĊg oĊ the ǢǦǟȭaÆre 
site share iĊfrastruÆture aĊd a raĊge of 
serŒiÆes iĊÆludiĊg feedstoÆās aĊd utilities. 
�s a resultș the parā is aĊ optimal loÆatioĊ for 
the deplořmeĊt of ÆarÅoĊ Æaptureș usage aĊd 
storage teÆhĊologř.

We have already had significant 
interest from prospective tenants 
in our plans to become CCUS 
ready. If industry and government 
could work together to bring 
CCUS technology to Saltend 
Chemicals Park, it would reinforce 
its status as an international 
destination for manufacturing and 
chemical industries and bring new 
businesses into the Humber.”  

Lař �rooāsș 
wite #ireÆtor of AĊdustrial qarās at pŘ group.xlix

�eloÆřs is a sustaiĊaÅle fuels teÆhĊologř 
ÆompaĊř aĊd proþeÆt deŒeloper. wupported 
Åř �ritish �irœařs aĊd whellș the ÆompaĊř has 
suÅmitted a plaĊĊiĊg appliÆatioĊ for 'uropeȸs 
ťrst œasteȭtoȭþet fuel plaĊt iĊ AmmiĊgham.

}he proposed plaĊt œill taāe huĊdreds of 
thousands of tonnes of household and 
ÆommerÆial solid ȵÅlaÆā Åagȶ œaste aĊd turĊ 
it iĊto ÆleaĊer ÅurĊiĊg sustaiĊaÅle aŒiatioĊ 
fuelș reduÆiĊg Ċet greeĊhouse gases Åř Ǧǟɦ 
Æompared to the fossil fuel eĪuiŒaleĊt. 

9olloœiĊg a reÆeĊtlř aĊĊouĊÆed agreemeĊt 
œith �w oil ÆompaĊř ZŘřș their �w œasteȭtoȭ
fuels faÆilitř œill Æapture �Z2 emitted from  
the proÆess aĊd seÆurelř store it uĊdergrouĊdș 
meaĊiĊg it œill produÆe ĊegatiŒe emissioĊ fuels. >eĊriā �areÅorĊș �hief 'ŘeÆutiŒe of �eloÆřs.I

“

“We don’t just want to deal with 
waste materials and produce 
cleaner burning fuels – we want 
the process that produces the 
clean fuels to be as sustainable 
as possible as well. Our carbon 
negative solution could be 
replicated at our proposed UK 
facility in Immingham, subject to 
UK Government support for CCUS 
deployment and the availability 
of transportation and storage 
infrastructure in the Humber region.”
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4.4 - THE BENEFITS OF A ZERO CARBON HUMBER

Cutting Carbon Emissions

}he roadmap outliĊed Åř the ¢ero �arÅoĊ 
>umÅer partĊership œill maāe a maþor 
ÆoĊtriÅutioĊ to ÆuttiĊg ÆarÅoĊ emissioĊs iĊ  
the �Nȸs largest iĊdustrial Æluster. Ueœ researÆh 
ÆommissioĊed Åř the ¢ero �arÅoĊ >umÅer 
qartĊership has for the ťrst time ideĊtiťed  
the sÆale of the emissioĊs reduÆtioĊs that  
it will deliver. 

}he aĊalřsis Åř 'lemeĊt 'ĊergřIi is based on:

Ȣ }he deŒelopmeĊt of Ċeœ hřdrogeĊ produÆtioĊ 
faÆilities iĊ the >umÅerș startiĊg œith a 
hřdrogeĊ demoĊstrator iĊ the ǡǟǡǟs aĊd 
sÆaliĊg up iĊ suÅseĪueĊt řears.

Ȣ }he iĊstallatioĊ of ���w teÆhĊologř oĊ 
all four of Drax Power Station’s biomass 
uĊitsș turĊiĊg it iĊto the œorldȸs ťrst ÆarÅoĊ 
negative power station.

Ȣ }he ÆreatioĊ of largeȭsÆale �Z2 transport and 
storage iĊfrastruÆture iĊ the >umÅerș used Åř 
industrial businesses in the region.

Ȣ }he œidespread use of hřdrogeĊ iĊ the regioĊ 
iĊ a ĊumÅer of differeĊt seÆtors iĊÆludiĊg 
poœerș heatiĊgș iĊdustrř aĊd traĊsport. 

}he proþeÆtioĊs shoœ that Åř ǡǟǣǟ the proþeÆt 
has the poteĊtial to Æapture up to ǣǣ Tt�ǟ2 per 
řear. }o put that iĊto ÆoĊteŘtș thatȸs arouĊd ǠǤɦ 
of the �Nȸs ÆurreĊt aĊĊual �Z2 emissions. 

It’s also 30% of the total CO2 that the 
�ommittee oĊ �limate �haĊge sařs Ċeeds to Åe 
remoŒed Åř ���w Åř ǡǟǤǟ if the �N is meet the 
Ċet šero target.

How the emissions stack up

}he aĊalřsis assumes that ÅetœeeĊ ǡǟǡǦ aĊd 
ǡǟǢǤ eaÆh of #raŘȸs Åiomass uĊits œill Åe ťtted 
œith ���w teÆhĊologř. }hose four uĊits œill 
proŒide ǡ.ǣ:�s of ÆleaĊ eleÆtriÆitř ÆapaÆitř oĊ 
the sřstemș as œell as geĊeratiĊg up to Ǡǥ millioĊ 
toĊĊes of ĊegatiŒe emissioĊs eŒer řear.

At also ÆoĊsiders that the aŒailaÅilitř of 
iĊfrastruÆture to traĊsport �Z2 offshore will 
eĊÆourage the deÆarÅoĊisatioĊ of other poœer 
statioĊs iĊ the regioĊș œith at least oĊe gasȭťred 
plaĊt ťtted œith ���w teÆhĊologř.
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CO2 CAPTURE PROFILE IN THE HUMBER - BASELINE CASE

AĊ 'lemeĊt 'Ċergřȸs aĊalřsis at least Ǡǟ 
iĊdustries sœitÆh to hřdrogeĊ as their maiĊ 
fuel supplř. �ut ÆertaiĊ iĊdustrial sitesș due to 
their large emissioĊs outputs aĊd diŨÆultř to 
deÆarÅoĊiseș œill reĪuire direÆt ÆapturiĊg of 
emissioĊs Åř ÆoĊĊeÆtiĊg to the �Z2 transport 
aĊd storage iĊfrastruÆture. 

Over 9 MtC02 from at least four iĊdustrial seÆtors 
œill Åe Æaptured aĊd stored iĊ ǡǟǣǟș Åased oĊ 
sÆeĊarios as folloœsȚ

Ȣ #eÆarÅoĊisiĊg the cement and lime  
iĊdustrř iĊ the �orāshire aĊd >umÅer regioĊș 
with a total of 0.65 MtC02 per řear ÅeiĊg 
Æaptured iĊ ǡǟǣǟ.

• CCUS will enable Humber area refineries to 
abate ~3.6 MtC02 per řear aĊĊuallř Åř ǡǟǣǟ.

• Iron and steel sectors from the Humber area 
are deÆarÅoĊised usiĊg ���wș œith Ǥ.ǡ Tt�ǟ2 
per řear ÅeiĊg Æaptured iĊ ǡǟǣǟ.

• Chemicals are maĊufaÆtured Åř Œarious 
highȭheat proÆessesș iĊÆludiĊg the ÆraÆāiĊg 
of hřdroÆarÅoĊsș aĊd usuallř reĪuire ÅurĊiĊg 
fossil fuels. #ue to the diŨÆultř of separatiĊg 
ÆarÅoĊ emissioĊs from other gases iĊ the 
eŘhaustș ���w is ÆoĊsidered a feasiÅle 
deÆarÅoĊisatioĊ approaÆh.

The Humber industrial sites will be able to 
Æapture ɛǠǢ Tt�ǟ2 per řear iĊ ǡǟǣǟș represeĊtiĊg 
24.5% of the total 44 MtC02 per řear Æaptured 
from the whole area in 2040.
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Cost Savings

�arÅoĊ taŘatioĊ has plařed a āeř role iĊ the 
deÆliĊe of fossil fuel poœer geĊeratioĊ aĊd 
the rise of reĊeœaÅles. �ut the ȷpolluter pařsȸ 
priĊÆiple has also proŒed ÆhalleĊgiĊg for maĊř 
iĊdustries œhiÆh suffer from loœ margiĊs aĊd 
Œolatile eĊergř priÆes.

AĊdustrř aÆÆouĊts for arouĊd a Īuarter of all �N 
greenhouse gas emissions, with more than two 
thirds of these emissioĊs ÆomiĊg from a small 
ĊumÅer of eĊergř iĊteĊsiŒe iĊdustries.

���w teÆhĊologř proŒides a route to ÆurtailiĊg 
ÆarÅoĊ emissioĊs aĊd aŒoidiĊg the Æost of 
ÆarÅoĊ priÆiĊg. }here œill Åe ÅillioĊs of pouĊds 
œorth of saŒiĊgs for the ťrms œho utilise the 
traĊsport aĊd storage iĊfrastruÆture ȯ saŒiĊgs 
œhiÆh œill haŒe maþor impliÆatioĊs for their 
ÆompetitiŒeĊess iĊ the deÆades to Æome.   

�ased oĊ >T }reasurřȸs ÆeĊtral foreÆast for 
future ÆarÅoĊ priÆiĊgș œe ÆaĊ estimate the 
additioĊal Æost that ÅusiĊesses iĊ the regioĊ 
œould Åe faÆiĊg œithout the ¢ero �arÅoĊ 
Humber roadmap. 

�ř ǡǟǣǟ ťrms iĊ the regioĊ Æould haŒe saŒedȚ

• Ɉǡ.ǨÅĊ per aĊĊum Åř ÆapturiĊg aĊd storiĊg 
rather thaĊ releasiĊg their ÆarÅoĊ.

• � total of ɈǡǦ.ǤÅĊ siĊÆe the iĊfrastruÆture 
for transporting and storing CO2 Æame  
iĊto effeÆt. 

}hat aĊĊual ťgure Æould reaÆh Ɉǣ.ǡÅĊ per řear  
Åř ǡǟǤǟ.ȣ

}hose Æost saŒiĊgs are þust a part of the œider 
eÆoĊomiÆ ÅeĊeťts that the proþeÆt œill ÅriĊg 
to the regioĊ. }his iĊÆludes as maĊř as ǤǤșǟǟǟ 
maĊufaÆturiĊg þoÅs seÆured aÆross seÆtors from 
ÆemeĊtș steelș reťĊeries aĊd ÆhemiÆals.

It will also put the region on the global stage and 
open up opportunities for inward investment and 
for eŘports of greeĊ teÆhĊologř. 

Air Quality

}he Ċeœ hřdrogeĊ produÆtioĊ faÆilitř œill Åe 
a Æatalřst for the groœth of a Ċeœ hřdrogeĊ 
eÆoĊomř. � pipeliĊe œill traĊsport the ÆarÅoĊ 
emissioĊs from the faÆilitřș aloĊg œith those 
from Drax’s biomass units, to be stored  
safelř offshore. 

>řdrogeĊ is eŘpeÆted to plař aĊ importaĊt role 
iĊ deÆarÅoĊisiĊg heat aĊd fueliĊg fleŘiÅle poœer 
geĊeratioĊ. At Æould also maāe a sigĊiťÆaĊt 
ÆoĊtriÅutioĊ to improŒiĊg air Īualitř Åř shiftiĊg 
ÆoĊsumers from traĊsport usiĊg higherȭ
emissioĊ fuels to hřdrogeĊ aĊd other ultraȭloœ 
emission alternatives.

}he uptaāe of hřdrogeĊ moÅilitřș œith oŒer 
oĊe millioĊ hřdrogeĊ ŒehiÆles deplořed Åř 
ǡǟǤǟș Æould lead to a reduÆtioĊ iĊ hašardous 
emissioĊsș iĊÆludiĊg ĊitrogeĊ oŘides ȧUZŘȨ 
aĊd partiÆulate matter ȧqTȨ œhiÆh are liĊāed 
to seŒeral loĊgȭterm mediÆal ÆoĊditioĊs aĊd 
premature deaths. }heir impaÆts are ofteĊ 
ĪuaĊtiťed iĊ terms of soÆial damage Æosts. 

}he aĊalřsis Åř 'lemeĊt 'Ċergř fouĊd that iĊ 
total ɈǠǣǧmĊ iĊ puÅliÆ health Æosts Æould Åe 
saŒed ÅetœeeĊ ǡǟǣǟ aĊd ǡǟǤǟș reduÆiĊg the 
ÅurdeĊ oĊ puÅliÆ health serŒiÆes.

At also estimates that Åř ǡǟǤǟȚ

• 4.2 MtC02 emissions would be avoided  
Åř the uptaāe of hřdrogeĊ traĊsport iĊ  
the region.

• 2,100 tonnes of NOx and 11 tonnes of PM 
ȧestimated as Ǣǣɦ aĊd Ǣɦ respeÆtiŒelř of 
the region’s 2050 road transport emissions) 
Æould also Åe aŒoided.
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ȣEstimates based on combined avoided carbon taxation 
payments for industrial and power sectors in the Humber, 
using central carbon pricing forecast in HM Treasury’s 
Green Book. Figures do not include payments to C02 
transport and storage operator.
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CONCLUSION

}he :oŒerĊmeĊtȸs ǡǟǤǟ Ċet šero target mař seem a 
loĊg œař iĊ the future. �ut if œe are to aÆhieŒe our 
Ælimate goals the time to aÆt is Ċoœ. 

#eÆarÅoĊisatioĊ doesĊȸt haŒe to Åe a ÆhoiÆe 
between saving our industries and saving the 
plaĊet. �ith this plaĊ œe ÆaĊ do Åoth.

With the right engagement and support from 
:oŒerĊmeĊt œe ÆaĊ eĊsure that the �Nȸs most 
importaĊt iĊdustrial regioĊ ÆoĊtiĊues to thriŒe. 

�e ÆaĊ safeguard ǤǤșǟǟǟ maĊufaÆturiĊg þoÅs.  
�e ÆaĊ Æreate a Ċeœ hřdrogeĊȭÅased eÆoĊomř 
that œill ÆleaĊ up the ŒehiÆles that œe driŒe aĊd the 
air that œe Åreath. �e ÆaĊ ÅeÆome a œorld leader iĊ 
the use of sustaiĊaÅle ÅioeĊergř to Æreate ĊegatiŒe 
emissions.

}he >umÅer is uĊiĪuelř plaÆed to seiše this 
opportuĊitř to ÅeÆome the ťrst šero ÆarÅoĊ 
eÆoĊomř iĊ the œorld.

At ÆaĊ Åe a Æatalřst for other iĊdustrial regioĊs too.

�Ċd it œill help the �N taāe the lead iĊ eŘportiĊg  
the greeĊ teÆhĊologies that œill Åe Ċeeded arouĊd  
the world.

 

Zero starts here. 
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BEIS

Business, Energy and Industry Strategy: The 
UK government department responsible for 
ÅusiĊessș iĊdustrial strategřș sÆieĊÆeș  
iĊĊoŒatioĊ aĊd eĊergř. 

BECCS

Bioenergy with Carbon Capture and Storage:  
}he proÆess of eŘtraÆtiĊg eĊergř from Åiomass 
aĊd ÆapturiĊg aĊd storiĊg the ÆarÅoĊș remoŒiĊg 
CO2 emissions from the atmosphere. 

CCC

Committee on Climate Change: A non-
departmeĊtal puÅliÆ Åodř that adŒises the �N 
government on emissions targets and reports 
to qarliameĊt oĊ progress made iĊ reduÆiĊg 
greenhouse gas emissions.

CCUS/CCS*

Carbon Capture Usage and Storage: A pioneering 
teÆhĊologř that ÆaĊ Æapture up to Ǩǟɦ of the 
ÆarÅoĊ dioŘide ȧ�Z2Ȩ emissioĊs produÆed from 
the use of fuels iĊ eleÆtriÆitř geĊeratioĊ aĊd 
iĊdustrial proÆessesș preŒeĊtiĊg the ÆarÅoĊ 
dioxide from entering the atmosphere. The 
proÆess iĊŒolŒes trappiĊg �Z2 ÅurĊt Åř fuelsș 
traĊsportiĊg it through pipeliĊe iĊfrastruÆture to 
be stored deep under the sea.

*  Carbon Capture, Usage, and Storage (CCUS) 
and Carbon Capture and Storage (CCS) are used 
almost interchangeably, this report only uses 
CCUS, with exceptions when CCS is used directly 
in the cited sources.

Foundation Industries

}he �Nȸs fouĊdatioĊ iĊdustries are produÆers 
of materials suÆh as ÅasiÆ metalsș faÅriÆated 
metalsș œoodș ĊoĊȭmetalliÆ miĊerals aĊd ÅasiÆ 
ÆhemiÆals used Åř other maĊufaÆtures. 

GHG

Greenhouse Gases: �Ċř gas iĊ the atmosphere 
œhiÆh aÅsorÅs aĊd reȭemits heatș aĊd thereÅř 
āeeps the plaĊetȸs atmosphere œarmer thaĊ it 
otherwise would be. 

Global CCS Institute

�Ċ iĊterĊatioĊal thiĊāȭtaĊā œhose missioĊ is to 
aÆÆelerate the deplořmeĊt of ÆarÅoĊ Æapture  
and storage. 

IPCC

Intergovernmental Panel on Climate Change: 
}he �Ċited UatioĊs iĊtergoŒerĊmeĊtal Åodř 
respoĊsiÅle for assessiĊg the sÆieĊÆe related to 
Ælimate ÆhaĊge.

MtC02e

Metric tonnes of Carbon Dioxide equivalent. 
� metriÆ measuremeĊt used to assess the 
ÆoĊtriÅutioĊ of differeĊt greeĊhouse gases to 
global warming.

Net Zero

� target of Ǡǟǟɦ reduÆtioĊ iĊ greeĊhouse  
gas emissions. It is referred to as ‘net’ as  
the eŘpeÆtatioĊ is that it œould Åe met œith  
some remaiĊiĊg sourÆes of emissioĊs œhiÆh 
œould Ċeed to Åe offset Åř remoŒals of �Z2 from 
the atmosphere.
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i httpsȚȥȥœœœ.legislatioĊ.goŒ.uāȥ
uādsiȥǡǟǠǨȥǨǦǧǟǠǠǠǠǧǦǥǤǣȥpdfsȥ
uādsiȲǨǦǧǟǠǠǠǠǧǦǥǤǣȲeĊ.pdf  

ii httpsȚȥȥœœœ.theguardiaĊ.ÆomȥeĊŒiroĊmeĊtȥǡǟǠǨȥ
þuĊȥǠǨȥÅritoĊsȭœaĊtȭfasterȭaÆtioĊȭÆlimateȭpoll   

iii #epartmeĊt for �usiĊessș 'Ċergřș aĊd AĊdustrial 
wtrategřș ǡǟǠǨș ȷ�'Aw quÅliÆ �ttitudes }raÆāerȚ �aŒe 
ǡǨȸș TarÆh ǡǟǠǨ

iŒ httpsȚȥȥœœœ.telegraph.Æo.uāȥpolitiÆsȥǡǟǠǨȥǟǦȥǠǤȥ
ÆaĊȭputȭmaĊȭmooĊȭÆaĊȭgetȭĊetȭšeroȥ  

Œ Taāe�NȥwaĊtaĊderș Taāe �NȥwaĊtaĊder aĊalřsis 
shoœs 'urope remaiĊs domiĊaĊt marāet for 
�N goodsș �N TaĊufaÆturiĊg 9aÆtsș ǡǟǠǨȥǡǟ ȭ 
httpsȚȥȥœœœ.maāeuā.orgȥĊeœsȭaĊdȭeŒeĊtsȥ
UeœsȥǡǟǠǨȥǟǨȥǠǥȥTaāeȭ�NwaĊtaĊderȭaĊalřsisȭ
shoœsȭ'uropeȭremaiĊsȭdomiĊaĊtȭmarāetȭforȭ�Nȭ
goods

Œi ZŘford 'ÆoĊomiÆs :roupș ǡǟǠǧș }he true impaÆt of 
�N maĊufaÆturiĊgș �pril ǡǟǠǧș 

Œii T OaœreĊÆe aĊd �. wtirliĊgș ǡǟǠǥș wtroĊg 9ouĊdatioĊ 
Industries: How Improving Conditions for Core 
Taterials qroduÆers �ould �oost �N TaĊufaÆturiĊgș 
AĊstitute for quÅliÆ qoliÆř tesearÆhș TarÆh ǡǟǠǥ

Œiii T OaœreĊÆe aĊd �. wtirliĊgș ǡǟǠǥș wtroĊg 9ouĊdatioĊ 
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