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FOREWORD

The UK is a leader in the global  
effort to ta le limate ha ge. 
It has shown the rest of the 

orld that prote ti g the 
e iro me t a d reati g 
e o omi  gro th a  go  
hand in hand.

he e ide e is isi le a ross the  
e o om . s usi esses ha e stepped up to 
the halle ge   emissio s ha e falle   
o er  si e  hile  has gro  

 t o thirds. lea  gro th is at the heart of 
this su ess stor . lmost  has ee  
invested in renewables in the UK over the past 
de ade  reati g a d sustai i g hu dreds of 
thousands of jobs.

o  the  is the rst ma or e o om  to 
esta lish i  la  that e ill a hie e et ero 

ar o  emissio s  . his reates a 
sig i a t opportu it  to put the  at the 
leadi g edge of i o atio  to meet its limate 

ha ge ommitme ts.

The Humber and the surrounding region is 
u i uel  pla ed to lead this tra sitio . he 
region is home to Britain’s biggest industrial 
e o om  emplo i g  people. t has a 
ri h heritage of i dustr  s ills a d trade. ith 
the right support  the um er a  re ta e 
its pla e o  the orld stage as a ma or glo al 

e tre of i dustr  a d i o atio . 

his a  o l  happe  if e a t o . ther 
regions around the world are planning and 
i esti g i  lo  ar o  i frastru ture.  

reati g the o ditio s to e ome glo al 
leaders i  lea  i dustr  the  are see i g to 

i  glo al i estme t a d preser e a d reate 
e  o s. f othi g ha ges  the um er  a d 

UK as a whole – will lose more major industries 
putti g o s  s ills a d opportu ities at ris  
toda  a d for future ge eratio s.

In 2019, the Zero Carbon Humber partnership 
as esta lished  a group of leadi g e erg  
usi esses a d orga isatio s ommitted to 

tra sformi g the regio  i to the orld s rst 
et ero  ar o  i dustrial luster  . 
his report sets out a roadmap for a hie i g 

this through the use of ar o  apture a d 
storage te h olog  a d h droge .

hese grou d rea i g te h ologies ould 
e a le i dustr  to gro  i  the um er hile 
helpi g to meet the s am itious limate 
targets. t ould also e a le us to produ e 
lo  ar o  h droge  at the s ale eeded to 
de ar o ise i dustr  po er  heat  tra sport 
a d maritime a ross the orth of gla d.

e a  help ritai  mai tai  its status as a 
orld leader i  lo  ar o  te h ologies a d 

a hie e lea  gro th  reati g e  o s a d 
re ala i g the e o om  i  the pro ess.

e eral usi esses  i dustr  groups a d 
represe tati es from i il so iet  are alread  

ehi d this isio  to de ar o ise the um er. 
he ase is lear  e eed to a t o .
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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 e uti e er  ra  roup

Irene Rummelhoff
e uti e i e reside t  ui or

Jon Butterworth
hief perati g er  atio al rid 

Ventures
Lord Haskins of Selby

hair  um er o al terprise art ership
David Talbot 

hief e uti e er  
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EXECUTIVE SUMMARY

his report o siders ho  the 
 a  de ar o ise its ma or 

industrial hubs and explains 
h  the um er is the atural 

pla e for this to start. 

t a o ledges the halle ges ma  hea  
i dustries fa e li ed to limate ha ge 
a d highlights the te h ologies that ill e 

eeded to de ar o ise. 

It then examines how the Zero Carbon 
um er part ership ill or  ith others to 

har ess these te h ologies to de ar o ise 
the s largest i dustrial luster a d a t as a 

atal st for other regio s a ross the orth of 
England to thrive into the future. 

The roadmap to the Humber becoming 
carbon neutral would include: 

 e elopi g a h droge  demo strator a d 
test fa ilit  i  the um er

 stalli g ar o  apture te h olog  at ra  
o er tatio  to reate the orld s  rst 
ar o  egati e po er statio

  uildi g a ar o  dio ide 2) transport 
a d storage s stem a ross the regio  that 
i dustr  a  o e t to

 afel  stori g 2 deep under the seabed in 
the outher  orth ea

 lo i g a utti g edge h droge  e o om  
 pro idi g a lo  ar o  fuel to de ar o ise 

i dustr  po er  heat  tra sport a d 
maritime a ross the orth of gla d

 reati g the o ditio s for e  i dustries 
hi h use the  pipeli e or lo  ar o  

h droge  to de elop i  the regio   reati g 
e  o s a d opportu ities lo all  a d 

a ross the ou tr .

WHAT A ZERO CARBON INDUSTRIAL CLUSTER COULD LOOK LIKE IN THE HUMBER REGION
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WHAT A ZERO CARBON CLUSTER
COULD LOOK LIKE IN THE HUMBER REGION

DRAX POWER 
STATION

INDUSTRY

HYDROGEN
PRODUCTION 

FACILITY

CO2 STORAGE IN 
SOUTHERN NORTH SEA

INDUSTRY

CARBON DIOXIDE (C02) PIPELINE

HYDROGEN (H2) PIPELINE

NORTH OF
ENGLAND



Chapter One sets out the industrial 
challenge of climate change.

 he s hea  i dustries ha e ee  i  
de li e for de ades. he our e  to a et 

ero ar o  e o om  represe ts oth a 
halle ge a d a  opportu it . 

 he um er o tri utes  a ear to 
Gross Value Added (GVA). It is home to the 

s largest i dustrial luster. t is also the 
s most ar o  i te si e regio .

 f usi esses a ross the um er fail 
to de ar o ise  ased o  e tral  

reasur  fore asts the  ould fa e ar o  
ta es of up to .  a ear    
putti g their future at ris .

 ra sitio i g a a  from high ar o  
emissio s to a more sustai a le e o om  

ould allo  the um er to ma e a 
sig i  a t o tri utio  to the  meeti g 
its limate goals.

Chapter Two highlights the 
technologies that will decarbonise 
industry.

 here is a road o se sus that  a d 
h droge  ill pla  a e  role i  e suri g the 

 meets its limate goals. he ommittee 
o  limate ha ge  sa s that  is a 

e essit  ot a  optio  for rea hi g et 
ero emissio s. 

 ioe erg  ith ar o  apture a d storage 
 a  remo e ar o  dio ide from 

the atmosphere. The CCC has advised 
go er me t it ill pla  a ru ial role 
in offsetting emissions from hard-to-
de ar o ise se tors i  the future. 

 droge  ill ha e a ru ial role to pla  i  
de ar o isi g i dustr  po er  heat a d 
tra sport. ar o  apture te h olog  ould 
allo  h droge  to e produ ed at s ale from 

atural gas ith a lo  ar o  footpri t.

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.

 hile the  has ee  ra ed i  the top e 
ou tries for readi ess to deplo   other 
ou tries are mo i g ahead ith am itious 

de ar o isatio  pro e ts a d are i esti g i  
lea  i frastru ture.

 or a s orther  ights pro e t is aimi g to 
de elop the orld s rst storage fa ilit  that 

a  re ei e 2 from other ou tries.

• The PORTHOS initiative in the Port of 
Rotterdam would see the establishment 
of a CCUS industrial hub with CO2 stored 
i  depleted gas elds offshore. he 
Netherlands is also developing the world’s 

rst fa ilit  to ge erate  ar o  free 
po er usi g h droge  as fuel.

 orth meri a domi ates the  mar et 
a d has the iggest um er of large s ale 

 fa ilities i  the orld  the ma orit  of 
hi h are used to support ha ed  
il e o er .

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

 eli eri g the orld s rst et ero ar o  
i dustrial luster  .

 elerati g progress to ta le limate 
ha ge  apturi g up to t 2 a ear  

that s almost a third of the ar o  sa i gs 
hi h  eeds to deli er for the  to 

rea h et ero  .

 elpi g prote t  o s  sa i g 
i dustrial usi esses a ross the um er 

.  i  ar o  ta es   a d helpi g 
the regio  ompete for i estme t a d 
export opportunities around the world.

 te di g li es  impro i g air ualit  
sa i g m  i  a oided pu li  health 

osts et ee   a d   redu i g 
i dustrial emissio s a ross the um er.

 ti g as a atal st to a elerate the 
de ar o isatio  of other parts of the  
North of England.
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he  has set a  am itious target to redu e 
gree house gas emissio s  at least   

 .  doi g so  it has led the world  
to ta e a tio  to om at atastrophi   

limate ha ge. 

he halle ge of meeti g this target has  
ee  a o ledged  go er me t a d 

businesses, but the opportunities have not  
ee  full  e plored.

he olle ti e respo se to limate ha ge 
a ot e o e that ma es us poorer a d more 

di ided. hie i g et ero should ot e see  
as a halle ge to the a  our ou tr  ru s  ut 
as a  opportu it  to uild a more prosperous 

ou tr  supported  stro g i dustries that 
sustai  highl  s illed a d ell paid o s. 

or the s i dustrial heartla ds  the our e  
to et ero represe ts oth a  opportu it  
and a threat. Regions that have a long-term 
strateg  to de ar o ise sta d to e e t from 

e  o s a d i estme t. hose ho do ot ris  
missi g out o  the e e ts of lea  gro th a d 
seei g usi esses offshore to lo  ar o  hu s 
overseas.

his report fo uses o  the opportu it . t 
o siders the te h ologies that a  u lo  

a lea er future for our ma or i dustries  a d 
outli es a  am itious pla  i  the um er hi h 
will transform the fortunes of the region, set the 
fou datio s for other i dustrial lusters to uild 
o  a d ma e a ma or o tri utio  to the s 

 et ero target. 

his am itio  alread  e o s road politi al 
support. earl   of the ritish pu li ii are 
o er helmi gl  i  support of urge t politi al 
a tio  to ta le limate ha ge.  usi esses 
also re og ise that their su ess depe ds 
o  ho  ui l  the  a  tra sitio  to gree  
te h ologies.iii

ut other ou tries are also tra sitio i g 
a a  from high ar o  emissio s a d uildi g 
more sustai a le e o omies. he  a ot 

e ompla e t a d ris  falli g ehi d as other 
ou tries e e t from the te h ologies of  

the future.

e ha e a  opportu it  to a t. here is 
o se sus from the pu li  politi ia s a d 

business that the status quo is unsustainable 
a d that a failure to redu e our ar o  
emissio s ill ha e atastrophi  effe ts 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 ha ge t   i trodu i g 
a target for at least a  redu tio  of 
gree house gas emissio s ompared to 

 le els  i  the   .

his is other ise o  as ‘net zero’.
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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  
frastru ture ommissio  ul  .iv

1.1 - UK INDUSTRY  
IS IN DECLINE

he s ma ufa turi g i dustr  is still the 
i th largest i  the orld  despite the de li e 

si e the s he  the se tor o tri uted 
 of . oda  it emplo s .  millio  people  

produ es  of atio al e o omi  output a d 
deli ers  of  e ports totalli g .v

a ufa turi g remai s e tral to the su ess 
of the  e o om . or e er  m  that the 
ma ufa turi g se tor o tri utes to   
itself  a further . m  is supported a ross the 

ider e o om  through i dire t a d i du ed 
ma roe o omi  effe ts.vi

o e er   ma ufa turi g fa es se eral 
halle ges  ot least i reasi g i ter atio al 
ompetitio . i e  ma ufa turi g has 

fallen faster as a proportion of the total UK 
e o om  tha  it has i  a  other de eloped 
e o om .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%.”
stitute for u li  oli  esear h  tro g 

Foundation Industries, 2016.viii

erg  i te si e i dustries i  parti ular ha e 
fa ed ma  pressures si e the  a ial 

risis.  steel produ tio  the fragilit  of the 
i dustr  has ee  rought i to fo us  the 
situatio  fa i g ritish teel i  u thorpe  

hi h is i reasi gl  fa i g stiff i ter atio al 
ompetitio . m itious limate targets 

also mea  that  ithout a  i estme t i  
de ar o isatio  te h olog  regio s that  
are relia t o  hea  i dustr  ris  ei g 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 ta e   teel ire tor e eral  .ix

his de li e of hea  i dustr  matters. 
ithout a di erse ra ge of se tors i  the 

e o om  the  is at ris  of o ere posure to 
do tur s i  ertai  i dustries. 

The level of exports – measured in volume or 
alue terms  is a  i di ator of a ou tr s 

a ilit  to remai  glo all  ompetiti e. 
 the period et ee  a   a d a  

 e ports of goods produ ed  the 
ma ufa turi g se tor i  the  totalled 

 a ou ti g for  of total  
exports.x t is lear that i dustr  remai s of 

riti al importa e to  e ports. he s 
glo al ompetiti e ess a d sta di g as o e of 
the orld s largest e o omies is ultimatel  at 
ris  if the de li e o ti ues.
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 o ti ued de li e i   i dustr  ill ha e 
sig i a t impli atio s for highl  s illed  ell 
paid a d se ure emplo me t  dire tl  through 
ma ufa turi g ompa ies a d i dire tl  
through their suppl  hai s. a  o s i  hea  
i dustr  omma d higher tha  a erage salaries 
a d more se ure terms a d o ditio s  hi h 
are i reasi gl  rare as the proportio  of  
those i  self emplo me t a d or i se ure  

or  i reases.

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.”

ra es  rad  e eral e retar  .xi

 de li e i  ma ufa turi g also ris s 
deepe i g i e ualit  et ee  the orth 
a d outh of gla d. he o e tratio  of 
ma ufa turi g i dustries i  the orth  opposed 
to ser i e se tor i dustries i  the outh  mea s 
that the orth is at the mer  of lo er le els 
of gro th i  ma ufa turi g. or e ample  

hile the ma ufa turi g i dustries ere o l  
e pe ted to gro    et ee   a d  
the ommu i atio s a d professio al ser i es 
se tor as e pe ted to gro   o er .xii  la  
of i estme t i  ma ufa turi g i  the orth 
a d a de li e i  the se tor ould e a er ate 
regio al i e ualit .

1.2 - THE HUMBER - THE 
UK’S LARGEST INDUSTRIAL 
REGION

erg  i te si e i dustries ma e a sig i a t 
o tri utio  to the  e o om . ogether these 

i dustries a d their suppl  hai s are orth 
 support  o sxiii a d a ou t for 

4% of the UK’s GVAxiv. he  produ e produ ts 
that are esse tial to the s lo  ar o  
e o om  from steel a d light eight omposites 
for i d tur i es a d ele tri  ars  to glass  

erami s a d ad a ed i sulati g materials for 
lo e erg  housi g.xv

he um er has a ri h i dustrial heritage  
hosti g the steel i dustr  oil re eries  eme t 
ma ufa turers  petro hemi al produ ers a d 

hemi al ma ufa turers. t o tri utes  
ea h ear to    a uarter of hi h is 
related to ma ufa turi g  a d hea  i dustr  
pro ides the mai sta  of emplo me t i  the 
regio  ith  or i g i  the ma ufa turi g 
se tor alo e. 

ut  i dustr  also a ou ts for arou d  
of all greenhouse gas emissions in the UK. Two 
thirds of these emissio s ome from e erg  
i te si e i dustries hi h are ofte  lo ated e t 
to ea h other i  lusters.xvi 

 the um er  the high o e tratio  of hea  
i dustr  mea s that  of gla ds i dustrial 
a d ommer ial e erg  use is  usi esses i  
the region.xvii he um er s i dustrial luster 

urre tl  emits more 2 tha  a  other  
luster  more tha  outh ales  the e t 

largest),xviii a d is the most e erg  i te si e 
region in the UK.

“

13          Capture for Growth  reati g the orlds rst ero ar o  i dustrial luster



1.3 - THE COST OF FAILING 
TO DECARBONISE

ar o  pri i g is desig ed to e ourage 
usi esses to redu e ar o  emissio s a d fu d 

de ar o isatio  programmes  ta i g fossil 
fuels. t is regarded as o e of most effe ti e 

a s for ou tries to redu e their emissio s a d 
has ee  i strume tal i  phasi g ritai s oal

red po er statio s off the s stem.xx The UK 
go er me t e pe ts ar o  pri i g to i rease 
sig i a tl  o er the omi g de ades. ased 
o  urre t fore asts  i dustrial usi esses 
a ross the um er ould fa e a ar o  ta  ill 
of et ee  .  a d .  i   if the  
fail to de ar o ise.xxi his ould i e ita l  
pla e greater pressure o  usi esses i  the 

um er  putti g o s a d suppl  hai s at ris  
a d erodi g the regio s a ilit  to attra t e  

usi esses a d i reasi g the ris  of ar o  
lea age  here ar o  emissio s are simpl  
mo ed offshore rather tha  redu ed.

s a result  there is i reasi g urge  for a tio  
from oth i dustr  a d go er me t to safeguard 
these lusters. ith the right regulator  
frame or  e erg  i te si e i dustries ould 
start to har ess e  te h ologies to e sure 
the  ha e a sustai a le a d prosperous future  
help ght limate ha ge a d e a le them to 

ompete o  the orld stage. ar o  apture 
usage a d storage a d h droge  are t o 
te h ologies that ill pla  a ru ial role i  this 
transition.

xix

THE UK’S LARGEST CLUSTERS BY INDUSTRIAL EMISSIONS ONLY
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The Humber is home to 
several power stations and 

two of the UK’s six major oil 
re  eries pro idi g 

The region has over 20+ 
onshore windfarms, 

hi h alo e pro ide 
power for over 200,000
UK homes and provides 

a ess to o er 400 
offshore wind turbines. It 

urre tl  deplo s 1.87GW
of power with a further 

 to e ommissio ed 
  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 

 has highlighted that a hie i g the 
ambitions of the Paris Agreement to limit future 
temperature i reases to .  degrees ill re uire 
more tha  ust i reased efforts to redu e 
emissio s  it ill also re uire the deplo me t of 
te h ologies to a tuall  remo e ar o  from the 
atmosphere.xxiii

 is the pro ess of apturi g ar o  dio ide 
emissio s reated  e erg  a d i dustr  

hi h are the  either perma e tl  stored or 
used i  i dustr . t pre e ts 2 from entering 
the atmosphere a d o tri uti g to glo al 

armi g. ossi le storage sites i lude sali e 
aquifers or depleted oil and gas reservoirs, 
putti g ar o  emissio s a  i  the grou d.

eplo i g  is esse tial for de ar o isi g 
e isti g e erg  a d i dustrial pro esses. e  
i dustries are also e pe ted to emerge hi h 

ill e a le to use the aptured ar o  reati g 
other optio s to eep it out of the atmosphere. 

o si gle te h olog  alo e a  ma age the 
ad erse effe ts of limate ha ge. et there 
is road i ter atio al o se sus that  
te h ologies ill pla  a riti al role i  meeti g 
the s  a d the orlds  e erg  a d limate 
goals. he ital role of  as rea rmed  
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

 helpi g to de ar o ise i dustr  ge erate  
lo  ar o  po er a d e a le the produ tio   
of h droge  at s ale   offers sig i a t  
new opportunities for the UK - on a national  
a d i ter atio al s ale. t ill also help the  

 e ome a glo al leader i  ta li g  
limate ha ge. 

 a  also deli er o sidera le so io
e o omi  e e ts  helpi g to reate e  
o s  impro e ualit  of life  redu e e erg  
osts for families a d usi esses  a d support 

the e o omi  ia ilit  of the s most hea il  
i dustrial lusters.xxv

For these reasons the momentum behind CCUS 
in the UK is building. In 2018, the Government 

ommitted to ha i g the rst  fa ilit  up 
a d ru i g  the mid s. he  a d 

usi ess  erg  a d dustrial trateg  ele t 
ommittee  a ross part  groupi g of s  ha e 

argued we should be developing CCUS in multiple 
i dustrial lusters a ross the ou tr .

“

xxvi
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2.2 - BIOENERGY WITH 
CCUS CREATES THE 
OPPORTUNITY TO 
REMOVE CARBON FROM 
THE ATMOSPHERE

here are differe t t pes of ar o  
apture te h ologies. 

ioe erg  ith ar o  apture usage a d 
storage  is re og ised as o e of the 
most importa t e ause it does t simpl  
pre e t ar o  emissio s ei g produ ed  it 
also remo es ar o  from the atmosphere. 

The CCC’s Net Zero report ide ti  ed  
as o e of the re uired e  ear term a tio s 

that are o  a riti al path  to ards the  
a hie i g et ero emissio s  .xxvii The 

o er me ts lea  ro th trateg  refere es 

BECCS as one of several greenhouse gas removal 
te h ologies that ould remo e emissio s from 
the atmosphere a d help a hie e lo g term 
de ar o isatio .xxviii  oi t report  he o al 

adem  of gi eeri g a d o al o iet  has 
estimated that  ould e a le the  to 

apture  millio  to es of 2 per ear  
2050 – removing almost half of the emissions 
predi ted to remai  i  the e o om .xxix

2.3 - HYDROGEN CAN 
HELP DECARBONISE
POWER, INDUSTRY, 
HOMES, BUSINESSES 
AND TRANSPORT

hile the po er se tor has e o ed 
sig i  a t gro th i  re e a les i  re e t 

ears  de ar o isi g i dustr  tra sport a d 
agri ulture remai s a halle ge. 

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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droge  ill e part of the solutio . t a  e 
ur ed to deli er heat i  i dustrial pro esses  

to heat uildi gs a d to fuel hea  tra sport. t 
a  also e used i  po er a d a  e stored li e 

natural gas.

he  states that to rea h et ero emissio s 
  the  ill eed e  h droge  

produ tio  apa it  that is ompara le to the 
s urre t fleet of gas red po er statio s.xxx

o e er  reati g h droge  from atural gas 
ge erates ar o  emissio s. hat is h  large
s ale produ tio  of h droge  ill eed to e 

om i ed ith  te h olog  i  the future. 
he  a aila le  surplus re e a le e erg  

should also e har essed to reate gree  
h droge  ia ele trol sis of ater  hi h a  
share the same i frastru ture as h droge   
from natural gas.

 has the pote tial to i  start e  
h droge  te h olog  a d help reate e  
i dustries  o s  a d the opportu it  to 
de ar o ise i dustr  po er  heat  tra sport 
a d maritime a ross the orth of gla d.

ther ou tries are also loo i g at this 
te h olog .  the ter atio al erg  ge  
(IEA) report, The Future of Hydrogen: Seizing 
Today’s Opportunities  lau hed at the  
meeti g i  u e  e erg  a d e iro me t 
mi isters offered se eral re omme datio s 
to help go er me ts  ompa ies a d other 
sta eholders to s ale up h droge  pro e ts 
around the world.xxxi

ts re omme datio s i luded four spe i  
areas here immediate a tio  ould help la  
the fou datio s for the gro th of a glo al lea  
h droge  i dustr

i. a e i dustrial ports the er e e tres for 
s ali g up the use of lea  h droge

ii. uild o  e isti g i frastru ture  su h as 
atural gas pipeli es

iii. pa d the use of h droge  i  tra sport  
usi g it to po er ars  tru s a d uses that 
ru  o  e  routes

i . au h the h droge  trades rst 
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 aith irol  e uti e ire tor at the .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 
lea  i frastru ture to attra t usi esses a d 

allow them to operate without damaging the 
e iro me t or peoples health  sa i g mo e  
a d ma i g their operatio s sustai a le o er the 
lo g term. his i ludes efforts to prepare to 
deplo  CCUS ar o  apture  usage a d storage   
a d h droge  i frastru ture.  

 a glo al assessme t of ou tries hi h 
are leaders  i  the reatio  of a  e a li g 
e iro me t for the ommer ial deplo me t of 

 the lo al  stitute rated the  as 
o e of the e top s ori g atio s for readi ess  
alo gside ustralia  a ada  or a  a d the 

United States).xxxiv This is attributed to the 
supporti e poli  frame or s  omprehe si e 
regulator  a d legal frame or s  a d detailed 
storage assessme ts.  

lthough the assessme t is e ouragi g for 
the s goal of rea hi g et ero emissio s  

 the report fou d that o atio   i ludi g 
the top e  has esta lished the e essar  

o ditio s to dri e  deplo me t at the rate 
re uired to meet urre t limate am itio s. 

he glo al ompetitio  for apitalisi g o  
i estme t for emissio s redu tio s  o s a d 
the tri le do  e o omi  e e ts for regio s 
a d atio s should ot  a d must ot  e ta e  as 
a given for the UK. 

While the foundations are strong for the UK to 
utilise its strategi  omparati e ad a tage i  
i dustr  other ou tries su h as or a  the 
Netherlands and the United States are also 
i esti g sig i a t amou ts i  de elopi g 

 te h olog .

he e t phase of  alls for a stro g 
ommitme t a d a tio  et ee  go er me t  

i dustr  a d usi ess. ther ou tries are 
prepari g to deplo   at s ale a d the  
UK must not be left behind.
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3.1 - NORWAY: LOOKING TO 
THE NORTHERN LIGHTS 

 or a  the orther  ights  a  pro e t 
i itiated  ui or ith part ers hell a d  

otal  aims to de elop the orlds rst storage 
fa ilit  apa le of re ei i g 2 from various 
i dustrial sour es. 

he pro e t o sists of a 2 re ei i g termi al  
a  offshore pipeli e  i e tio  a d 2 storage. 

he rst phase of this 2 pro e t ould rea h a 
apa it  of appro imatel  .  t 2 per ear.xxxvi

he pro e t ill e desig ed to a ommodate 
additional CO2 volumes aiming to stimulate new 

ommer ial ar o  apture pro e ts i  or a  
urope a d a ross the orld.  this a  the 

pro e t has the pote tial to e the rst storage 
pro e t site i  the orld re ei i g 2 from 
i dustrial sour es i  se eral ou tries.

 i estme t de isio  for the or egia  full
s ale ar o  apture a d storage pro e t is 
e pe ted i  .

 

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.”
erre er  ro e t ire tor  

Northern Lights, Equinor.xxxvii

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

he etherla ds has set lear limate targets. 
  it pla s to ha e redu ed its gree house 

emissio s   ompared to  le els  
a d   .xxxviii he fo us for i dustrial 
de ar o isatio  e tres o  pla s for   
from the Port of Rotterdam. 

 o sortium omprisi g of the ort of 
otterdam uthorit  ederla dse asu ie 

(Gasunie) and Energie Beheer Nederland 
 is de elopi g the usi ess ase for 

the deplo me t of  i frastru ture for 
the establishment of an industrial CCUS hub 

o e ti g i dustr  ia the port  to offshore 
depleted gas elds i  the orth ea.

 feasi ilit  stud  o  the large s ale 
deplo me t of  i  the ort of otterdam 
found that CO2 apture  tra sport a d storage 
u der the orth ea is te h i all  feasi le  a d 
a ost effe ti e measure for radi all  redu i g 

ar o  emissio s.

he o ept is ased o  a olle ti e pipeli e 
of appro imatel  m that ru s through 
Rotterdam’s port area. 

he pipeli e ill ser e as a asi  i frastru ture 
for arious i dustrial parties to o e t to 
in order to dispose of CO2 aptured at their 
fa ilities. he usi ess part ership is or i g 
to ards i estme t de isio s i  . he 
ambition is to store 2 million tonnes of CO2 per 

ear from  to a apa it  that ill ru  up to  
millio  to es per ear  .xxxiv

Hydrogen Conversion at Nuon Magnum 
Power Plant, Eemshaven

 h droge  o ersio  pro e t led  a 
o sortium et ee  uo  asu ie a d 

ui or  is urre tl  u der a  at uo  ag um 
po er pla t to o ert o e of its u its to ru  
o  h droge   .xl f su essful  the pla t 

ould e the orlds rst po er statio  to use 
 h droge  as a fuel. ui or is respo si le 

for h droge  produ tio   o erti g the 
or egia  atural gas i to h droge  a d 2, 
hile asu ie is e gaged i  resear h for the 

tra sportatio  a d storage of h droge  at the 
power station.xli

The CO2 released duri g the h droge  produ tio  
pro ess is pla ed to e stored i  u dergrou d 
fa ilities off the or egia  oast. uo s 
lo g term isio  is to lo all  produ e h droge  
through the ele trol sis pro ess  splitti g 

ater i to o ge  a d h droge . he ele tri it  
re uired for the ele trol sis ill e sour ed from 
re e a le sour es.xlii
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3.3 - THE UNITED STATES 
(1): CARBON CAPTURE 
SECURES BIPARTISAN 
BACKING 

ordi g to the lo al  stitute  the  
ited tates has a d o ti ues to domi ate the 

 mar et at the glo al le el.xliii ross part  
support se ured federal legislatio  the  

 t   that pa ed the a  for ta  
redits for apture a d storage of emissio s.xliv  
t state le el  alifor ia  e as  orth a ota 

a d o ta a are all ta i g steps to se ure 
a poli  a d regulator  e iro me t that is 

o du i e to se uri g i estme t. 

he poli  la ds ape goes some a  to 
u dersta di g ho  a d h  the ited tates 
hosts the highest um er of large s ale  

 fa ilities i  the orld. f the  fa ilities 
operati g orld ide   are i  the ited tates  

here the umulati e ar o  apture a d 
storage for operatio al fa ilities e uates 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

et o er  a  e erg  ompa  is ehi d a 
pro e t to produ e lo ost ele tri it  from 

atural gas ith ero emissio s released i to  
the atmosphere. 

he ompa  partl o ed  elo  
e eratio  has uilt a m  ommer ial

s ale  th po er pla t a d test fa ilit  
in Texas. The plant uses an innovative 
te h olog  alled he llam le  to ur  
fossil fuels ith o ge  i stead of air to 
ge erate ele tri it ithout emitti g a  2. 

his pro ess allo s mu h of the 2 released 
duri g om ustio to e re used.xlvi

f su essful  the 2 produ ed ill reate 
a pipeli e read  produ t hi h ill e 
perma e tl  se uestered or a  e sold for 
use in other industrial purposes. NET Power’s 
aim is the glo al deplo me t of   e lass 

ommer ial s ale pla ts egi i g as earl   
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 
um er part ership shares the same o e ti e  

to deli er the orlds rst et ero ar o  
i dustrial luster  .

o a hie e this  e ill or  together to deli er 
a um er of pio eeri g de ar o isatio  
pro e ts that ill prote t o s  help the regio  

ompete for i estme t i  lea  te h ologies 

a d a elerate progress to ards the s  
limate targets. t ill also impro e air ualit  

a d the lo al e iro me t.

his pla  has the a i g of some of the 
world’s biggest industrial businesses and would 
safeguard the region’s role at the heart of the UK 
e o om  for de ades to ome. 

 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 err   reside t a d former erg   
and Clean Growth Minister, 2018.xlviii 

“
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4.2 - OUR PLAN
The partnership is based around three 
strategi  pillars  hi h together ill  
deli er the orld s rst et ero ar o  
i dustrial luster.

1.   Unlocking a cutting-edge hydrogen  
economy.

uildi g a h droge  demo strator a d test 
fa ilit  i  the um er  the mid s 

ould reate the fou datio  for u lo i g a 
e  h droge  e o om  i  the regio .

er time  this fa ilit  ould e s aled up 
to produ e a lo  ar o  fuel that ould e 
used to de ar o ise i dustr  po er  heat  
tra sport a d maritime a ross the orth of 
England.

2. Creating negative emissions at scale.

stalli g ar o  apture te h olog  o  ra  
o er tatio s iomass u its ould tur  it i to 

the orld s rst ar o  egati e po er statio  
  ge erati g lea  ele tri it  a d 

negative emissions at the same time.

Over time, Drax Power Station’s negative 
emissio s ould help to offset the emissio s  
of other industries in the region who fail  
to de ar o ise.

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

ith the right i frastru ture i  pla e  
usi esses a ross the regio  ould safel  

transport and store their emissions under the 
Southern North Sea instead of releasing  
them into the atmosphere.

his ould help the attle agai st limate 
ha ge a d esta lish the um er i dustrial 
luster as a orld leader  reati g e  o s 

and investment opportunities in the region.
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4.3 - THE HUMBER AS A CATALYST  
FOR WIDER DECARBONISATION

he um er is the atural pla e to deplo  
 a d h droge  te h olog . t is o e of the 

most importa t i dustrial e o omies i  the 
ou tr . t is also the most ar o  i te si e  
hi h mea s that de ar o isi g the regio  
ill ma e a sig i a t o tri utio  to meeti g 

the go er me ts limate targets.

he lo atio  of the um er mea s it a  
also u lo  other de ar o isatio  pro e ts 
planned in the North of England.

ff the oast of the um er is a um er of 
large geologi al storage sites  either sali e 
a uifers or depleted oil a d gas elds  i  the 
souther  orth ea  that ould e used to 
safel  store 2 under the ground for hundreds 
of ears. or e ample  from  to  te s 
of millio s of pou ds of pu li  a d pri ate 
mo e  as spe t e plori g ho  ar o  
dio ide ould e stored i  a sali e a uifer 

o  as dura e .

hese storage sites ould e used ot o l  to 
store C02 from the Humber, but also support 
other i dustrial lusters su h as eesside  

hi h is also de elopi g its o   pla s. 
a i g multiple lusters share the same 

offshore CO2 i frastru ture ould help 
a elerate o stru tio  produ e e o omies 
of s ale a d ri g do  osts for all users.

Meanwhile to the west of the Humber is a 
um er of it  regio s su h as or  eeds a d 
radford  represe ted  the est or shire 
om i ed uthorit .  sig i a t amou t of 
or  has alread  ee  u derta e   orther  
as et or s  through the  orth of 

gla d pro e t  to e plore ho  .  millio  
 homes a d usi esses ould s it h from 

atural gas to lo  ar o  h droge . 

e elopi g h droge  produ tio  apa ilit  
i  the um er ould ot o l  e a le the 
de ar o isatio  of po er  heat  i dustr  a d 
tra sport i  the um er itself  it ould also 
suppl  the h droge  re uired to ma e the  
pro e t a realit .
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per year (MtC02/y)*

Chemical facility Manufacturing

RefineryPower station

Illustrative carbon dioxide transport systemKEY

CAPTURED
CARBON DIOXIDE
(C02)

DRAX

POWER STATIONS AND INDUSTRIAL PROCESSES IN THE HUMBER REGION



CASE STUDY:  
MAKING SALTEND CHEMICALS PARK CCUS-READY 

CASE STUDY:  
DECARBONISING JET FUEL PRODUCTION

 dustrial usi esses a ross the um er are 
alread  thi i g a out  a d h droge .

alte d hemi als ar  is home to a luster 
of orld lass hemi als a d e erg  

usi esses  i ludi g ir rodu ts    
Ineos and Nippon Gohsei. The site was 
a uired i    p  group  hi h ha e  
si e i ested se eral millio s to de elop  
a d e te d the par .

he usi esses operati g o  the a re 
site share i frastru ture a d a ra ge of 
ser i es i ludi g feedsto s a d utilities. 

s a result  the par  is a  optimal lo atio  for 
the deplo me t of ar o  apture  usage a d 
storage te h olog .

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.”  

a  roo s  
ite ire tor of dustrial ar s at p  group.xlix

elo s is a sustai a le fuels te h olog  
ompa  a d pro e t de eloper. upported 

 ritish ir a s a d hell  the ompa  has 
su mitted a pla i g appli atio  for urope s 

rst aste to et fuel pla t i  mmi gham.

he proposed pla t ill ta e hu dreds of 
thousands of tonnes of household and 

ommer ial solid la  ag  aste a d tur  
it i to lea er ur i g sustai a le a iatio  
fuel  redu i g et gree house gases   

ompared to the fossil fuel e ui ale t. 

ollo i g a re e tl  a ou ed agreeme t 
ith  oil ompa   their  aste to

fuels fa ilit  ill apture 2 emitted from  
the pro ess a d se urel  store it u dergrou d  
mea i g it ill produ e egati e emissio  fuels. e ri  are or  hief e uti e of elo s.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 outli ed  the ero ar o  
um er part ership ill ma e a ma or 
o tri utio  to utti g ar o  emissio s i   

the s largest i dustrial luster. e  resear h 
ommissio ed  the ero ar o  um er 
art ership has for the rst time ide ti ed  

the s ale of the emissio s redu tio s that  
it will deliver. 

he a al sis  leme t erg Ii is based on:

 he de elopme t of e  h droge  produ tio  
fa ilities i  the um er  starti g ith a 
h droge  demo strator i  the s a d 
s ali g up i  su se ue t ears.

 he i stallatio  of  te h olog  o  
all four of Drax Power Station’s biomass 
u its  tur i g it i to the orlds rst ar o  
negative power station.

 he reatio  of large s ale 2 transport and 
storage i frastru ture i  the um er  used  
industrial businesses in the region.

 he idespread use of h droge  i  the regio  
i  a um er of differe t se tors i ludi g 
po er  heati g  i dustr  a d tra sport. 

he pro e tio s sho  that   the pro e t 
has the pote tial to apture up to  t 2 per 

ear. o put that i to o te t  thats arou d  
of the s urre t a ual 2 emissions. 

It’s also 30% of the total CO2 that the 
ommittee o  limate ha ge sa s eeds to e 

remo ed     if the  is meet the 
et ero target.

How the emissions stack up

he a al sis assumes that et ee   a d 
 ea h of ra s iomass u its ill e tted 

ith  te h olog . hose four u its ill 
pro ide . s of lea  ele tri it  apa it  o  
the s stem  as ell as ge erati g up to  millio  
to es of egati e emissio s e er ear.

t also o siders that the a aila ilit  of 
i frastru ture to tra sport 2 offshore will 
e ourage the de ar o isatio  of other po er 
statio s i  the regio  ith at least o e gas red 
pla t tted ith  te h olog .
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CO2 CAPTURE PROFILE IN THE HUMBER - BASELINE CASE

 leme t erg s a al sis at least  
i dustries s it h to h droge  as their mai  
fuel suppl . ut ertai  i dustrial sites  due to 
their large emissio s outputs a d di ult  to 
de ar o ise  ill re uire dire t apturi g of 
emissio s  o e ti g to the 2 transport 
a d storage i frastru ture. 

Over 9 MtC02 from at least four i dustrial se tors 
ill e aptured a d stored i   ased o  

s e arios as follo s

 e ar o isi g the cement and lime  
i dustr  i  the or shire a d um er regio  
with a total of 0.65 MtC02 per ear ei g 

aptured i  .

• CCUS will enable Humber area refineries to 
abate ~3.6 MtC02 per ear a uall   .

• Iron and steel sectors from the Humber area 
are de ar o ised usi g  ith .  t 2 
per ear ei g aptured i  .

• Chemicals are ma ufa tured  arious 
high heat pro esses  i ludi g the ra i g 
of h dro ar o s  a d usuall  re uire ur i g 
fossil fuels. ue to the di ult  of separati g 

ar o  emissio s from other gases i  the 
e haust   is o sidered a feasi le 
de ar o isatio  approa h.

The Humber industrial sites will be able to 
apture  t 2 per ear i   represe ti g 

24.5% of the total 44 MtC02 per ear aptured 
from the whole area in 2040.

33          Capture for Growth  reati g the orlds rst ero ar o  i dustrial luster



Cost Savings

ar o  ta atio  has pla ed a e  role i  the 
de li e of fossil fuel po er ge eratio  a d 
the rise of re e a les. ut the polluter pa s  
pri iple has also pro ed halle gi g for ma  
i dustries hi h suffer from lo  margi s a d 

olatile e erg  pri es.

dustr  a ou ts for arou d a uarter of all  
greenhouse gas emissions, with more than two 
thirds of these emissio s omi g from a small 

um er of e erg  i te si e i dustries.

 te h olog  pro ides a route to urtaili g 
ar o  emissio s a d a oidi g the ost of 
ar o  pri i g. here ill e illio s of pou ds 
orth of sa i gs for the rms ho utilise the 

tra sport a d storage i frastru ture  sa i gs 
hi h ill ha e ma or impli atio s for their 

ompetiti e ess i  the de ades to ome.   

ased o   reasur s e tral fore ast for 
future ar o  pri i g  e a  estimate the 
additio al ost that usi esses i  the regio  

ould e fa i g ithout the ero ar o  
Humber roadmap. 

  rms i  the regio  ould ha e sa ed

• .  per a um  apturi g a d stori g 
rather tha  releasi g their ar o .

•  total of .  si e the i frastru ture 
for transporting and storing CO2 ame  
i to effe t. 

hat a ual gure ould rea h .  per ear  
 .

hose ost sa i gs are ust a part of the ider 
e o omi  e e ts that the pro e t ill ri g 
to the regio . his i ludes as ma  as  
ma ufa turi g o s se ured a ross se tors from 

eme t  steel  re eries a d hemi als.

It will also put the region on the global stage and 
open up opportunities for inward investment and 
for e ports of gree  te h olog . 

Air Quality

he e  h droge  produ tio  fa ilit  ill e 
a atal st for the gro th of a e  h droge  
e o om .  pipeli e ill tra sport the ar o  
emissio s from the fa ilit  alo g ith those 
from Drax’s biomass units, to be stored  
safel  offshore. 

droge  is e pe ted to pla  a  importa t role 
i  de ar o isi g heat a d fueli g fle i le po er 
ge eratio . t ould also ma e a sig i a t 

o tri utio  to impro i g air ualit   shifti g 
o sumers from tra sport usi g higher

emissio  fuels to h droge  a d other ultra lo  
emission alternatives.

he upta e of h droge  mo ilit  ith o er 
o e millio  h droge  ehi les deplo ed  

 ould lead to a redu tio  i  ha ardous 
emissio s  i ludi g itroge  o ides  
a d parti ulate matter  hi h are li ed 
to se eral lo g term medi al o ditio s a d 
premature deaths. heir impa ts are ofte  

ua ti ed i  terms of so ial damage osts. 

he a al sis  leme t erg  fou d that i  
total m  i  pu li  health osts ould e 
sa ed et ee   a d  redu i g the 

urde  o  pu li  health ser i es.

t also estimates that  

• 4.2 MtC02 emissions would be avoided  
 the upta e of h droge  tra sport i   

the region.

• 2,100 tonnes of NOx and 11 tonnes of PM 
estimated as  a d  respe ti el  of 

the region’s 2050 road transport emissions) 
ould also e a oided.
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Estimates 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 o er me ts  et ero target ma  seem a 
lo g a  i  the future. ut if e are to a hie e our 

limate goals the time to a t is o . 

e ar o isatio  does t ha e to e a hoi e 
between saving our industries and saving the 
pla et. ith this pla  e a  do oth.

With the right engagement and support from 
o er me t e a  e sure that the s most 

importa t i dustrial regio  o ti ues to thri e. 

e a  safeguard  ma ufa turi g o s.  
e a  reate a e  h droge ased e o om  

that ill lea  up the ehi les that e dri e a d the 
air that e reath. e a  e ome a orld leader i  
the use of sustai a le ioe erg  to reate egati e 
emissions.

he um er is u i uel  pla ed to sei e this 
opportu it  to e ome the rst ero ar o  
e o om  i  the orld.

t a  e a atal st for other i dustrial regio s too.

d it ill help the  ta e the lead i  e porti g  
the gree  te h ologies that ill e eeded arou d  
the world.

 

Zero starts here. 
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BEIS

Business, Energy and Industry Strategy: The 
UK government department responsible for 

usi ess  i dustrial strateg  s ie e   
i o atio  a d e erg . 

BECCS

Bioenergy with Carbon Capture and Storage:  
he pro ess of e tra ti g e erg  from iomass 

a d apturi g a d stori g the ar o  remo i g 
CO2 emissions from the atmosphere. 

CCC

Committee on Climate Change: A non-
departme tal pu li  od  that ad ises the  
government on emissions targets and reports 
to arliame t o  progress made i  redu i g 
greenhouse gas emissions.

CCUS/CCS*

Carbon Capture Usage and Storage: A pioneering 
te h olog  that a  apture up to  of the 

ar o  dio ide 2  emissio s produ ed from 
the use of fuels i  ele tri it  ge eratio  a d 
i dustrial pro esses  pre e ti g the ar o  
dioxide from entering the atmosphere. The 
pro ess i ol es trappi g 2 ur t  fuels  
tra sporti g it through pipeli e i frastru ture 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 s fou datio  i dustries are produ ers 
of materials su h as asi  metals  fa ri ated 
metals  ood  o metalli  mi erals a d asi  

hemi als used  other ma ufa tures. 

GHG

Greenhouse Gases:  gas i  the atmosphere 
hi h a sor s a d re emits heat  a d there  

eeps the pla ets atmosphere armer tha  it 
otherwise would be. 

Global CCS Institute

 i ter atio al thi ta  hose missio  is to 
a elerate the deplo me t of ar o  apture  
and storage. 

IPCC

Intergovernmental Panel on Climate Change: 
he ited atio s i tergo er me tal od  

respo si le for assessi g the s ie e related to 
limate ha ge.

MtC02e

Metric tonnes of Carbon Dioxide equivalent. 
 metri  measureme t used to assess the 
o tri utio  of differe t gree house gases to 

global warming.

Net Zero

 target of  redu tio  i  gree house  
gas emissions. It is referred to as ‘net’ as  
the e pe tatio  is that it ould e met ith  
some remai i g sour es of emissio s hi h 

ould eed to e offset  remo als of 2 from 
the atmosphere.
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i https .legislatio .go .u
u dsi pdfs
u dsi e .pdf  

ii https .theguardia . om e iro me t
u rito s a t faster a tio limate poll   

iii epartme t for usi ess  erg  a d dustrial 
trateg    u li  ttitudes ra er  a e 

 ar h 

i  https .telegraph. o.u politi s
a put ma moo a get et ero   

 a e a ta der  a e a ta der a al sis 
sho s urope remai s domi a t mar et for 

 goods   a ufa turi g a ts    
https .ma eu .org e s a d e e ts

e s a e a ta der a al sis
sho s urope remai s domi a t mar et for
goods

i ford o omi s roup   he true impa t of 
 ma ufa turi g  pril  

ii  a re e a d . tirli g   tro g ou datio  
Industries: How Improving Conditions for Core 

aterials rodu ers ould oost  a ufa turi g  
stitute for u li  oli  esear h  ar h 

iii  a re e a d . tirli g   tro g ou datio  
Industries: How Improving Conditions for Core 

aterials rodu ers ould oost  a ufa turi g  
stitute for u li  oli  esear h  ar h 

 i   https .ma eu .org e s a d e e ts
e s lea steel fu d a ou eme t

  a e a ta der  a e a ta der a al sis 
sho s urope remai s domi a t mar et for 

 goods   a ufa turi g a ts    
https .ma eu .org e s a d e e ts

e s a e a ta der a al sis
sho s urope remai s domi a t mar et for
goods

i https .tu .org.u e s trade u io s ill
help a hie e ust tra sitio lo ar o e o om
sa s tu

ii . re h    e omi g more geographi all  
im ala ed  ith orth outh i ide set to i rease 
o er the e t three ears   e s elease   

e em er 

iii https .go .u go er me t e s millio
a ear oost for e erg i te si e i dustries

i  iro me tal udit ele t ommittee  erg  
te si e dustries  essio    https

pu li atio s.parliame t.u pa m msele t
me aud rite eii .htm

 http .eiug.org.u limate ha ge poli ies
threate the future of the e erg i te si e
se tor  

i https .go .u go er me t e s orld rst
ar o et ero hu of hea i dustr to help

u sei e glo al e o omi opportu ities of lea
growth

ii ar o  rust   tud  of the um er te si e 
dustries luster  report  ar h 

iii https .hum erlep.org p o te t
uploads aper ppe di

e ar o isatio .pdf

i  https assets.pu lishi g.ser i e.go .u
go er me t uploads s stem uploads atta hme t
data le i dustrial lusters missio
i fographi .pdf

 https .theguardia . om e iro me t
ul ar o pri e ta ap

i leme t erg   et ero um er  he 
mpa ts of e ar o isi g the or shire a d 

Humber. A report for Zero Carbon Humber 
o sortium  to er 

ii https i esthum er. om

xxiii Intergovernmental Panel on Climate Change, 2018, 
lo al armi g of .  report   to er 

xxiv Committee on Climate Change, 2019, Net Zero – 
The UK’s Contribution to stopping global warming, 
report   a  

 usi ess  erg  a d dustrial trateg  
ommittee   ar o  apture usage a d 

storage  third time lu  ouse of ommo s 
Report, 2 April 2019

i https .parliame t.u usi ess ommittees
ommittees a ommo s sele t usi ess

e erg i dustrial strateg e s parliame t
ar o apture report pu lished
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