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Net Zero is a powerful  
rallying cry for many voters. 
But for others green energy comes 
at a high cost to tax payers and business, hindering 
competitiveness in a tough global market.

In Powering Briain: the UK’s future  
energy mix, the six co-authors consider the  
implications of government energy policy for 
the wider economy and for different energy  
sectors and sources. To bring about a cleaner  
environment and a prospous economy, a change  
of focus is needed for energy policy, with more  
market and less intervention. That is also the  
best way to Net Zero
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’ s ’s  leaders of left and right  

the aim eing to redu e C 2 emissions to a state of neutrality y 20 0  nitially in 
200  under ’s s UK’s
this ountry to redu e greenhouse gas emissions y 0 er ent on  levels y 

s s ’s s
20 0  K oliti ians are not alone  Western governments  international institutions  
or orations and s share the same guiding aim  linked to the am aign on 
limate hange  The most rominent world layer is the  nder its aegis  the 

Paris Agreement 20  an international treaty to limit glo al average tem eratures to 
elow 2 C now C  in this entury  was agreed at its Climate Change 

Conferen e C P2  t seeks to sta ilise greenhouse gas emissions  The  oli es 
and reviews s’ ss and kee s a registry of nationally determined 
ontri utions DCs  under the agreement  ts C P Convention of Parties  on 

Climate Poli y reviews emission inventories  assesses the effe ts of measures taken 
and rogress made   

 

For a num er of western Euro ean e onomies whi h a ount for an insignifi ant 
ro ortion of glo al emissions  the fo us is on redu ing the use of fossil fuels  

su h as oal  gas and oil  Tax  regulation and su sidies are de loyed to romote 
alternative sour es of energy  t is hardly sur rising that the res onse of voters has 

een mixed  Those ommitted to ta kling limate hange want more dramati  a tion  
For those for whom the riority is e onomi  the ost of moving to alternative 
energy sour es must e taken into a ount given the im li ations for the e onomy  
its usinesses and householders  

 
Meanwhile UK’s s s  the two main oliti al arties  

oli y remains et ero  t is likely that des ite gestures of on ern a out osts  
ea h onsiders more oliti al a ital will e gained from roadly ursuing the aim 
given the otential for attra ting votes  sym atheti  media attention and extending a 
oliti al ase  as well as international ommitments  Enthusiasm  o ortunism  and 
eal olitik are diffi ult to se arate  

 

 The relevant ie es ie e of K legislation is The Climate Change A t 200  20 0 Target 
Amendment  rder 20  htt s www legislation gov uk uksi 20 0 introdu tion made        
A s U ’s s s
stru ture  The FCC nited ations Framework Convention on Climate Change  FCC  
Paris Agreement  20  the aim of whi h is to kee  the glo al average tem erature rise this 
entury as lose as ossi le to  degrees Celsius a ove re industrial levels and the  

Kyoto Proto ol  All three aim under the FCCC to sta ilise greenhouse gas on entrations 
in the atmos here to avoid interferen e with the limate system  within a time frame 
ondu ive to e osystems ena ling sustaina le develo ment  
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There are diffi ult oliti al uestions in luding a out osts  the im a t of state 
intervention and the ro lems osed for voters  Costs  for su sidies granted or levies 
im osed to favour one sour e of energy over another  are high and must e orne y 
onsumers and tax ayers  State intervention an have unintended onse uen es  while 

the urdens and one off osts may fall on domesti  users  for exam le for the 
re la ement of a gas oiler with the offi ial alternative or hanging their ar to an 
ele tri  model  

n owering Britain the analyses indi ate that the ontext for energy oli y ontinues 
to hange as s ientists  e onomists  engineers onsider ea h as e t of the su je t  

iven that oliti ians and ivil servants annot have erfe t knowledge  nor an they 
kee  u  with the resear h and innovation in the UK’s ra idly hanging energy se tor  
there is mu h to e said for a different ourse  overnment de isions a out su sidies  
tax  and regulations will y ne essity e out of date when they ome  

The message of owering Britain is  that irres e tive of the views held a out 
the et ero oli y  government oli y needs to hange  nterventionist 

oli ies are likely to make matters worse e ause they fo us on the wrong target  For 
instan e  in nu lear energy they have missed the role that will e layed of smaller 
modular rea tors  while in the overall mix of energy the otential of hydrogen and 

iofuels is greater than is a knowledged  es e ially for the energy intense trans ort 
system  Moreover  if governments have ut the fo us on the wrong ty e of 
energy  they have also taken a sledgehammer to the e onomi s of energy su ly  
The e onomists who write here leave readers in no dou t that market me hanisms 
are not only more trans arent ut  om ined with an effe tive tax on ollution ased 
on the rin i le the olluter ays  they are more likely to e effe tive than offi ial 
interventions  

 am grateful to Syed Kamall  the editor of owering Britain  for inviting ea h 
of the ontri utors to write for this roje t and for his olla oration with ea h author  
 am arti ularly grateful to him and ea h of the o authors for the time and refle tion 

they have given to their stimulating ha ters  The result is a thoughtful and s e ti al 
assessment of government energy oli y whi h also rovides lear and onstru tive 

ro osals for a hange of ourse for future government oli y  t is a timely orre tive 
to the international and domesti  a tivists who onsider that government 
intervention an reate the uto ia to whi h they as ire  

 L  
Founder and esear h Dire tor  Politeia 
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The K like many ountries  is hanging its sour es of energy  The hange is
driven y a num er of fa tors u li  o inion  oliti s and oliti al ressure
afforda ility  se urity of su ly ’s s
on energy oli y three of the rominent fa tors are se urity  osts and the
environment

The de ate on the environment  whi h sometimes draws on urrent weather
atterns or unusual weather events  e g  flooding  storms  hurri anes or higher

than average tem erature now ommonly alled limate hange in ludes a range 
of views on the auses of these events whether it is due to human a tivity
anthro ogeni or the natural y le of ooling and heating of the lanet
naturogeni over thousands of millennia  whether the hanges are reversi le or

not  whether the K and other ountries should e ursuing strategies of
mitigation or ada tation or oth and so on n re ent years the de ate has e ome
more t s s s ’
seriously of eing limate hange deniers while s e ti s of laims that the world 
is a out to end a use environmental am aigners of eing alarmists n July
2023 Jim Skea the new Chair of the nited s’ ntergovernmental Panel on 
Climate Change PCC warned against laims that rising tem eratures of more 
than  degree Celsius is an existential threat when he told the erman news
agen y DPA f you constantly co unicate t e essage t at we are all doo ed
to e tinction, t en t at aralyses eo le and revents t e  fro  taking t e
necessary ste s to get a gri  on cli ate c ange ’

ss ’s have een artly in res onse to environmental
am aigners e oming more militant y engaging in a ts of vandalism disru ting 
u li  events lo king traffi  in luding y le lanes  u li  trans ort and 

am ulan es regardless of whether su h a tions alienate those who y le and use
u li  trans ort for environmental reasons  The am aigners argue that

in onvenien ing ommuters going a out their daily usiness or am ulan es

Deuts he Welle on t overstate degrees t reat, new ead says July 30 2023
htt s www dw om en limate hange do not overstate degrees threat a 3 23

1

I
Syed Kamall

yed a all ntroduction

The K like many ountries  is hanging its sour es of energy  The hange is
driven y a num er of fa tors u li  o inion  oliti s and oliti al ressure
afforda ility  se urity of su ly ’s s
on energy oli y three of the rominent fa tors are se urity  osts and the
environment

The de ate on the environment  whi h sometimes draws on urrent weather
atterns or unusual weather events  e g  flooding  storms  hurri anes or higher

than average tem erature now ommonly alled limate hange in ludes a range 
of views on the auses of these events whether it is due to human a tivity
anthro ogeni or the natural y le of ooling and heating of the lanet
naturogeni over thousands of millennia  whether the hanges are reversi le or

not  whether the K and other ountries should e ursuing strategies of
mitigation or ada tation or oth and so on n re ent years the de ate has e ome
more t s s s ’
seriously of eing limate hange deniers while s e ti s of laims that the world 
is a out to end a use environmental am aigners of eing alarmists n July
2023 Jim Skea the new Chair of the nited s’ ntergovernmental Panel on 
Climate Change PCC warned against laims that rising tem eratures of more 
than  degree Celsius is an existential threat when he told the erman news
agen y DPA f you constantly co unicate t e essage t at we are all doo ed
to e tinction, t en t at aralyses eo le and revents t e  fro  taking t e
necessary ste s to get a gri  on cli ate c ange ’

ss ’s have een artly in res onse to environmental
am aigners e oming more militant y engaging in a ts of vandalism disru ting 
u li  events lo king traffi  in luding y le lanes  u li  trans ort and 

am ulan es regardless of whether su h a tions alienate those who y le and use
u li  trans ort for environmental reasons  The am aigners argue that

in onvenien ing ommuters going a out their daily usiness or am ulan es

Deuts he Welle on t overstate degrees t reat, new ead says July 30 2023
htt s www dw om en limate hange do not overstate degrees threat a 3 23

1

I
Syed Kamall

1 



There are diffi ult oliti al uestions in luding a out osts  the im a t of state 
intervention and the ro lems osed for voters Costs for su sidies granted or levies
im osed to favour one sour e of energy over another  are high and must e orne y
onsumers and tax ayers  State intervention an have unintended onse uen es while

the urdens and one off osts may fall on domesti  users for exam le for the 
re la ement of a gas oiler with the offi ial alternative or hanging their ar to an 
ele tri  model

n owering Britain the analyses indi ate that the ontext for energy oli y ontinues
to hange as s ientists  e onomists  engineers onsider ea h as e t of the su je t

iven that oliti ians and ivil servants annot have erfe t knowledge nor an they
kee u with the resear h and innovation in the UK’s ra idly hanging energy se tor  
there is mu h to e said for a different ourse overnment de isions a out su sidies  
tax and regulations will y ne essity e out of date when they ome

The message of owering Britain is that irres e tive of the views held a out
the et ero oli y government oli y needs to hange nterventionist

oli ies are likely to make matters worse e ause they fo us on the wrong target For
instan e  in nu lear energy they have missed the role that will e layed of smaller
modular rea tors while in the overall mix of energy the otential of hydrogen and

iofuels is greater than is a knowledged es e ially for the energy intense trans ort
system  Moreover if governments have ut the fo us on the wrong ty e of
energy  they have also taken a sledgehammer to the e onomi s of energy su ly
The e onomists who write here leave readers in no dou t that market me hanisms
are not only more trans arent ut om ined with an effe tive tax on ollution ased
on the rin i le the olluter ays they are more likely to e effe tive than offi ial
interventions

am grateful to Syed Kamall the editor of owering Britain for inviting ea h
of the ontri utors to write for this roje t and for his olla oration with ea h author

am arti ularly grateful to him and ea h of the o authors for the time and refle tion 
they have given to their stimulating ha ters The result is a thoughtful and s e ti al
assessment of government energy oli y whi h also rovides lear and onstru tive

ro osals for a hange of ourse for future government oli y t is a timely orre tive 
to the international and domesti  a tivists who onsider that government
intervention an reate the uto ia to whi h they as ire

L
Founder and esear h Dire tor Politeia

ovem er 2023

yed a all ntroduction 

The K like many ountries  is hanging its sour es of energy  The hange is
driven y a num er of fa tors u li  o inion  oliti s and oliti al ressure
afforda ility  se urity of su ly ’s s
on energy oli y three of the rominent fa tors are se urity  osts and the
environment

The de ate on the environment  whi h sometimes draws on urrent weather
atterns or unusual weather events  e g  flooding  storms  hurri anes or higher

than average tem erature now ommonly alled limate hange in ludes a range 
of views on the auses of these events whether it is due to human a tivity
anthro ogeni or the natural y le of ooling and heating of the lanet
naturogeni over thousands of millennia  whether the hanges are reversi le or

not  whether the K and other ountries should e ursuing strategies of
mitigation or ada tation or oth and so on n re ent years the de ate has e ome
more t s s s ’
seriously of eing limate hange deniers while s e ti s of laims that the world 
is a out to end a use environmental am aigners of eing alarmists n July
2023 Jim Skea the new Chair of the nited s’ ntergovernmental Panel on 
Climate Change PCC warned against laims that rising tem eratures of more 
than  degree Celsius is an existential threat when he told the erman news
agen y DPA f you constantly co unicate t e essage t at we are all doo ed
to e tinction, t en t at aralyses eo le and revents t e  fro  taking t e
necessary ste s to get a gri  on cli ate c ange ’

ss ’s have een artly in res onse to environmental
am aigners e oming more militant y engaging in a ts of vandalism disru ting 
u li  events lo king traffi  in luding y le lanes  u li  trans ort and 

am ulan es regardless of whether su h a tions alienate those who y le and use
u li  trans ort for environmental reasons  The am aigners argue that

in onvenien ing ommuters going a out their daily usiness or am ulan es

Deuts he Welle on t overstate degrees t reat, new ead says July 30 2023
htt s www dw om en limate hange do not overstate degrees threat a 3 23

1

I
Syed Kamall

 

yed a all ntroduction

The K  like many ountries  is hanging its sour es of energy  The hange is 
driven y a num er of fa tors  u li  o inion  oliti s and oliti al ressure  
afforda ility  se urity of su ly ’s s
on energy oli y three of the rominent fa tors are se urity  osts and the
environment  

The de ate on the environment  whi h sometimes draws on urrent weather 
atterns or unusual weather events  e g  flooding  storms  hurri anes  or higher 

than average tem erature now ommonly alled  limate hange  in ludes a range 
of views on the auses of these events  whether it is due to human a tivity 
anthro ogeni  or the natural y le of ooling and heating of the lanet 
naturogeni  over thousands of millennia  whether the hanges are reversi le or 

not  whether the K and other ountries should e ursuing strategies of 
mitigation or ada tation or oth and so on  n re ent years  the de ate has e ome 
more t s s s ’
seriously of eing limate hange deniers  while s e ti s of laims that the world 
is a out to end a use environmental am aigners of eing alarmists  n July 
2023  Jim Skea  the new Chair of the nited s’ ntergovernmental Panel on 
Climate Change PCC  warned against laims that rising tem eratures of more 
than  degree Celsius is an existential threat when he told the erman news 
agen y DPA  f you constantly co unicate t e essage t at we are all doo ed 
to e tinction, t en t at aralyses eo le and revents t e  fro  taking t e 
necessary ste s to get a gri  on cli ate c ange ’  

ss ’s  have een artly in res onse to environmental 
am aigners e oming more militant y engaging in a ts of vandalism  disru ting 
u li  events  lo king traffi  in luding y le lanes  u li  trans ort and 

am ulan es regardless of whether su h a tions alienate those who y le and use 
u li  trans ort for environmental reasons  The am aigners argue that 

in onvenien ing ommuters going a out their daily usiness or am ulan es 

 Deuts he Welle  on t overstate  degrees  t reat, new  ead says  July 30 2023
htt s www dw om en limate hange do not overstate degrees threat a 3 23 

1

I
Syed Kamall

1 



owering Britain T e UK’s uture nergy i  

2 
   

rushing a dying atient to hos ital is less im ortant than warning us that we need 
to do more now  Some am aigners and a tivists may also e driven y an anti  
growth agenda  erha s influen ed y writers su h as Daniel Headri k who 
riti ises s ’ and  glorifi ation of e onomi  g ’ for their 

im a t on the environment 2 

However  in the midst of this a arent olarisation of views  there is some 
onsensus a out a more ra ti al goal  that of redu ing waste and ollution  

inion olls suggest that most mem ers of the u li  olled elieve that we 
should do more to redu e waste and ollution 3 At the same time  governments 
a ross the world have set et ero targets  i e  to alan e the amount of ar on 
emitted into the atmos here with that removed  n 2022  the K government 

u lished a strategy for de ar onising all se tors of the K e onomy to meet et 
ero target y 20 0  s s s s

means the K redu ing its greenhouse gas emissions y 00 er ent from 0 
s s s ss s

y the K would e e ual to or less than the emissions removed y the K from 
the ’  To set an exam le  the UK’s offi ial Environment Agen y has 
s et s ’  

The S President  Joe Biden  announ ed targets to redu e S greenhouse gas 
emissions y 2030 to around 0 er ent elow 200  levels  to generate 00 er 
ent ar on ollution free ele tri ity y 203  and for the S to e ome a et ero 

2 ’ nternational Review of
nviron ental istory  olume  ssue  20  The Australian ational niversity  Australia  

htt s ress files anu edu au downloads ress n 2 df 03 headri k df 
3 Euro ean Federation for Trans ort and Environment 2020  o going back: uro ean ublic 

o inion on air ollution in t e ovid  era  2020  
htt s www trans ortenvironment org dis over no going a k re ovid air ollution levels  
o inion oll  
 House of ords li rary ission ero: nde endent Review of et ero 2023  

htt s lordsli rary arliament uk mission ero inde endent review of net  
ero text The 20 net 20 ero 20target 20refers the 20 K 20from 20the 20environ 

ment 
 The Environment Agen y  nviron ent gency: Reac ing et ero by  202

htt s www gov uk government u li ations environment agen y rea hing net ero y 2030 
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emissions e onomy y 20 0 Mindful that voters see green oli ies as ex ensive  
the White House ommitted to 0 er ent of the enefits from federal

s s s s ’ s
un lear what this will mean in ra ti e ut the S De artment of Energy ex lains
that

s s
benefits of certain ederal invest ents flow to disadvantaged co unities t at
are arginali ed, underserved, and overburdened by ollution ederal
rogra s will ensure t at disadvantaged co unities receive t e benefits of new 

and e isting ederal invest ents in t ese categories: clean energy, clean transit,
affordable ousing, workforce develo ent, ollution reduction, and water

s ’
s s’ s s

etween 30 er ent to 00 er ent de ending on household in ome  This may 
mean that households will have to s end money u  front efore re eiving a tax

reak or re ate  whi h may deter some households

n China  President i Jin ing ex e ts ar on dioxide emissions to eak y 2030 
and has set a target for the ’s e u li of China to rea h et ero y
20 0 This was seen as signifi ant sin e China is the ’s largest onsumer of
energy  emitting a out one third of glo al C 2 emissions

The ndian government has announ ed a target to a hieve et ero y 20 0 and 
ledged to generate 0 er ent of its ele tri ity from non fossil fuel sour es y

2030 ne of the reasons for the later target is the demand for more energy as
ndia ontinues to e one of the fastest growing e onomies 0  most of whi h will

S White House ational li ate Task orce 202 htt s www whitehouse gov limate
S De artment of Energy s s ’s s

nitiative 20 Fe ruary 2023  htt s www energy gov arti les a hieving limate energy justi e
resident idens justi e 0

initiative text Thanks 20to 20President 20Biden 2C 20the underserved 2C 20and 2 
0over urdened 20 y 20 ollution

nternational Energy Agen y n energy sector road a to carbon neutrality in ina
202 htt s www iea org re orts an energy se tor roadma to ar on neutrality in hina
BBC ews 2022  Climate hange  What emission uts has ndia 
romised htt s www o uk news world asia india 223
0 MF raises growth fore ast for ndia whi h is set to e fastest growing major e onomy in 2023
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e generated y fossil fuels  ffi ial estimates suggest that ndia s oal 
re uirement may in rease y 0 er ent over the next 0 years with emissions 
rea hing a eak etween 20 0 and 20  efore de reasing  

overnments in ndia and China and a num er of other develo ing ountries have 
set later et ero targets in order to a hieve a alan e etween e onomi  
develo ment and redu ing environmental im a t  

While riti s in wealthier ountries a use China and ndia of foot dragging  
develo ing ountries elieve it unfair for develo ed ountries to deny them the 

ath to industrialisation and e onomi  growth  For some  environmentalism has 
e ome the new im erialism where ri h white western ountries try to kee  

develo ing ountries oor  ne exam le is the U’s de ision to im ose Car on 
Border Adjustment Measures CBAMs  to tax im orts ased on their ar on 
ontent  This is artly in res onse to on erns that green oli ies su h as the 

Emissions Trading S heme ETS  has led om anies to outsour e rodu tion to 
less environmentally friendly ountries  ossi ly resulting in glo al ar on 

rodu tion in reasing 2 

However  the i ture is more om li ated  Both the Chinese and ndian 
governments have een keen to develo  domesti  green te hnology to lea frog 
older dirtier te hnologies to a hieve e onomi  growth  Des ite eing ’s
largest olluter  China is adding more green energy a a ity annually than the rest 
of the world om ined  in luding  er ent of new solar and wind a a ity and 

0 er ent of new hydro ower a a ity ea h year  n addition  more than half of 
all ele tri  vehi les in the world are sold in China 3 s s
Affairs Su rahmanyam Jaishankar has urged ndian om anies to manufa ture 
and de loy  and greener te hnologies on a s ale that make for a glo al 

 afirah ein 20  n the world of sustaina ility  olonialism is not dead  E o Business
htt s www e o usiness om o inion in the world of sustaina ility olonialism is not dead  

2 Antoine odin and uilherme i io o 2023  Maga ho s ’s new ar on order
tax fair for everyone  The Conversation  2 January htt s the onversation om is euro es  
new  ar on order tax fair for everyone  

3 David Song Peham erger 2023  reen te h geo oliti s  China and the glo al energy
transition  ForeignBrief om htt s www foreign rief om analysis green te h geo oliti s  
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’ n 20  the ndian government laun hed the Faster Ado tion and
Manufa turing of Ele tri  ehi les FAME oli y  setting a target of ele tri
vehi les E s a ounting for a third of rivate ar sales and 0 er ent of two
and three wheeler sales y 2030

s s s s UK’s s
setting et ero targets there are differen es on how to a hieve these goals
While arties of the left will argue for higher taxes and more government
s ending  e onomi li erals and fis al onservatives are more interested in the
most market friendly and ost effe tive way to meet these goals f on ern to
oliti al arties a ross the s e trum is how to a hieve a leaner environment

while not im osing huge osts on the oorest in our so ieties More generally
whether su h additional regulatory and other osts are e onomi ally damaging
undermining om etition and growth is a matter for de ate  This trade off 

etween the ost to tax ayers and redu ing ar on emissions is one to whi h
there are no easy answers ut ontinues to affe t the oliti al de ate

e ently  for instan e  Se tem er 2023 the K Prime Minister  ishi Sunak  
announ ed a delay to the an on new etrol and diesel ars until 203 from 2030
He also announ ed that the an on the sale of gas oilers would e delayed to 
203  setting a date ten years later than the revious date  doing so  as he 

s s s’ s s s

nterestingly  the new 203 date for anning the sale of new om ustion engine
ars aligns with the date of the Euro eanU ’s an on etrol and diesel vehi les

However  E ountries have su se uently modified their an on the sale of new
etrol and diesel ars from 203  and announ ed that s

Su rahmanyam Jaish 2020 The ndia Way strategies for an un ertain world Har er Collins
K s s s s ’s

E revolution has egun C Wed August 23 htt s edition nn om 2023 0 22 usiness india
ele tri vehi les ush hallenges intl hnk index html

Kate Holton and William James unak delays etrol car ban, seeking voter su ort on
cli ate  euters Se tem er 2 2023 htt s www reuters om world uk uk interior minister
raverman we need ragmati a roa h net ero 2023 0 20
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om ustion engines an still e newly registered after 203  if they use only C 2  
s’  

 
Ba k in the K  the o osition a our Party has also hanged oli ies  n 202  
it ledged to s end 2 n a year until 2030 funded y orrowing to make the K 
e onomy greener if it wins the next eneral Ele tion  However  this year the 

ledge was hanged to an s ’ s  the a our Party leadershi  mindful 
that the ost to tax ayers was al ulated to e the e uivalent to  of asi  rate 
in ome tax  wanted to roje t an image of fis al res onsi ility  

 
This was not the only hange of oli y  Having een riti ised y the MB trade 
union  a major funder of the a our Party  for ledging to lo k all new domesti  
oil and gas develo ments if a our wins the next ele tion  the arty leader Keir 
Starmer later s

s ’  Part of the riti ism from ary Smith  the general 
se retary of the MB  was that a an on new oil and gas ontra ts risked reating 

 liff edge with oil and gas extra tion from the orth ’ 20 While his riti ism 
may have een mostly due s s s ’s s s
a fa t that urrent renewa le energy te hnologies annot yet su ly suffi ient 
energy to meet the demand to ower homes and industry in a modern digital 
e onomy with high s eed ele tri  trains  There are on erns  even from those who 
s ’s et ero ar on oli ies  a out how we transition to 
se ure  leaner and afforda le energy without damaging our e onomies and while 
kee ing the lights on  
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reen Party oliti ians and environmental am aigners from different ountries 
suggest a range of answers to the diffi ulties of su h a transition  Some see gas as 
a medium term solution  some look to hydrogen  others say nu lear has to e art 
of the mix  while others disagree and want to sto  fossil fuels overnight regardless of 
the onse uen es  While there is onsensus on the long term vision  there remain 
differen es over the medium term strategy  

 
Ea h of the ha ters whi h follows onsiders the future energy mix in the ontext 
of the UK’s attem ts to transition to a et ero e onomy  While authors and 
readers will have different views a out the aim  its ontext and the various oli ies 
ado ted or ro osed  in luding the merits of et ero targets  the fa t is that 
the K government and others have set et ero targets  The ontri utors to this 
u li ation therefore onsider some of the ro lems of trying to rea h et ero 

and ro ose otential solutions  
 

The first three ha ters onsider different e onomi  as e ts of energy oli y  Christian 
Bjornskov  Professor of E onomi s at Aarhus niversity  onsiders the role of 
governments in resolving om lex ro lems su h as transitions towards a low  
emissions so iety Ch   Bruno Prior  a green entre reneur  is s e ti al of the 

et ero targets and the different green te hnologies eing ro osed to a hieve et 
ero  He ex lains that su essive K governments have fo used on de ar onising 

ele tri ity while most greenhouse gases are rodu ed y trans ort and heating Ch  
2  Jamie Whyte resents a ase for an environmental oli y ased mainly on a 
ar on tax that internalises the external ost of emissions  whi h  he suggests  

needs no other oli y Ch 3  
 

The next three ha ters onsider the te hnologies that ould redu e ar on emissions  
Julian Keites  Dire tor of Sustaina ility at reen Biofuels  argues that ar on 
emissions from urrent diesel om ustion engines ould e redu ed y as mu h as 0 

er ent now y in entivising drivers to use green diesel fuel Ch  Alexander 
Stafford  Chair of the All Party Parliamentary rou  for Hydrogen outlines the role 

UK’s  Howell  a former K 
energy minister  onsiders the role of nu lear in the energy mix and urges a hange 
of oli y in favour of smaller rea tors over the large su h as used for Si ewell Ch 

 

My ha ter onsiders some of the unintended oli ies of revious environmental 
oli ies  and warns that future oli y must e framed to avoid making matters worse 

and should have safeguards in la e to hange oli y if there are negative 
unintended onse uen es Ch  The arguments and re ommendations of ea h 
ha ter are summarised in the on lusions  
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o matter whether one elieves limate hange is a major threat to humanity or a 
minor um  on the road to glo al ros erity  most Western governments have set 
lear goals for how mu h they aim to redu e greenhouse gas emissions  iven the 
oliti al situation  the uestion is how to find solutions that rodu e the most 
ang for the u k  From an e onomi  oint of view  any answer is a out striking 

the right alan e etween redu ing emissions the most at the lowest ossi le ost 
while minimising the disru tion to human so iety  

et how that is a hieved de ends on what assum tions are made a out the 
res e tive role and effe tiveness of governments  oliti ians and free market 
e onomies  Do firms in a market e onomy ehave in a short sighted and wasteful 
manner  or are they innovative and interested in redu ing their resour e 
onsum tion  Are oliti ians and ureau rats enevolent and erfe tly informed  

or are they uninformed and self interested  Any oliti al referen es on how to 
a hieve emission redu tions rely on how one answers those uestions  

 P    

The standard assum tion made y many oliti ians  journalists and eo le  is that 
oliti ians and ureau rats are fully informed and are almost without ex e tion 
enevolent and interested in doing what is in the u li  interest  However  during 

the 0s a growing num er of so ial s ientists egan to realise that a num er of 
ro lems  su h as orru tion  the influen e of s e ial interests on oliti s  and 

why ountries have onstitutions  ould not e understood if one assumed that 
oliti ians were informed and enevolent  Sin e the early 0s  what is known 

as the u li  hoi e s hool within e onomi s and oliti al s ien e has therefore 
hallenged these assum tions  

Pu li  hoi e and related s hools of thought in oliti al e onomy assume that 
eo le are asi ally the same regardless of whi h jo  they have and whi h art of 

so iety they a t in  Whether we sho  manage a firm  or are mem ers of 
arliament  we do what is in our own est interest  That does not mean that we all 
ehave entirely egotisti ally  ut only that oliti ians or ureau rats do not 

E P T
Christian Bjørnskov
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automati ally do the right thing The extended a roa h known as s oliti al
’ s s s
s s ’s s s

e onomy om ines ers e tives from the Austrian S hool of what information is 
availa le to whi h a tors in so iety with the rational hoi e a roa h to oliti s
of the u li hoi e s hool  S holars su h as Mark Pennington and others 
highlight that even if one would think that oliti ians tried to do what is est it is 
very rare that they ossess enough information to have any idea of what that might 
e 2

t should not therefore e assumed that government can and will do the right thing
e ause government ought to do so Free markets  y ontrast work in a very

different way  When su je t to om etition  all firms have an in entive to invest
in somehow e oming more om etitive and rodu tive  Some of the innovative
a tivities an e uite mundane while others result in radi al inventions

egardless of the s o e resear h invention and innovation have always een and
remain trial and error ro esses They therefore reveal to the rest of so iety what 
works and what s ’ and there y generate the information that oliti ians and 
ureau rats la k  n that way  resear h and innovative a tivity are similar to

entre reneurshi and entre reneurial a tivity where teams or in some ases firms
attem t to find new solutions to known ro lems and to unearth things that we 
as the saying goes ’ know we ’ know Su se uently  whether they are 
new te hnologies  old te hnologies a lied in new areas  or hanges to existing

rodu ts  rodu tion ro esses or management  their ro osed solutions need to
e market tested nnovation only has a value if some individual or firm is willing

to uy it Many of these innovations will fit the arti ulars of time and la e
instead of one si e fit all solutions that most governments refer  ne solution
that works well in densely o ulated areas around ondon and Birmingham may

e utterly irrelevant in the S ottish Highlands  Similarly  investments in solar
energy may make erfe t ommer ial sense in Southern S ain ut is an o viously
lost ause in orway

2 Mark Pennington o ust Politi al E onomy Basingstoke Edward Elgar 200
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overnments and u li  ureau ra ies  on the other hand  fa e the fundamental 
e istemologi al ro lem that they cannot re ommend or su sidise a solution to 
an environmental ro lem or any other ro lem  if they have no a ess to the 
information reated in the full trial and error ro ess of innovation  n other 
words  no oliti ian or ivil servant has a magi  rystal all to tell them whi h 
s e ifi  solution may arrive tomorrow to solve the ro lem  As su h  firms and 
other organisations in free  om etitive markets not only do not fa e the in entive 

ro lems that oliti ians and ureau rats suffer from ut are a tively ushed to 
reate information a out what works and what s ’  However  firms and 

organisations only have strong in entives to invest in resear h and innovation 
whenever government does not intervene too mu h in market ro esses 22 

 
 E   P  –     

 
Although there is relatively little resear h  the ers e tive from ro ust oliti al 
e onomy  and from ra ti al ex erien e with oliti s  suggests that relying on 
the dynamism of a free market is the most effe tive way of a hieving redu tions 
in emissions and other ty es of ollution  The redu tion of emissions from air 
travel rovides a good exam le of the effe ts of market innovation  Flying a ross 
the Atlanti  from ondon to ew ork or Washington in the 0s  most eo le 
would travel on a Douglas DC  or Boeing 0  that used a out five litres of jet 
fuel er seat er 00 kilometres  When eo le travel the same route today  it takes 
the same time  ut modern Air us A3 0s and Boeing s urn lose to two litres 
er 00 seat kilometres  

 
Another lear exam le is arti le emissions in ities around the world  Wood and 
Her og relate e onomi  freedom  a measure of the degree to whi h ountries 
have free market e onomies with limited government ontrol  to air ollution in 
major ities 23 As illustrated in the figure elow  the more e onomi ally free 
ountries measured on the x axis  tend to have su stantially less arti le 

 

22 n addition  as the Hungarian e onomist Janos Kornai dis overed  government run 
enter rises and enter rises that are effe tively rote ted y government develo  s  udget 

s s’  whi h allows them to s end additional resour es while running a defi it  overnment
funded innovation efforts therefore tend to e ome more ex ensive and ontinue well ast the 

oint that rivately funded efforts would admit defeat  
23 Joel Wood and an Her og  cono ic reedo  and ir uality  Briefing a er  The Fraser 
nstitute  20  
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ollution on the y axis measured in PM 2  density  in their a ital ities  
Similarly  new resear h shows that the most e onomi ally free ountries in the 
world today have strongly de reasing greenhouse gas emissions  su h that further 
growth leads to further redu tions 2  Conversely  ountries that are not 
e onomi ally free and where government strongly regulates the e onomy tend not 
to a hieve any redu tions ut ontinue to emit more greenhouse gases the ri her 
they e ome  
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 E   P  –     
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the dynamism of a free market is the most effe tive way of a hieving redu tions 
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travel rovides a good exam le of the effe ts of market innovation  Flying a ross 
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Another lear exam le is arti le emissions in ities around the world  Wood and 
Her og relate e onomi  freedom  a measure of the degree to whi h ountries 
have free market e onomies with limited government ontrol  to air ollution in 
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22 n addition  as the Hungarian e onomist Janos Kornai dis overed  government run 
enter rises and enter rises that are effe tively rote ted y government develo  s  udget 

s s’  whi h allows them to s end additional resour es while running a defi it  overnment
funded innovation efforts therefore tend to e ome more ex ensive and ontinue well ast the 
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23 Joel Wood and an Her og  cono ic reedo  and ir uality  Briefing a er  The Fraser 
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ollution on the y axis measured in PM 2  density  in their a ital ities  
Similarly  new resear h shows that the most e onomi ally free ountries in the 
world today have strongly de reasing greenhouse gas emissions  su h that further 
growth leads to further redu tions 2  Conversely  ountries that are not 
e onomi ally free and where government strongly regulates the e onomy tend not 
to a hieve any redu tions ut ontinue to emit more greenhouse gases the ri her 
they e ome  

 

 
 
 
 
 

2  Christian Bjørnskov  cono ic reedo  and t e  u nets urve  F  Working Pa er no  
33  2020  
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The insight gained from de ades of resear h in u li  hoi e and ro ust oliti al 
e onomy tells us that governments are highly unlikely to e a le to alleviate 
om lex ro lems su h as transitions towards a low emissions so iety  They 

rarely have the in entives to do so and will in ra ti e never have the re uired 
knowledge  While they often gain votes from offering visi le  a tivist solutions  
the a tual develo ment is far more effe tive without government intervention 
when one relies on the dynamism of e onomi ally free markets  At the end of the 
day  su h transitions are a matter of having faith in human ingenuity and 
maintaining a fair degree of s e ti ism towards the a ility and enevolen e of 
ele ted oliti ians  

23 
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K government oli y is to en ourage the swit h to low ar on sour es of energy 
so that this ountry a hieves et ero ar on emissions y 20 0 2  But the oli y 
de ends on un redi ta le assum tions a out knowledge develo ments over 30 
years  The marginalist a roa h to limate e onomi s re ognises that there is a 
ost of mitigation varying with time and knowledge  a ove whi h ada tation is 

more effi ient and rodu es etter out omes for so iety  By ri ing ar on  
markets an dis over that effi ient level  By ontrast  et ero says  t e cost 
and t e uncertainty  e know t e rig t  tra ectory to ero, and above t at, we 

ust kee  itigating regardless of t e arginal cost of t e s ’ Dirigisme 
e omes inevita le  The risks to demo ra y and so iety from a ommitment to an 

unlimited ost ex eed the risks from marginally mitigated limate hange  
 

The hiloso her John ray is e ually riti al when he writes  
 

’ s s s et ero, and t e 
kind of conventional green olicies t at are being launc ed, for a nu ber of 
reasons  irst of all, t ey were launc ed before t e infrastructure was t ere  T ey 
were launc ed before t e tec nology was develo ed t at could ake t e  work  

o consideration was given to t e fact t at any of t e raw aterials t at were 
needed for t e in uts, t e batteries and so on, were now substantially or even 

s  
 

The re ent announ ement y the Prime Minister to delay some et ero targets 
is wel ome sin e he re ognises on erns a out the ri e of et ero target  ut 
he is artly ki king the an down the road again  t is delusional that there are 
tolera le ways to hit the et ero target  A rational oli y would e ased on 

ri ing negative externalities and dis overing where that takes us  
 

2  s ’ s s s s s s s’ 2 ’ s
a reviation of s of ar on dioxide  This ha ter is limited to energy sour es of 
greenhouse gases and does not onsider other sour es su h as agri ulture  waste dis osal and land  
use hanges  
2  John ray 2023  nterview: o n ray: liberal civilisation is finis ed  nherd to er th  
htt s unherd om 2023 0 john gray li eral ivilisation is finished  
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The et ero hallenge is often seen in terms of energy oli y  with a fo us on 
ele tri ity generation  The ro osed solutions usually in lude filling the orth Sea 
with wind tur ines  urying the ar on from any residual fossil fired generation  
adding some atteries and inter onne tors  may e uilding a few nu lear ower 
stations  and rationing onsum tion via smart meters et voil  However  the 
hallenge is mu h wider sin e  in the K  ele tri ity re resents only  2  

 
• 3  er ent of rimary energy onsum tion2  
•  er ent of final energy onsum tion2  
•  er ent of C 2 emissions30 and 
• 3 er ent of greenhouse gas H  emissions 3  

 
 

That is energy onsum tion and emissions wit in our boundary  ne way that the 
K has redu ed its ar on foot rint has een to ex ort some manufa turing and 

emissions and im ort the manufa tured goods from ountries less on erned a out 
ar on ontent  This is one of the reasons a num er of ountries are onsidering a 

Car on Border Adjustment Me hanism CBAM  or ar on tariff levied on 
im orted rodu ts  

 
 
 
 
 
 

2  This a er draws re eatedly on data from two annual government u li ations  
a  D KES  The Digest of K Energy Statisti s 
htt s www gov uk government olle tions digest of uk energy statisti s dukes  

 EC K  Energy Consum tion in the K htt s www gov uk government olle tions energy  
onsum tion in the uk  

Both om rise of a main u li ation and many an illary ta les of data  whi h an e found y 
following the links from the main ages linked a ove  This a er refers to them in shorthand e g 
D KES Ta le 3 2  and does not rovide re eated referen es  
2  Primary energy used for ele tri ity generation  3  TWh D KES Ta le  Total rimary 
energy su ly demand  2 030 TWh D KES Ta le  
2  Final onsum tion of ele tri ity  2  TWh D KES Ta le  Final onsum tion of energy  

2 TWh D KES Ta le  
30 C 2 from ower stations  3  Mt  Total C 2 emissions  33  Mt  rovisional  green ouse 
gas e issions national statistics  htt s www gov uk government statisti s rovisional uk  
greenhouse gas emissions national statisti s 2022  Ta le 2 
3  H s from ower stations  3  MtC 2e  Total H  emissions   MtC 2e  ibid  Ta le  
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The ar on em odied in rodu ing these im orted goods is not ounted in our 

’ ss s  this ar on  the K has a hieved one of 
the lowest levels of emissions in Euro e 32 f we in lude it  the K has done 
less well 33 ative ele tri ity generation re resents only  er ent of our 
ar on foot rint on a onsum tion asis 3  

 
 

Sin e energy is used mainly for heat and trans ort in the K  there is a limit to 
the de ar onisation that an e a hieved without greater rogress on these uses 3  

 
 
 
 
 
 
 
 
 

32 Something strange has ha ened to K national statisti s in re ent years  We have sto ed 
oo erating with Eurostat  so that it is diffi ult to om are the K with other Euro ean ountries 

after 20  This is not a ne essary onse uen e of Brexit  orway  Swit erland and eland 
oo erate with Eurostat more than we do now  And the K has not u dated its onsum tion asis 

estimates of its greenhouse gas emissions aka our ar on foot rint  sin e 2020  The figures here 
ne essarily refle t that deterioration in the British government s statisti al trans aren y  
20  Territorial emissions tC 2e er ca ita  
C 2  K  3   er ent redu tion vs 200  E 2  average  0  22 er ent redu tion vs 
200  anked 20 of 3  in des ending order  

H s  K   3  er ent redu tion vs 200  E 2  average  33 20 er ent redu tion 
vs 200  anked 2  of 3  in des ending order  
From Eurostat  ir e issions accounts by  Rev   activity  
htt s e euro a eu eurostat data rowser ookmark 0 32 fa0 a d a 3 0 d3 e 
33 ur World in Data  ata on  and reen ouse as issions htt s githu om owid o2  
data  
2020 C 2 emissions  a  K vs E  average  Produ tion asis  3 er ent  Consum tion asis   

er ent 
 K redu tion sin e 2000  Produ tion asis   er ent  Consum tion asis   er ent  

3  K ar on emissions  onsum tion asis  20  0 tC 2e  2020  3 tC 2e DEF A  arbon 
foot rint for t e  and ngland to  htt s www gov uk government statisti s uks ar on  
foot rint ar on foot rint for the uk and england to 20  

K ar on emissions from ower stations  20   tC 2e  2020   tC 2e DES  
rovisional  green ouse gas e issions  

htt s www ons gov uk e onomy environmentala ounts ulletins greenhousegasintensity rovisi 
onalestimatesuk rovisionalestimates2022  

o onsum tion asis data has een made availa le for the years after 2020  
3    End uses data ta les 
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igure :  inal nergy onsu tion by use ktoe   

The first me hanism to en ourage low ar on ele tri ity was the on Fossil Fuel 
ligation FF  whi h was introdu ed in  The first me hanism for heat 

was the enewa le Heat n entive H  twenty years later  The K s ends 
around n er annum  en ouraging low ar on ele tri ity  ut only 2 n to 
de ar onise trans ort and n on heat 3  

3  ffi e for Budget es onsi ility  cono ic and fiscal outlook  arc   su lementary 
fis al ta les  re ei ts and other  Ta le 2  htt s o r uk efo e onomi and fis al outlook  
mar h 2023  202 22  enewa les ligation  3 n  Contra ts for Differen e  0 3 n  
Ca a ity Market  0 n  Feed in Tariffs are not listed ut are n more 
htt s www ofgem gov uk u li ations feed tariff fit annual re ort 202 22  We also need to 

allow for the E K ETS  ar on ri e floor  Climate Change evy and hard to in down 
om onents su h as the share of the in reasing network osts  The enewa le Trans ort Fuel 

ligation ost m in 202  and was ex e ted to ost 2 m in 2022 
htt s assets u lishing servi e gov uk government u loads system u loads atta hment data file 

2 rtfo annual re ort 202 we version df  The H  ost m for the non domesti  
s heme in 2022 23 htt s www ofgem gov uk u li ations non domesti renewa le heat  
in entive ndrhi annual re ort s heme year 2 2022 23  and 2 m for the domesti  s heme 
htt s www ofgem gov uk u li ations drhi annual re ort s heme year 2022 23  iven that 
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Not surprisingly, this 
disparity in effort is 
matched by a disparity in 
outcomes. The UK has 
made good progress in 
decarbonising electricity. 
Its performance on heat is 
less impressive. At last 
count, the UK was second 
last in the European 
league.37 

The UK has barely begun 
to grapple with the 
problems of decarbonising 
heat. The annual uantities 
conceal an even greater 
seasonal disparity between 
electricity and heat 
demand.
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The favoured sour es of renewa le energy su h as wind and solar are not 
dis at ha le  i e  the ower they su ly annot e turned on or off or adjusted 
a ording to demand  Therefore  using them to meet heat demand de ends on 
storage a a ity  Whether the energy is stored as Hydrogen or ele tri ity  these 
solutions are onstrained y two fa tors governing the e onomi s of storage  the 
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with one or two y les er day 2 Storing energy for the longer term e g  from 
summer ex ess to winter shortage  is a long way from feasi ility  sin e it im lies 
one or two y les er year  For seasonal storage to e ome feasi le re uires not 
just the in remental redu tions ty i al of the innovation ro ess  ut orders of  
magnitude savings  t is analogous to a ho e that ars will e ome so hea  that 
owning one to use on e or twi e a year is etter value than taking an o asional 
taxi  

 
The round tri  effi ien y is the ratio of the energy used to harge the system to 
the energy dis harged  Smaller s ale systems like atteries laim to e around 0 

er ent effi ient  ut larger s ale systems su h as flow atteries  um ed hydro 
and om ressed air are more often in the range 0 0 er ent effi ien y  

 
reen hydrogen   using renewa le energy to ele trolyse water  has een touted 

as a otential solution for storage  But its round tri  effi ien y is urrently less 
than 0 er ent  And intermittent ele trolysis is o erationally hallenging  For 
s s s ’ s s

se uestrating the ar on om onent  t would re uire two massive  im ermea le 
averns for ea h lant  one to hold the ar on ermanently and the other to store 

the hydrogen for winter  Alternatively  the hydrogen lant ould e o erated on a 
seasonal  on demand asis  ut the lower a ital osts would e offset y lower 
utilisation  Blue hydrogen rovides no solution for the ex ess out ut from 
intermittent renewa le generators  

 
Car on Ca ture and Storage CCS  introdu es another layer of ost and 
ineffi ien y 3 owadays  it is dressed u  as Car on Ca ture tilisation and 

 

2 t is easy to s ot these short y le a li ations  Storage is defined y two figures  the ower 
MW  i e  momentary a a ity to do work  and the energy MWh  i e  the reservoir of energy to 

sustain that work  f the energy rating is a low multi le of the ower rating e g   MWh   MW  
the system will only run a few hours efore re harging  A seasonal storage unit would need a ratio 
of several thousand MWh er MW  s s
usually s s  means a few more hours of o eration than 
urrent ty i al a li ations  not months  
3 The im a t on ost and effi ien y is usually under estimated in romotional literature  e ause 

it is measured relative to the gross out ut of the lant whose ar on it is a turing  ts true ost 
should e stated relative to the net out ut of the lant after a ounting for the losses in urred in 
the ro ess  As these are ty i ally e ual to around 3 of the gross out ut  CCS resents a 
re ursive ro lem  where rodu tion needs to e in reased y around 0 er ent to om ensate 
for this  ut that further in reases emissions  re uiring more CCS  more losses  et  see E u in  
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Storage CC S  to make it sound less ineffi ient  However  most utilisations of 
a tured ar on release the ar on  there y negating the se uestration enefit  The 

ex e tion is Enhan ed il e overy E  whi h has its own o vious ro lems 
as a low ar on solution  

 
The K government is romoting heat um s as a solution to ele trify uilding 
heat at high effi ien ies  Those effi ien ies vary with the external air tem erature  
They are least effi ient when demand for heat is highest  The seasonality of energy 
demand for heating would e exa er ated  f eak heat demand is 0 W  full 
ele trifi ation with air sour e heat um s would need around  W of additional  
low load fa tor  low ar on  dis at ha le generating a a ity  

 
This effe t is minimised in uildings with high thermal effi ien y  ena ling them 
to e ke t warm at low out ut tem eratures  Conse uently  there is a renewed 

s UK’s s s
effi ien y  The K government has een in entivising su h retrofits for 20 
years  Most of the low hanging fruit has already een i ked  The 

’s own figures show that the effi ien ies a hieved through retrofit are 
modest  

 
Most of the remaining uninsulated ro erties are solid walled i e  without 
avities  The osts of insulating solid walls vary greatly ut are mostly not 

justified y the savings  The same is true for the osts of u grading lofts  avities 
 

U s  the itfalls of CCS ost s s  nternational ournal of reen ouse as 
ontrol, vol 0  Se t 20 2  0 
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the release of the ar on in the ourse of its use did not negate the se uestration enefit  the 
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 htt s leante hni a om 20 0 ar on a ture ex ensive hysi s  
 htt s www ofgem gov uk environmental rogrammes e o overview revious s hemes 
 htt s www s org uk log uilding or energy onservation 
 ibid  The ro lem is not only ost  ut also greater im a t on the homeowner or the 

neigh ourhood  Solid walls an only e insulated either y wra ing the inside sa rifi ing s a e 
in a uilding sto k whose average si e is already one of the lowest in the develo ed world  or 
outside hanging the a earan e  of the uilding  
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and gla ing that have already een im roved ut not to modern standards  For 
around 0 million of the K s least effi ient uildings  re uilding them is 

ro a ly a more ra ti al o tion than retrofit to a hieve the effi ien y levels ideal 
for heat um s  There ould e ositive externalities to su h an a roa h  ut it 
is not a ost that anyone in government has een willing to onsider to date  
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The K is also near the 
ottom of the Euro ean 

league ta le for 
de ar onising trans ort  
After an u ti k from 20  to 
2020  the K looked 
middle ranking for a short 
while  

 
igure  are of renewable sources in trans ort  er ce

  
The largest art of that u ti k 
was an in rease in the amount of 

sed Cooking il C  
im orted from China 0 A key 
driver in that trade and similar is 
that the enewa le Energy 
Dire tive ED  dou le  ounts 
any iofuels rodu ed from 
waste su h as C  Without this 
dou le ounting  the latest value 
for renewa le trans ort in the 

K in 202  is 
 
 

 
Eurostat  Renewable energy statistics  see footnote  For the K s urrent a ounting of its 

share of renewa les in trans ort  see   Ta le  n earlier editions of D KES  it was 
Ta le  and the K s renewa le trans ort seemed to e doing etter  e g  0 3 er ent in 2020  
0 

De artment for Trans ort  Renewable uel tatistics for 20  htt s assets u lishing servi e gov uk  
government u loads system u loads atta hment data file 

2 2 rtfo year 0 re ort df  20  htt s assets u lishing servi e gov uk government u loads system  
u loads atta hment data file 

3 renewa le fuel statisti s 20 final re ort df  20  
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 er ent  Des ite the hy e a out Ele tri  ehi les E s  de ar onising 
trans ort  renewa le ele tri ity rovided only 0  er ent of trans ort energy in 
2022 2 

 
Energy demand for trans ort is more onsistent than for heat 3 with most trans ort 
solutions eing ased on short term storage solutions su h as fuel tanks or 
atteries  Their demand on the energy sour e ould e time shifted to the o timal 

times of day and ould mat h ontinuous energy sour es  su h as nu lear  
om ined with high fre uen y storage solutions  The on road effi ien y of 

ele tri  motors is several times higher than internal om ustion engines  roviding 
a su stantial saving to offset against any ost differential etween oil and low  
ar on ele tri ity lus storage  There are also negatives to weigh against the 
ositives of ele trifying trans ort  Even if these issues are resolved  the regular 
rofile of off eak harging of E s is not useful to ada t the intermitten y of wind 

or solar to the atterns of trans ort usage  unless there is an intermediary long  
term storage solution  

 
 
 
 
 

32 33 renewa le fuel statisti s 20 final re ort df  and Third Provisional e ort for 2020 
htt s assets u lishing servi e gov uk government u loads system u loads atta hment data file 

2 renewa le fuel statisti s 2020 third rovisional df  
   Ta le  

2 ibid  enewa le ele tri ity in trans ort  33  ktoe  Total fuel used in trans ort   ktoe  
3 t is slightly higher in summer than winter  and on working days than weekends  and at 

working day rush hours  and mu h higher at day than at night  ut on a high fre uen y  
redi ta le asis that is amena le to solutions to smooth the energy demand  De t for Trans ort  

Road Traffic tatistics htt s www gov uk government statisti al data sets road traffi statisti s  
tra annual daily traffi flow and distri ution tra03  ta les T A030  and T A030  

 n a short arti le  there is no s a e to go into the detailed issues of the various modes of 
trans ort  ail and water trans ort are relatively minor  Air trans ort is not as amena le to 
ele trifi ation as surfa e trans ort  As with everything dis ussed here  innovation may or may not 

rovide via le solutions  
 Advo ates of intermittent renewa les like to argue that the atteries in ele tri  vehi les will 

s s s s s align trans ort energy demand with 
intermittent ele tri ity rodu tion  This will ha en at the margins for intra day im alan es 

etween su ly and demand of ele tri ity  for those users who are onfident that their attery 
a a ity is greater than their next day need  But for the longer eriod ro lems of the 

intermitten y and seasonality of wind and solar  this has limited enefit unless we are to live in a 
world where eo le only travel to work when it has een windy the night efore  The storage 
a a ity is a few hours  not the days or months that would e re uired to a ommodate the 

intermittent rodu tion rofile  
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P  I  
 

The K learly has some way to go efore its re ord on de ar onisation of heat 
and trans ort mat hes that of leading ountries su h as Sweden  t should not e 
ontroversial that ea h tonne of ar on emitted to the atmos here at a oint in 

time has the same external ost  whatever that might e  Sweden internalised that 
externality early and onsistently through a ar on tax introdu ed in  t 

rovided a relia le value availa le a ross all arts of the e onomy  all uses and all 
te hnologies  with minimal o ortunities for rent seeking and gaming  The 
out ome is strong rogress on de ar onisation  This is no sur rise to most 
e onomists who  in a rare show of onsensus in the rofession  overwhelmingly 
advo ate a ar on tax as the least ad way to internalise the ar on externality  

onents of ar on tax ignore the ex erien e of Sweden  Denmark and Finland 
when they laim that ar on taxes are ineffe tive in ra ti e or oliti ally 
unsustaina le  

 
With the introdu tion of the on Fossil Fuel ligation FF  in  the K 
government effe tively de lared that emissions from ele tri ity were infinitely 

ss s s ’s
te hnology neutrality was modified even efore the s heme laun hed  so that 
ar on savings via some ele tri ity te hnologies were treated as signifi antly 

more valua le than via others  
 

This set the attern  As the inade ua ies of in entive s hemes were re ognised  
they were modified  re la ed or su lemented  Ea h new s heme added its own 
differential valuations for different ty es of ar on savings  t e ame ommon 

 
 

 Sweden artially exem ted its heavy industry to avoid ar on leakage  and then fully exem ted 
it when they joined the Euro ean Emissions Trading S heme E ETS  Conse uently  the 
industrial se tor is stronger in Sweden than the K des ite or e ause of  the use of a ar on tax  

 e g  htt s l oun il org e onomists statement  A ar on dividend is a ar on tax refined with 
a ou le of measures to address key on erns a out a ar on tax  a  revenue neutrality i e  
revenue re y led to households  to onvert the measure from regressive to rogressive  and  a 

order ar on adjustment system to address ar on leakage  
 e g  Feed in Tariffs  enewa les ligation  Car on edu tion Commitment  Climate Change 
evy  H  enewa le Trans ort Fuel ligation  and an al ha et sou  of uilding effi ien y 

su ort s hemes  And many of these went through several iterations that altered how values were 
differentiated  And with me hanisms like the forth oming reen as evy  we are not finished 
yet with mi ro differentiation of ar on s  
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to differentiate the enefit of te hnologies y s ale  so that ar on saved y 00 
small  ex ensive units was deemed more valua le than the same ar on saved y 
one large unit  even though they had the same environmental im a t  By 20  
British energy oli y offered over 0 different im li it ar on valuations 
de ending on te hnology  s ale  and use 0 

 
The ur ose was to deliver the re judged out ome  Before ea h me hanism was 
laun hed  studies were arried out to estimate the resour e ost urves for ea h 
te hnology  s ale and use  Tariffs and anti i ated volumes were set a ordingly  
f a tual volumes differed signifi antly  this was treated not as art of market 

dis overy  ut as the market failing to onform orre tly to the model  Tariffs were 
adjusted to try to u k the market  

 
The FF  ignored some im ortant valuations altogether  ne serially un ri ed 
o tion has een se uestration e g  ar on a ture and storage CCS  or tree 

lanting  Even more im ortant to dis overing the effi ient alan e of o tions  
effi ien y and ada tation were never valued  while low ar on energy rodu tion 
was  ne of the key enefits of ar on taxation is that the value of ada tation is 
effe tively the value of a e ting the ar on tax rather than aying the ost to 
avoid it  The value of effi ien y  su h as low ar on energy  is the value of the 

 
 The H  differentiated etween domesti  and non domesti  use  etween various te hnologies  

and etween different si es of some te hnologies  on domesti  iomass heat  for exam le  was 
valued at introdu tion at 0 MWh tC 2e  for units over  kW  Medium units etween 
200 and  kW got MWh 3 3 tC 2e  and small units under 200 kW got MWh 

0 tC 2e  Domesti  iomass oilers got nothing for 3 years  even if they were identi al to the 
non domesti  systems  From 20  domesti  iomass oilers u  to 0 kW got 22 MWh 

3 tC 2e  Domesti  units over 0kW ontinued to get nothing  Biomass CHP and gasifying 
iomass oilers got other tariffs  and there were similar mi ro differentiations for some of the 

other te hnologies  ther me hanisms differentiated similarly  
iven the e onomies of s ale  kW non domesti  oilers offered y far the est return 

estimated at 3  years in some ases  with the remainder of the 20 year ontra t as rent  so the 
s heme was initially dominated y oilers at the to  end of the small non domesti  and  not 

e ause that was the dominant s ale of the o ortunities ut e ause systems were engineered to 
s s s ss s  for ands that 

were over erforming  This me hanism was designed unintentionally  to overshoot  so within 
two years  kW oilers had e ome unattra tive and the new gold rush was in  kW oilers 
to  end of the medium non domesti  and  This is the ti  of the i e erg of erverse in entives 
reated y this me hanism  And this is just for the B H  The orthern reland H  was a 

se arate s heme whose in entives were so erverse that it aused a oliti al s andal  
0 See htt s www s org uk log 0 ways ri e your ar on for a link to a hart setting out 

my estimations of these im li it ar on ri es  
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s s ’ s UK
others have hosen to do  rather than tax ar on  skews hoi es strongly in favour 
of low ar on energy  even where energy effi ien y or ada tation may e more 
e onomi ally effi ient  When you om ine that with aying more for ex ensive 
solutions and less for hea  solutions  whi h is a key ur ose of targeted 
su sidies  you end u  in entivising the least effi ient out omes  

 
This is an im ortant differen e with a and trade ar on ri ing  Car on tax is 
ri e rationing  Ca and trade is volume rationing  Both re uire governments to 

estimate something that annot e known re isely  But ar on tax treats 
ada tation as an e ual o tion to mitigation  Ca and trade assumes  in setting the 
a  that we know the effi ient alan e of ada tation and mitigation  

Con e tually  if not ra ti ally  we ould easily have a et ero a and trade 
me hanism  in whi h we had rejudged that no amount of ada tation is more 
effi ient than mitigation 2 

 
t is highly unlikely that the effi ient alan e of mitigation and ada tation y 20 0 

will e 00 er ent mitigation and 0 er ent ada tation  At the margin  the osts 
of mitigation in rease  while the osts of ada tation de rease i e  the last million 
tonnes of C 2e will not only e mu h more ex ensive to dis la e ut it will also 
have a mu h smaller enefit in terms of avoided harm  At some oint  you rea h 
a level where it is more effi ient to tolerate the minimal risk from the remaining 
emissions than to try to eliminate them  et ero im lies that the risk is infinite 
at any level  or that the government knows that  des ite very high urrent osts  

 
 

 Be ause oth end u  with a nominal ar on ri e  they are often treated as e uivalent  under the 
heading of ar on ri ing e g  htt s www world ank org en rograms ri ing ar on  They are 
not e uivalent  
This is far from the only differen e   set out several ro lems with ar on a and trade a k in 
200  see linked a er at 
htt www i kinglosers om log entry g rior 200 0 0 ush right  The su se uent 

erforman e of the E ETS has onformed more with the o servations in this a er than with the 
oliti al redi tions that the s heme would ui kly shake off its teething ro lems and esta lish a 

useful ri e  
2 The ossi ility is more on e tual than ra ti al e ause one ould easily set a a  of ero in 

theory  ut in ra ti e  the ro lem of transa tion osts on the roughly 0 er ent of energy 
onsum tion that is highly diffuse e g  heat  would remain  Funny enough  a ero o tion would 

make it easier to work out small individual allo ations nothing for everyone  ut the oliti s and 
logisti s is in on eiva le  

Bruno rior et ero  T e True cale of t e allenge 

2  
   

 

 

 

the osts of mitigation will ertainly e so low y 20 0 that the risk  however 
minimal  will e hea  to eliminate  

 
et ero models rely on innovation in ertain te hnologies as the deus e  ac ina 

that will make it feasi le to de ar onise se tors that governments have arely 
dared to tou h for 30 years  Perha s they will materialise ut a  we should no 
more ount our innovation hi kens than we should write them off  and  the 

ro lems are more e onomi  than te hni al  nnovation an only mitigate not 
eliminate the e onomi  ro lems  

 
 

 
n onsidering UK’s s s

of the K government meeting its et ero target y 20 0 y de ar onising 
ele tri ity generation  heating and trans ort  

 
So far  low ar on heating and trans ort have not een given as mu h attention in 
the K as low ar on ele tri ity  Whereas the K government introdu ed the 

on Fossil Fuel ligation FF  to en ourage low ar on ele tri ity in  
it took another 20 years to introdu e the enewa le Heat n entive H  

 
The K government would do well to a knowledge the limits of entralised 
knowledge and a andon targeted measures  That means et ero should go  
nstead  a onsistent ar on tax a ross all arts of the e onomy should e 

introdu ed  This will allow market arti i ants to a ture the value of the 
environmental enefit of their low ar on solutions within the market ro ess as 
the K seeks to de ar onise ele tri ity  trans ort and heating  

A road outline of a suita le institutional framework is set out in the cono ists  
tate ent on arbon ividend  referen ed a ove 3 Many details need to e 

fleshed out for exam le  how the ri e is set  intera tions with other oli ies  
ri ing negative ar on  ross order issues  the design of the dividend 

me hanism  et  This is not the la e  t would e a good sign that the K has 
redis overed its e onomi  rationality if we were dis ussing these details rather 
than flaunting the reten e of knowledge in our urrent limate oli y dis ussions  

 

3 See footnote  
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a ie yte utting reen ouse as issions  overn ent v arkets 

 
 

n June 20  the K assed a law that ommitted this ountry to a hieving et 
ero s s ss s UK s ’ s
hasing a et ero target is a ad idea  

 
This is not e ause the target is too high  nor that it is too low  t is e ause 
government should have no target at all  for the ideal level of greenhouse gas 
emissions is not known  The fa t that emissions im ose osts on eo le through 
limate hange does not mean that the o timal level of net emissions is ero  Shoes 

are ostly  ut the o timal annual shoe rodu tion is not ero  
 

As with greenhouse gas emissions  we annot know the ideal level of shoe 
rodu tion in advan e  But we an dis over it retros e tively  Shoe onsumers 

want to uy any shoe they value higher than the ri e  And shoe su liers want to 
rodu e any shoe they an sell at a ri e higher than it osts to make  So  every 

o ortunity to make a shoe that is worth more than it osts will e taken  and no 
shoe will e made if it osts more than it is worth  We need not worry a out the 

uantity of shoes in the world  Whatever it is  it must e right e ause shoes are 
rodu ed y rofit seekers om eting for willing ustomers  

 
This ha ens only if shoes are not taxed or su sidised  f the government 
su sidised shoe rodu tion  om etition would drive the ri e of shoes lower than 
they ost to rodu e  and eo le would uy shoes they value less than they ost 
to rodu e  n other words  the su sidy would ause shoes to e over su lied and 
over onsumed  A lying this logi  the other way around  shoes will e under  
su lied and under onsumed if they are taxed  as  indeed  they are via 
or oration and sales taxes  We know  therefore  that the num er of shoes on Earth 

is less than the ideal num er  
 

By the same logi  we know that greenhouse gas emissions are now too high 
e ause they are su sidised  Their su sidy does not ome from the government  
t omes from the fa t that emitters ay nothing for the ost they im ose on others 

through the onse uen es of su h emissions  They ay nothing e ause no one 
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owns the air and  even if someone did  they would find it diffi ult to harge eo le 
for dum ing greenhouse gases into it  

 
The standard solution to su h ro lems of external osts  of osts not wholly  

orne y the erson whose a tions reate them  is to a ly a Pigouvian tax  
e ual to the external ost  This internalises the external ost  and the a tion will 

e erformed only when the enefits to the agent ex eed the total osts to so iety  
t s ’  stri tly a market me hanism sin e the tax is im osed y a government  But 

it aims to im ose a ost that others i e  non emitters  ear e ause of the 
a sen e of rivate ownershi  in this ase  of the air  and there y to make sure that 
the taxed a tivity is erformed only when doing so is net enefi ial  And it gives 

s s s ss s s
ro esses  

 
’s s s

external ost of emitting a given uantity of greenhouse gas  lo al warming has 
enefits as well as osts  and it will have uite different effe ts in different arts 

of the world  easona le estimates of the external ost of emitting a tonne of C 2 
range from 0 to 20  

 
But whatever the orre t figure  on e the Pigouvian tax is im osed  we will 
dis over the o timal level of greenhouse gas emission y sim le o servation  The 
o timal emissions will e the a tual emissions  f net emissions remain ositive 
after the im osition of the ar on tax  so they should  The a tivities that ause 
them are worth more than they ost  in luding what they ost y way of glo al 
warming  

 
Emissions targets  in luding those uilt into a and trade s hemes the a  a ts 
as a target  are ar itrary  There is no reason to elieve that the o timal net 
emission of greenhouse gases is ero or any other num er  The redi ta le 
res onse  that if emissions remain ositive  the onse uen es will e dire  is 

 
 

 A Pigouvian tax  named after 20 British e onomist Arthur C  Pigou  is a tax on a market 
transa tion that reates a negative externality  or an additional ost  orne y individuals not 
dire tly involved in the transa tion  Exam les in lude to a o taxes  sugar taxes  and ar on 
taxes  Sour e  htt s taxfoundation org taxedu glossary igouvian  
tax text A 20Pigouvian 20tax 2C 20named 20after sugar 20taxes 2C 20and 20 a 
r on 20taxes  
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misguided  The ost of those dire onse uen es is re isely what the Pigouvian 
tax overs  t has already een a ounted for  A ar on tax that internalises the 
external ost of emissions is all the limate oli y we need  f other measures are 
added to it  su h as tax funded su sidies for renewa le ower generation or 
ele tri  vehi les  then emissions will e too low  We already have the o timal 
level when the ar on tax is a lied  so any additional taxes or su sidies that 
further redu e them must e so ially harmful  

 
et me s oil the glorious sim li ity of this limate hange oli y y introdu ing 

a om li ation  As noted a ove  even without a s e ial tax on shoes  taxes on 
rofits whi h ush u  ri es  and sales taxes su h as AT whi h also ush u  
ri es  mean that fewer shoes than the so ial o timum are rodu ed and 
onsumed  These taxes also redu e ar on emissions  Peo le uy fewer 

manufa tured goods than they otherwise would whi h redu es emissions  and 
they travel less than they otherwise would whi h also redu es emissions  

 
n fa t  a s e ial tax is already a lied to etrol and diesel  the K fuel duty is  
en e er litre  Some of this is used to over the ost of the UK’s network of roads  
ut only a out 3  er ent of it  Com ined with AT  the taxes on etrol that do 

not over road osts amount to 3  en e er litre  This e uates to a Pigouvian tax 
of  er tonne of C 2 emissions  So  unless the external ost of emitting C 2 
is higher than this  drivers are already internalising the ost  and we have no reason 
to elieve emissions from ars ex eed the so ial o timum  A ar on tax must e 
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Sin e ele tri  attery te hnology is onsidered not yet suffi ient to ower haulage 
some lorry manufa turers are onsidering Hydrogen owered vehi les  ut 
wides read ado tion and infrastru ture will also take time  

 
  E   

 
E s are only as environmentally friendly as the ele tri ity grid that owers them  

s s ss s s s s UK’s
energy mix  fossil fuels still rodu e an average of 0  er ent of our ele tri ity 
su ly annually  The ro ortion is higher in winter  or on still days  when solar 
and wind ontri ute less to the grid  

 
  O  O   A T   

 
A two ronged a roa h is re uired to oth green the ele tri ity grid and su ort 
further te hnologi al develo ment and infrastru ture for E s ut the est way to 
redu e the most harmful emissions is to use what already exists  the om ustion 
engine  

 
d  Hydrotreated egeta le il H  is a renewa le  lean diesel made from 

food and s s s s ’
re la ement for traditional diesel fuel  meaning it an e dire tly su stituted in 
diesel vehi les  without the need for any engine modifi ations  

 
While onsumers wait for afforda le E s and etter harging infrastru ture  
in entivising drivers of existing diesel vehi les to swit h to H  fuels ould 
redu e total H  emissions y 0 to 0 er ent  The overall al ulation of 

 
 

 atalie Huet  Battery or ydrogen  Truck akers battle it out in race for a cleaner electric future  
Euronews th July 2022  htt s www euronews om next 2022 0 30 attery or hydrogen  tru k  
makers attle it out in ra e for a leaner ele tri future 
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H  emissions is taken throughout the whole life y le of the fuel  from the 
lanting of iomass to the olle tion  ro essing and delivery to om ustion in 

the engine  onetheless  even at the oint of om ustion at the tail i e  there are 
H  emission savings of a roximately  er ent om ared with diesel 0 

 
f the K is to meet its as irations for et ero emissions in the H  se tor y 

20 0  renewa le fuels in existing engines have a ig art to lay  The Euro ean 
nion has re ognised the otential of renewa le fuels when it de ided to allow 

s s s s
use only C 2 s’ 2 
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Fuels su h as d H  use only waste and residue derived feedsto ks  i e  non  
virgin vegeta le oils  and are assured and a redited y the nternational 
Sustaina ility and Car on Certifi ation SCC 3 This tra ea ility of oth su ly 
hains and origins is another im ortant advantage of H  fuels  n 202  3  er 
ent of K diesel fuel was sour ed from ussia des ite the san tions im osed 

ss ’s s U s s s s ss
rude oil and ex orting K diesel from this feedsto k  This ro ess o urs 
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largely without the knowledge of K onsumers given the la k of tra ea ility 
data for fossil fuels  unlike the SCC ertifi ation a lied to d H  fuel  

 
A  I    T  

 
UK’s s s s

renewa le fuels used for trans ort and su orts de ar onisation through the 
in reased use of  The K does not use tax in entives as mu h as other Euro ean 
ountries to romote faster transition to renewa le iofuels  

E    E   I   A  

E  EP LI  
There is a lower ex ise duty of high lend iofuels su h as E  H 30 as well as ure iofuels 
s s
to  for FAME iodiesel  ow lend iofuels are taxed e ually to fossil fuel e uivalents  

 
E A  

The C 2 tax a lied to fuels is redu ed de ending on the iofuel energy ontent whi h is a ove a 
set threshold  The ountry is one of the few in the Euro ean nion to redu e its H  emissions 
from road trans ort ss ’s s  

 
I ELA  
The Mineral il Tax M T  a lies to fuels and is om osed of the fuel ex ise and a ar on tax 
the M TCC  The latter do not a ly to iofuels  

 
LAT IA 
Tax redu tions and exem tion in la e for high iofuel lends  Pure iodiesel is exem ted from the 
normal rate of  a lied on diesel  nleaded etrol lend ontaining 0  ethanol is 

 
 

L E O  
Biofuels are exem ted from the taxes on energy rodu ts and the additional taxes for so ial and 
limate hange ontri utions  The ountry is one of the few in the Euro ean nion to redu e its 

ss s s ss ’s to of  elow 
20 0 levels  

 
 Euro ean Environment Agen y EEA  reen ouse gas e ission intensity of fuels and biofuels 

for road trans ort in uro e igure  to er 2 th 2022  
htt s www eea euro a eu ims greenhouse gas emission intensity of 
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’s ss s s
understanding amongst those who design the taxation regime  

 
n fa t  the Hydro ar on ils Duties A t H DA   was introdu ed efore 

H  fuels were invented and does not ade uately take a ount of advan ements 
in renewa le fuels  The regulatory and taxation status uo leaves the ost of 
lean fuels as the iggest arrier to wides read ado tion  Ensuring ri e arity 
etween diesel and H  is essential to su orting the use of H  fuels  

 
To avoid the notion of new su sides eing introdu ed  arity ould e a hieved 
through a redu tion in duties ommensurate with the ositive ar on im a t of 
swit hing from diesel to H  n theory  this ould re uire no net ost im a t to 
the Treasury if an additional H  and air uality levy were raised against 
traditional diesel y  to 2 en e er litre  This would essentially see those who 
sti k with diesel meet the ill for those who hoose to swit h  

 
 
 
 
 
 

 i id 
 Hansard  K Parliament  Biofuels: cise uties  uestion for e art ent for Trans ort   

H  January th 2023  htt s uestions statements arliament uk written  
uestions detail 2023 0 hl  
 egislation gov uk  ydrocarbon il uties ct  

htt s www legislation gov uk uk ga ontents A essed st June 2023  

 
E E  

High lended iofuels Ethanol art in E  and ED  ME or FAME in high lending  H  or 
iodiesel in high lending  are exem ted from energy and C 2 tax  Meanwhile the ountry i 

’s highest erforming in terms of redu ing H  emissions from road trans ort  registering a 
redu tion of  elow 20 0 levels   
 

ITE  I O  
  UK’s s s s

De artment for Trans ort s s’ arliamentary statements suggest the K rovides a om ara l 
tax in entive to those in the e u li  of reland  ut the rish s heme is far more generous oth in 
s o e and in the uantum of in entives availa le  
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Fuel remains one of the iggest osts for households after energy  and a signifi ant 
ost in every su ly hain whi h relies on haulage  not least food su lies  
nternational om arisons demonstrate that s aling u  the transition to iofuels is 
ossi le where the government is willing  With the world having already missed 

its Paris limate hange targets  the time for a wide s ale shift from diesel to H  
is a riti al stage in the journey to the K rea hing et ero emissions  

 
n entivising the swit h to iofuels y an additional levy on traditional diesel and 

redu ing the levy on H  fuels would en ourage oth ommer e and onsumers 
to transition to renewa le fuels and immediately redu e the most harmful 

ollutants and im rove air uality a ross the K  A tion is most needed in those 
se tors least suited to E s at resent  es e ially the haulage industry  ltimately  
a olla orative a roa h y K industries  renewa le fuel rodu ers  and 
government is ru ial to delivering a ost effe tive and ra ti al transition to et 

ero a ross the trans ort se tor  with H  fuels a le to lay an immediate role in 
s UK’s s  

 
Pri e arity etween H  fuels and diesel would atalyse not just a swit h away 
from the most olluting fuels in the road trans ort  maritime and railways se tors 

ut ould also stimulate rivate se tor investment in K H  refineries  n the 
ra e to energy se urity  the K should no longer im ort olluting diesel from 

ussian feedsto ks ut instead seek to rodu e lean fuels here at home  
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Hydrogen as an energy sour e has the otential to make a lasting im a t on the 

K with its diverse e onomi  and usiness se tors  iven the hallenge for this 
’s s et ero emissions of ar on y 

20 0  rather than seeking a single re la ement for fossil fuels  the aim ought to e 
dis over whi h om ination of different green alternatives  in luding hydrogen  
an est meet the varied demands on energy e onomi ally and y the u li  As 

fossil fuels are hased out many of the green te hnologies offer onsumers and 
rodu ers un re edented hoi e  ndeed  there a ears to e a onsensus a ross 

the s e trum on finding leaner energy  The role of hydrogen in a hieving et 
ero targets has e ome in reasingly lear to regulators  industry leaders  and end  
onsumers 0 

 
n re ent months  oth the E  and S overnments 2 have announ ed 

signifi ant in entives for firms to uild green hydrogen a a ity  The thinking in 
oth a ears to e that state intervention is ne essary to en ourage the 

develo ment of green hydrogen  as grey hydrogen e omes less and less 
attra tive  By ontrast the UK’s strategy is to en ourage an organi ally develo ed 
hydrogen e onomy whi h will  in fa t  e more resilient in the long run  e ause 
it will not e de endent on ar itrary de ision making y offi ials or affe ted y 
hanging government oli y to refle t the e onomi  ir umstan es of the day  f  

as estimated in the K Hydrogen Strategy 3 that hydrogen may om rise 20 to 3  
UK’s final energy onsum tion in 20 0  it will e integral to the 
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K e onomy  s s s ’ s  
s s’ s s erha s  given its otential 

u i uity  it may e etter des ri ed as the mortar whi h will ind together the 
s UK’s an energy  

 
n meeting the initial target of 0 W y 2030  the s aling u  of the hydrogen an 

o ur naturally if different se tors from industry and trans ort to heating and 
storage o t for hydrogen as otentially the est ar on free re la ement for fossil 
fuels  There has already een some ado tion of hydrogen in our u li  trans ort 
system and y some arts of industry with rototy es eing tested  Therefore  it 
is not a matter of ow the UK’s  will e uilt  ut rather w en 

UK’s hydrogen e onomy will emerge and whether it will grow as fore ast in 
UK’s s s s

as the E  and S have im lemented  will not guarantee a thriving hydrogen 
e onomy  nstead  a strong s ientifi  and entre reneurial foundation om ined 
with good hysi al a ess to the ingredients of green hydrogen  renewa le 
ele tri ity and water  and ro er understanding of the enefits that hydrogen will 

ring  all of whi h the K has more than any other ountry  will rovide a far 
stronger foundation for a mature  ross se tor hydrogen e onomy than one that 
relies on su sidies  

 
There is already road governmental su ort for hydrogen  The K Hydrogen 
Strategy  first u lished in 202  efore the dou ling of the rodu tion target to 

0 W  estimates that  y 2030  hydrogen will reate over 00 000 jo s and e 
worth 3 illion to the e onomy  More im ortantly  there is a strong usiness 
ase for hydrogen and the im ortan e of om etition and hoi e for oth 
usinesses and individuals  Business ould e ome the main drivers of K 

hydrogen over the next seven years  and indeed eyond 2030  A thriving hydrogen 
e onomy is not ossi le without the investment  innovation  and ex ertise whi h 
industry will ring given the inherent usiness o ortunities  

 
 
 

 K Parliament  irst ecial Re ort  T e role of ydrogen in ac ieving et ero: overn ent 
s s ’s 30 Mar h 2023 

htt s u li ations arliament uk a m 03 msele t ms te h 2 re ort html text Analys 
is 20 u lished 20in 20the 20 K s ale 20to 20 resent 20ele tri ity 20use  

 De artment for Energy Se urity and et ero  olicy a er   ydrogen strategy  dated 2 
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Perha s one of the effe ts of et ero that will most dire tly affe t Britons is the 
uestion of how eo le will heat our homes  t is not a sim le ro lem sin e there 

are a out 2  million homes in the K  with some of the oldest housing sto k in 
the world  Ea h of these homes will need to e modified and ada ted to use low  
ar on heating sour es  The Committee on Climate Change set u  in 200  to 

advise the government  has estimated that this will ost u  to 2 0 illion  Mu h 
of the dis ussion in this area a ears to fo us on re la ing gas oilers with heat 

um s  But they are large  ex ensive ma hines whi h will re uire a great deal of 
grid a a ity and for the homes to e retrofitted to work with them  Moreover  
they are not suita le for many homes su h as lo ks of flats  or those in areas with 
extremely varia le tem eratures  Here  though  hydrogen an rovide a safe  
sim le  and easy alternative  Hydrogen  and hydrogen ready  oilers are sim le  
dro in re la ements for the natural gas oilers whi h are ommonly used in 
heating homes  Further  they allow for a transition towards et ero  lending 
hydrogen with natural gas in the short term  efore swit hing to 00 er ent 
hydrogen when we have the a a ity to do so  Consumers will fa e a hoi e 

etween ex ensive untested heat um s or hea er hydrogen ready oilers  
Chea er sin e they are roje ted to e a out the same ri e as the gas oilers they 
will re la e  n addition  existing gas oilers are a tested te hnology whi h has 
roven itself in millions of homes for generations  

 
Another  often missed  enefit of swit hing to hydrogen has een highlighted y 
develo ments over the ast year  it is a major advan e in enhan ing energy 
se urity  ast winter  many eo le fa ed rising energy ills  as a onse uen e of 
the illegal ussian invasion of kraine and had fears a out kee ing their families 
warm  While the government ste ed in to s ’s  their energy 

ills rather than doing without heat or ower over the winter  energy om anies 
were hit adly  A total of 2  energy om anies went out of usiness  falling foul 
of ri e s ikes aused y ro lems in the su ly hain glo ally and eyond their 
ontrol  Hydrogen  eing oth renewa le through green ele trolysis and rodu ed 

right here in the K  is immune from su h ri e s ikes and should e wel omed 
y energy om anies who may reviously had to rely on hedging markets rone 

to risk  Home grown energy sour es like hydrogen will ring a new era in 
 
 

 Business  Energy and ndustrial Strategy Committee  ecarbonising eat in o es  3 Fe ruary 
2022  htt s u li ations arliament uk a m 02 msele t m eis 03 re ort html 
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de enda le  renewa le energy that will e swiftly taken u  y oth onsumers 
and industry on e its enefits are made lear  

 
s UK’s s s s s

as other alley whi h  re resent in arliament  where heavy industry has 
de lined over the ast entury or so ould y revitalised y the rodu tion of 
hydrogen lo ally  n short  hydrogen offers industry hoi e  one whi h an lead to 
greater o ortunities for usiness  Moreover  the hydrogen owered return of 
strategi ally im ortant industries  su h as steel  glass  and ement  ould ring 
great enefits to the K as a whole  A good exam le of hydrogen re la ing fossil 
fuels in heavy industry is green steel  The Swedish om any H2 reen Steel  
whi h has lans to re la e oal with hydrogen to make steel  has just signed an 
agreement with the furniture giant KEA to rovide 2 000 tonnes of hydrogen  

rodu ed steel a year  This illustrates how effe tive markets meet demand  and 
reveal a real a etite within many industries for uying low ar on rodu ts and 
servi es  

 
Moreover  the usiness model is a otential game hanger for the K  at one 
time the th largest rodu er of steel  and es e ially for arts of the K su h as 

orkshire  in whi h my onstituen y sits  whi h still rodu es  million tonnes 
of steel every year  Swit hing our steelworks  whi h om ined a ount for 
2  er ent of the UK’s total ar on emissions  to hydrogen will also oost lo al 
manufa turing and ring hoi e to ustomers  As in other areas  hydrogen rings 
the for es of su ly and demand to these vital ommodities  and the market will 
lead the way if it is free to do so  

 
Where market making hoi es are on erned  erha s one of the se tors whi h is 
the most via le for market led develo ment is hydrogen trans ortation  

arti ularly heavy trans ortation like shi s  uses  and lanes  Hydrogen uses 
are already a British su ess story  roving themselves to e worthy alternatives 
to ele tri  and hy rid uses  These hydrogen uses  most of them uilt y British 

 

 Charlie Currie  K s ’s roduced steel in  of global 
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August  2023  htt s www route one net news uk holds euro ean leadershi on ero emission  
uses in h 2023  
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firm Wright us  the orthern reland ased us manufa turer  are already 
de loyed on the streets of ondon  Birmingham  and A erdeen  Shi s and 
aero lanes  oth of whi h are very heavily olluting  have lea t at the hoi e that 
hydrogen rovides as the ros e t of mass ele trifi ation osed a threat to their 
industries  ndeed  the K is one of the most advan ed entres for hydrogen 
air raft develo ment  with many different firms om eting to e the first to ring 
lean  hydrogen fuelled air raft to market  Pu li  trans ort has roven itself the 
erfe t arena for su ly and demand to rodu e strong hydrogen ased 

alternatives without the need for ex ensive oli y instruments  
 

Finally  energy om anies may well ontinue to e drawn to investing in hydrogen 
e ause they see it as the est way to lay a art in owering the K in a ost  
ss ’s et ero targets will mean an 

in reased relian e on renewa le ele tri ity sour es su h as solar and wind  oth 
of whi h have widely advertised downsides  es e ially their intermitten y  The 

erman om ound noun  dunkelflaute s’ s
a dark  windless eriod in whi h little solar or wind ele tri ity an e generated  
has e ome a u word for those rea hing the enefits of traditional thermally 
generated ele tri ity  The ro lem  then  is how do we ontinue to rovide on  
demand ower at eak times  Famously  the iggest demand surge the K has 
ever seen was during half t ’s s s

ermany in   a re ord nearly eaten y the half time surge during the 
ionesses fateful world u  final this summer  as the nation swit hed on their 

kettles as one  f the ro er thought is not ut into these issues  this sort of surge 
ould result in la kouts given the wrong wind or sun onditions  

 
Here as in so many other areas  hydrogen an ome into its own  reen hydrogen 
is the ultimate energy storage  it sur asses the solutions offered y atteries and 

um ed hydro  ’s more  it is a ero ost solution for most energy om anies  
who will already have ele trolysers on hand for using in industrial or heating 
a li ations  At times of high ele tri ity su ly  ut low demand  on a windy 
s ’s day  for exam le  ele tri ity an e dire ted to the ele trolyser and the 
resulting hydrogen stored  erha s in one of the vast gas storage ham ers already 

 
 Dimitris Mavrokefalidis   startu  flies ’s s ’ ydrogen electric lane  Energy ive 
ews 20 January 2023  htt s www energylivenews om 2023 0 20 uk startu flies worlds  

largest hydrogen ele tri lane  
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eing onverted to a e t hydrogen  n old winter nights  where demand far 
outstri s su ly  that hydrogen an e retrieved and urnt  with no ar on 
emissions  to ower our grid  Ele trolysers  eing mu h smaller and far hea er 
than high a a ity atteries  are also far more ada ta le  already eing installed 
everywhere from offshore wind farms to the nternational S a e Station  

 
Hydrogen offers a realisti  s s UK’s
energy firms  green hydrogen ould in reasingly seem to e the most ost  
effi ient way of storing energy for when most needed  Businesses will ontinue to 
develo  new solutions without the governmental handholding seen for other 
te hnologies  As the transition from fossil fuels to renewa le energy sour es 

rogresses  hydrogen will most likely rovide mu h needed hoi e in the energy 
market  The shift to hydrogen will e not the result of the large s ale government 
interventions seen in other ountries  ut y innovative om anies identifying the 
ga s in our green energy system and develo ing hydrogen fuelled solutions  The 
indi ations are that hydrogen will lay a role UK’s  energy mix  The 
more existing usinesses and entre reneurs ex lore the otential of hydrogen  the 

s UK’s is  

2  
   

 

 

yed a all nintended onse uences 

 
A ross the world a revolution is taking la e in ivil nu lear ower  The era of 
vast nu lear lants taking years to onstru t  often well over a de ade  is oming 
to a lose  nstead  on entration is turning to mu h smaller rea tor systems  These 
are often of new and highly innovative design  using new fuels involving less 
dangerous waste  eing far ui ker to uild and largely fa ri ated in the fa tory 
and then assem led on site  

 
This revolution omes hand in hand with another one  namely the transformation 
of nu lear ower finan e  After some delay  a new government ody  reat British 

u lear B  has re ently entered the s ene  The intention is to drive further 
ss UK’s s

s ss ’s s  
 

Among other tasks it will oversee is a om etition etween develo ers and 
su liers of new and smaller rea tor models  This will e the se ond su h 
om etition  The first one was introdu ed and s ra ed a de ade ago  ew nu lear 

te hnology is mu h mentioned y the authorities and energy lanners  ut the 
de ision on what to hoose amongst the many designs  where the future learly lies  
has een mu h delayed  

 
B  will also have to meet the hallenge set y ational rid  that a truly 

ele trified and de ar onised Britain will re uire a 00 er ent in rease in ’s
high voltage transmission system  in effe t a new grid for a new energy age  

 
     

 
one of the British nu lear ower re la ement am itions of the last forty years  

nor any firm existing lans  ome anywhere near meeting the massive nu lear 
ower re uirements of a fossil free  relia le national energy su ly  And there is 

one more underlying reason why they never will  namely the im ossi le 
ressures on state finan e  

I 
T    

David Howell 
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Where is the money su osed to ome from  utside the S  and even there only 
in a limited way  rivate finan e hitherto has never een interested in the nu lear 

ower station mammoths of the ast  full of risk as they are and taking at est a 
de ade to onstru t efore they start earning in ome from out ut sales  Money 

orrowed on government redit  or money raised either dire tly from the tax ayer 
or through legally im osed onsumer harges  as in the Hinkley C  ase  has een 
the only way  While Hinkley C is eing develo ed and finan ed y B 

eneration Com any  reviously ’s s owned EDF 
Energy ’s s owned China eneral Power 33  er 
ent 0 it will re eive a guaranteed ri e  a so alled strike ri e  er megawatt 

hour  s ’ s 2 
 

But onditions have hanged radi ally  This system an rove very ex ensive  and 
very advantageous for the rodu er  We are now looking into an era when for 

overnments  is no more ’ A glo al andemi  and war have stri ed 
the fruit from every ran h of the magi  money tree and allo ated it elsewhere  
Anything more that an e s uee ed from international orrowers or from the 
tax ayer  under either oliti al arty  has already een romised several times 
over  The olossal a etites of more old style nu lear mega lants sim ly annot 

e a ommodated y the state alone  
 

The K overnment  aware of this  and although stum ing u  some 00 million 
as a sort of um  rime for Si ewell C  is looking for finan e elsewhere  t is 

utting mu h store in the Si ewell C ase on a funding devi e already used 
elsewhere for finan ing very large roje ts whi h take years to onstru t  This is 

 
 
 

0 Anna el Cossins Smith  s ’s s s Power 
Te hnology  Fe ruary 2  2023  htt s www ower te hnology om news hinkley oint roje t  
osts rise  

again text Cost 20of 20EDF s 20Hinkley 20Point 20C 20nu lear 20 roje t 20rises 
20to 20 2 0 n text Fren h 20energy 20 om any 20EDF s 20Hinkley EDF 20do u 

ments 20via 20 euters 20show  
 Adam aughan  inkley oint  subsidy as dealt consu ers a bad and , say s  The 
uardian 22 ov 20  htt s www theguardian om uk news 20 nov 22 hinkley oint  

su sidy onsumers m s ontra t 
2 For an ex lanation of Contra ts for Differen e CfD  see 

htt s www gov uk government olle tions ontra ts for differen e 

avid owell T e uclear ecessity 

3  
   

 

 

alled the AB finan ial model  standing for egulated Asset Base 3 The tri k  
and it is a tri k  is to la e a sur harge on all onsumers from the very first 
authorised in e tion of the roje t  and of ourse years efore any ele tri ity is 

rodu ed for sale  The Si ewell C start oint is  a ording to the latest K energy 
s U ’ s

’  
 

f this works for Si ewell C  and market money from somewhere a tually risks 
investing in it via the AB system  whi h would e a something of a mira le  it 
is ertainly not a method whi h ould e re eated many times over  nstead  the 
dilly dallying in the K over Small modular rea tors SM s  has to end 
immediately  Target dates should e announ ed for de loyment and orders 
announ ed  This is the time not for more om etitions ut for learing all 
regulatory and safety regulations and la ing initial orders  

 
T            

 
We ome here to the rux of the nu lear future and the rux of the entral limate 
hallenge  Finan e marks the ru ial differen e etween a nu lear future of 

smaller units  onstru ted and o erating swiftly taking two and half years  and 
fa ri ated in the fa tory  as against the giant years to uild ma hines of the ast  
whi h no genuinely ommer ial rivate finan e will tou h  whatever su ess the 

u lear egulated Asset Base AB  system may have at Si ewell C  Having 
ought out the Chinese state interest in Si ewell C  for a very ainful 00m  it 

would e strange if the K overnment allowed another state interest  with 
o vious oliti al im li ations   in this ase the AE through one of its 
sovereign funds  to fill the ga  But that ossi ility has een raised  

 
 
 

3 De artment for Business  Energy  ndustrial Strategy  uture funding for nuclear lants  n 
e lanation of t e Regulated sset Base R B  odel o tion  2  to er 202  
htt s www gov uk government news future funding for nu lear lants 

 HM overnment owering  Britain  Mar h 2023  
htt s www gov uk government u li ations owering u ritain owering u ritain 
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3 De artment for Business  Energy  ndustrial Strategy  uture funding for nuclear lants  n 
e lanation of t e Regulated sset Base R B  odel o tion  2  to er 202  
htt s www gov uk government news future funding for nu lear lants 

 HM overnment owering  Britain  Mar h 2023  
htt s www gov uk government u li ations owering u ritain owering u ritain 
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This is the oint where the merger etween nu lear ower and the market ower 
of investors  so elusive in the ast  egins to take la e and egins to disentangle 
a major art of state involvement  and its surrounding oliti s  from the ro ess  
The ivil nu lear story so far has een state dominated  with little or no genuine 

rivate investment and therefore little or no influen e of market judgement on 
design  on timing  on waste handling or on de ommissioning ro edures and 
osts  

By ontrast  on e the overnment is seen to e a roving and ordering SM s  the 
attra tion for infrastru ture funds  and even eventually for ension funds  of 

roje ts offering money safely a k  with dividends  in two to three years  should 
e vastly greater  

 
f not from domesti  sour es  then funds from international sour es  are standing 

ready  with atar already involved and other Middle East sovereign funds said to 
e very interested  ut all waiting for a firmer K overnment oli y lead  n e 

that finan e omes on stream  the entire familiar logjam of enniless governments  
des erately slashing a ital s ending and ost oning long term energy roje ts to 
meet shorter term  and more vote winning  s ending rogrammes  egins to 
unravel  Markets ste  in where oliti s have all along dominated  distorted and 

lo ked  The floodgates of rivate finan e will at last e o ened  
 

T  L      
 

Seen from this angle it e omes lear that K failure to advan e with all s eed 
and all efforts on the SM  and nu lear innovation fronts is an overall oli y 
failure  in oth energy se urity and limate ur ing terms  Building instead one 
more giant rea tor at Si ewell ready at est in the late twenty thirties  on a 

’ du ious design  e omes a diversion from the right ath  the last hurrah 
of a dying age  n the wider British industrial re overy ontext  it egins to 
look like a fatally delaying fa tor not only a dead end in nu lear te hnology ut a 
wrong turning in the entire attern of new infrastru ture whi h British industry is 
rying out for   

 
 u lear Free o al Authorities  A mature design or junk  EDF lan for Si ewell C ontinues to 

rely on ontroversial EP  rea tor  2 th Se tem er 2023  htt s www nu lear oli y info news a  
mature design or junk edf lan for si ewell ontinues to rely on ontroversial e r rea tor  

3  
   

avid owell T e uclear ecessity 
 

 

 
one other than the former CE  of EDF has des ri ed the EP  mega gigawatt 
s s s ’  After the years of delay 

and vast udget overruns at Flamanville  on the Cher ourg Peninsula  Fran e is 
lanning no more of this dee ly ro lemati al ty e  

 
n still hesitating with SM s and their variants  whether from the leading home 
rodu er  olls oy e  or from im orts or internationally olla orative s hemes  

and instead ushing ahead with the Euro ean Pressurised ea tor EP  ’  
offi ial oli y is looking in the rear view mirror  The argument that the hoi e an 

e du ked and that oth aths should e ursued  i e  Si ewell C now and smaller 
and more innovative rea tors sometime later  ignores the a e at whi h nu lear 
ower te hnology is hanging round the world  t also ignores K resour e 

limitations and ignores the de ar onisation im erative the government has set  
along with the enormous green ele tri ity ex ansion it truly ne essitates  Finally  
it ignores the danger that order ooks of SM  manufa turers round the world are 
already filling u  fast and y the time HM  makes u  its mind we may e at the 

a k of the ueue  
 

A further oddity is that some of the most advan ed uilders of smaller ma hines  
su h as the British firm ew leo for exam le  have een ex luded from the K 
om etition sim ly e ause they are already fully finan ed and have no need of 

further overnment money  All they need is eviden e that the overnment is 
ommitted and ready to la e some initial orders  iven the go ahead  and with 

regulatory and li en ing ro edures ro erly streamlined  these firms ould have 
low ar on ele tri ity on stream from do ens of SM s  lo ated on existing or 
disused nu lear sites  y the end of this de ade  om ared with Si ewell  ready at 
the most o timisti  y the mid thirties  Some of the new smaller te hnologies 
o erate on already used radioa tive lutonium waste  whi h has otherwise to e 
stored at Sellafield at enormous u li  ost  Mu h smaller rea tors are also 

e oming availa le for on site owering of industrial ro esses  
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e on iling the seemingly onfli ting goals of limate a tion and se ure energy 

su lies is ossi le  or at least more managea le  with new nu lear ower  using 
new te hnology  under inning the athway to su ess  With the right de isions a 
kind of onsilien e egins to emerge  n this ha ier s enario  the a arently 
irre on ila le for es of genuine near om lete de ar onisation  maximum British 
ontri ution against rising greenhouse gas emissions  a solute su ly relia ility  

finan e and monetary dis i line  reasona le onsumer afforda ility  etter safety 
and minimised waste dis osal  work together in unity rather than fight together in 
haos  

 
A hieving an orderly energy transition is a giant task ut an urgent one  t is 

uintessential to the reservation of sta le human rogress and of the natural 
world whi h it seemingly threatens  ut of whi h it is in fa t a art  To arry 
eo le  rather than threaten or frighten them  this transition re uires a solute 

honesty a out the real hallenge  lear eyed analysis of what an e a hieved  
and how and y when  ew nu lear ower lies firmly on the athway ahead  ut 
it must e of the right kind in the right la es and with the right artnershi  

etween government and the market la e  
 
The K is not yet on that athway  And the u li  have not yet een told the 
truth

3  
   

 

 

II 
  
  

 
 

The henomenon of unintended onse uen es  that the often well intentioned 
a tions of individuals or governments may lead to unex e ted or unintended 
results  is well known y e onomists  so iologists and hiloso hers  Both John 

o ke in the th Century and Adam Smith in the th entury wrote a out it  
Friedri h Hayek summed it u  last entury when he wrote that s s
of econo ics is to de onstrate to en ow little t ey really know about w at t ey 

s ’  
 

As o  orton  former e onomi s editor of ortune  the S usiness maga ine  
writes s s and other so ial s ientists have heeded its ower for enturies  
for just as long  s ’  

 
Before we go further  we should a knowledge that while this ha ter fo uses on 
negative unintended onse uen es  there are also ositive unintended 
onse uen es  For exam le  while lassi  e onomi s text ooks offer students the 

’ ’ s
e onomists argued that it is the hundreds  thousands and millions of transa tions 
that o ur etween sellers and uyers for mutual enefit on a daily asis that leads 
to the s ontaneous order of the market  Free marketeers do not see markets as 

erfe t  as interventionists falsely laim  ather  markets are a onse uen e of 
trade and transa tions etween seller and uyers  Entre reneurs may ex loit the 
asymmetries and im erfe t information to make rofits  ut overall free markets 
lead to s s s s

’  
 

nfortunately  there are lenty of exam les of negative unintended onse uen es 
where governments have introdu ed measures to solve a arti ular ro lem  only 

 

 Friedri h A  von Hayek and William Warren Bartley  T e fatal conceit: t e errors of socialis  

Chi ago 20  
 o  orton  nintended onse uences  

htt s www e onli org li rary En nintendedConse uen es html 
 Friedri h A  von Hayek and William Warren Bartley  T e fatal conceit: t e errors of socialis  

Chi ago 20  
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to make the situation worse  This is often referred to as the  ’  named 
after the attem t y British olonial rulers of ndia to redu e the snake o ulation 
y offering lo als a ounty for ea h Co ra skin they delivered  Far from redu ing 

the num er of snakes  it in entivised enter rising lo als to farm o ras to earn 
extra ash  n e the authorities realised this  they sto ed ayments leading to the 
now worthless snakes eing released into the wild  whi h resulted in more  not 
ss s s s s ’s

s s s ’s
am aign to remove s arrows led to an in rease in inse ts  ro  infestation and 

the Chinese great famine  
 

n re ent years  as awareness of environmental issues has risen u  the oliti al 
agenda  oliti ians have introdu ed measures to ur  ollution  Alas  some 
initiatives have led to negative unintended onse uen es  n  Mexi o City 
introdu ed the Hoy o Cir ula today it doesn t ir ulate  initiative to redu e the 
terri le air ollution  The ity anned ars for one day er week  de ending on the 
last num er of their num er late  While its introdu tion initially redu ed 

ollution  with ar on monoxide C  measurements re ortedly dro ing  er 
ent  residents started to uy older se ond ars with a different num er late to 

use on those days their first ar was anned  This workaround saw C  levels rise 
y 3 er ent over the long term  

 
n 200  the British government hanged the system of ar tax to in entivise 

motorists to swit h to diesel ars in order to meet lower C 2 emissions targets set 
y the  Kyoto limate hange onferen e  UK’s s  s ’

desired effe t with the num er of diesel ars in reasing from 3 million in 2000 to 
2 million y 20  However  diesel ars were found to emit larger uantities of 

harmful ollutants su h as nitrogen oxides and arti ulates  
 

n 200  the  ntergovernmental Panel on Climate Change PCC  de ided to 
reward om anies with ar on redits if they destroyed Fluroform  greenhouse 
gas  also known as HFC 23  Sin e HFC 23 is a y rodu t of a ommon oolant  

 
 K s s ’  The uardian  Mar h 20th 20  

htt s www theguardian om ities 20 mar 20 li en e late driving ans aris ineffe tive air  
ollution text estri tions 20have 20 een 20tightened 20 eriodi ally to 20get 20arou 

nd 20the 20measures  

yed a all nintended onse uences 

3  
  1 

 

 

om anies res onded y rodu ing more of the oolant in order to generate more 
HFC 23 to e destroyed and hen e earn more ar on redits  nsur risingly  the 
Euro ean nion sus ended ayments for the destru tion of HFC 23 in 20 3  

 
n the S and other ountries  su sidies are offered to en ourage onsumers to 
uy newer energy effi ient fridges  assuming they will re la e older less 

environmentally friendly a lian es  However  one study in ew ork and 
ermont found that a roximately  er ent of older refrigerators remained in 

use as a se ond fridge after onsumers ur hased a new one  in reasing not 
redu ing overall energy onsum tion 00 

 
Some of these unintended onse uen es were foreseen  n 20  it was revealed 
that K government ministers were warned a out the dangers of diesel in the early 
2000s  t took a new government more than a de ade later to aim to orre t this 
error  

 
Therefore  as oliti ians de ide on oli ies to meet the et ero Car on targets  
they should heed warnings of foreseen unintended onse uen e  

 
ne exam le is the all from oth environmentalists and motor manufa turers to 
ay drivers to s ra  older more olluting ars to en ourage them to uy less 
olluting newer models  However  as James Wilson oints out  this fails to take 

a ount of the fa t that it re uires a huge amount of energy to uild a new ar and 
that the materials re uired have to e mined  trans orted and ro essed  often 
multi le times 0  There is also the ost in terms of energy and ollution of 

rodu ing  and then dis osing of  atteries  
 

While ele tri  ars are seen to e more environmentally friendly to run  studies 
have shown that their manufa ture re uires more energy and rodu es more 
emissions than manufa turing a onventional ar due to their atteries  n addition  
the ele tri ity to re harge them may ome from ower stations urning 

 
00 Ben Eisen and Kenneth P  reen  nviron ental olicy and t e law of unintended 

conse uences  Frontier Centre For Pu li  Poli y FCPP Poli y Series o   May 20 0  
htt s f org files 0 0 3 nintended Conse uen es F A df 

0  James Wilson  J  re new cars ore environ entally friendly  Buy A Car  20 Se tem er 
2020 htt s www uya ar o uk ars used ars 33 are used ars environmentally friendly 
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HFC 23 to e destroyed and hen e earn more ar on redits  nsur risingly  the 
Euro ean nion sus ended ayments for the destru tion of HFC 23 in 20 3  

 
n the S and other ountries  su sidies are offered to en ourage onsumers to 
uy newer energy effi ient fridges  assuming they will re la e older less 

environmentally friendly a lian es  However  one study in ew ork and 
ermont found that a roximately  er ent of older refrigerators remained in 

use as a se ond fridge after onsumers ur hased a new one  in reasing not 
redu ing overall energy onsum tion 00 

 
Some of these unintended onse uen es were foreseen  n 20  it was revealed 
that K government ministers were warned a out the dangers of diesel in the early 
2000s  t took a new government more than a de ade later to aim to orre t this 
error  

 
Therefore  as oliti ians de ide on oli ies to meet the et ero Car on targets  
they should heed warnings of foreseen unintended onse uen e  

 
ne exam le is the all from oth environmentalists and motor manufa turers to 
ay drivers to s ra  older more olluting ars to en ourage them to uy less 
olluting newer models  However  as James Wilson oints out  this fails to take 
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multi le times 0  There is also the ost in terms of energy and ollution of 
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While ele tri  ars are seen to e more environmentally friendly to run  studies 
have shown that their manufa ture re uires more energy and rodu es more 
emissions than manufa turing a onventional ar due to their atteries  n addition  
the ele tri ity to re harge them may ome from ower stations urning 

 
00 Ben Eisen and Kenneth P  reen  nviron ental olicy and t e law of unintended 

conse uences  Frontier Centre For Pu li  Poli y FCPP Poli y Series o   May 20 0  
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0  James Wilson  J  re new cars ore environ entally friendly  Buy A Car  20 Se tem er 
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fossil fuels 02 ne study shows that the average ele tri  vehi le in Euro e 
rodu es etween 2  to 2 er ent less life y le greenhouse gases over the first 

0 000 Kilometres  de ending on lo al ele tri ity rodu tion  But  what if the 
ar does mu h lower mileage  n these ases  running a used ar for longer may 
e etter for the environment  es e ially if ar on free or lower ar on iofuels 
as dis ussed in a later ha ter  and syntheti  fuels ome onto the market  

 
The relative environmental enefit of ele tri  ars will im rove on e most of the 
energy to manufa ture and run the ars omes from green sour es ut in the 
meantime the market e onomy has in entivised new usinesses whi h onvert old 
ars to ele tri  The osts are still relatively ex ensive ut as te hnology im roves 

it may e ome environmentally friendlier to en ourage low mileage drivers to 
kee  older ars for longer and higher mileage drivers to onvert their vehi les to 
ele tri  rather than s ra  them  The unintended onse uen es of a s ra age 
s heme an already e seen  

 
After the Blue Planet  television do umentary in the K showed the harm that 

lasti s ause to marine wildlife  British su ermarkets ledged to redu e the 
amount of lasti  a kaging they used  However  even here there are foreseen 
unintended onse uen es  While K u um er growers use 00 tons of lasti  in 
the K annually  this extends the shelf life of u um ers from 3 to  days  t also 
redu es the amount of energy and water used for growing  trans orting and storing 
u um ers  as well as the amount of food waste and greenhouse gas emissions  n 

fa t  food waste has een estimated to e a major sour e of greenhouse gas 
emissions  03 ne ro osed solution has een to use more om osta le lasti s  
However  om osta le lasti s are designed to iodegrade and not e re y led and 
may a tually release greenhouse gases as they iodegrade  So  while using less 

lasti  a kaging and introdu ing om osta le lasti s an 
 
 

02 Dale Hall and i  utsey  Effe ts of attery manufa turing on ele tri  vehi le life y le 
greenhouse gas emissions  The nternational Coun il on Clean Trans ortation riefing  Fe ruary 
20  htt s thei t org sites default files u li ations E life y le H CCT  
Briefing 0 0220 vF df 

 
03 Peter Maddox  The unintended onse uen es of a War on Plasti  T e aste and 

Resources ction rogra e   A ril 20  htt s wra org uk log 20 0 unintended
onse uen es  war lasti  
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e more environmentally friendly  this is not true in all ases and may lead to more 
waste or more ar on emissions  

 
As governments ro ose oli ies to redu e ar on emissions  they should e 
aware of the dangers of unintended onse uen es  When they ro ose oli ies to 

’s rder to a hieve s e ifi  goals  sometimes the 
negative unintended onse uen es of the new oli y makes the goal harder to 
rea h than efore the oli y ame into for e  

 
Authors su h as Jamie Whyte in another ha ter of this u li ation argue that we 
sim ly need to ri e negative externalities to allow market me hanisms to take 
are of these ro lems  iven that no mainstream K oliti al arty elieves that  

left to their own devi es  free markets will lead to the large redu tions in ar on 
emissions that are thought to e needed  erha s a more ragmati  solution would 

e to make sure there are safeguards in la e  Where negative unintended 
onse uen es are foreseen  the warnings should e heeded or at the very least e 

taken into a ount  f the o je tions to the dash to diesel ars were taken seriously 
in 200  we would not have seen the resulting in rease in ollutants  

 
Where negative unintended onse uen es are unforeseen  oli ies should e 
ada ted as soon as they e ome o vious  This may e easier said than done  as 
demonstrated y the fa t that diesel ars are still on sale today even though the 

ri e of diesel fuel is higher than etrol  This may artly e as a result of lo ying 
from ar manufa turers and trade unions worried a out jo  losses  However  there 
is a more re ent exam le  n August 2023  the Mayor of ondon introdu ed the 

ltra ow Emissions one E  to redu e ollution in greater ondon  Drivers 
of vehi les that do not meet the E  standard have to ay a 2 0 daily harge  
n res onse  ar dealers in ondon have seen a surge in interest from drivers 

wishing to uy ars manufa tured efore 3 sin e they are lassed as histori  
vehi les  so exem t from the E  harge  ut they are also more olluting  
A ording to one ar sal s U  is now the major de iding fa tor for most 

ondoners uying s ’ 0  Time will tell if this unintended onse uen e leads 
to an in rease in ollution instead of redu ing it  

 

0  Eirian Jane Prosser  ondoners sna  u  classic cars to dodge  Daily Mail 23 Aug 2023  
htt s www dailymail o uk news arti le 2 3 ondoners sna lassi ars dodge E  
Dealers surge older models a ital ra es ex ansion 2 0 one html 
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Sin e unintended onse uen es annot always e redi ted  safeguards should e 
seen as om lementary to market me hanisms  After all  making and learning 
from mistakes is all art of the market dis overy ro ess  To a hieve their 
am itious environmental goals  governments need to e alert to the ossi ility of 
negative onse uen es of their oli ies and e ready to hange ta t when their 

est laid lans go awry 0  A failure to a knowledge that well intentioned 
environmental oli ies may fail will in fa t make things worse  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0  o ert Burns  To A Mouse  oe s, iefly in t e cottis  ialect Kilmarno k  
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As urrent oli y stands  the UK’s future energy mix is likely to e sha ed y the 
et ero targets that many ountries have now set and the transition to low 
ar on or ero ar on energy is likely to ontinue  While the K government 

has set a target of et ero y 20 0  rivate om anies will mostly e alled 
u on to meet these targets  

 
s s ’s aims 

will not e met y heavy handed intervention y the state  ather it ro oses that  
 

             
        

Drawing on resear h s ’
Christian Bjørnskov warns against ex e ting governments to alleviate 
om lex ro lems su h as transitions towards a low emissions so iety  

Politi ians  like most eo le  he ex lains  will in ra ti e not have the re uired 
knowledge and while they may gain votes from eing thought to offer 
solutions  it would e far more effe tive for them to rely on the dynamism of 
e onomi ally free markets rather than government intervention  He suggests 
that we should have more faith in human ingenuity while maintaining a 
healthy s e ti ism towards the a ility and enevolen e of ele ted oliti ians  

 
 T          

          
      P  

A la k of s e ialist knowledge may hel  ex lain why the K government has 
fo used mostly on ele tri ity generation even though it a ounts for only 30 

er ent of rimary energy onsum tion and 3 er ent of greenhouse gas 
emissions  as ointed out in Bruno ’s ha ter  While Prior disagrees with 

’s et ero target ut suggests if the government wishes to 
de ar onise energy it needs to ay attention to heat and trans ort too  Prior 
was also riti al of existing s hemes and suggests a ar on tax may e etter 
than a a and trade solution to de ar onise energy  
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overnments tend to in entivise onsumers to hange ehaviour through 

fis al oli y  Treating greenhouse gas emissions as a negative externality and 
im osing a Pigouvian ar on tax is all the et ero oli y that is needed  
However  given that mainstream oliti ians want to a ear to  s ’
and avoid losing oliti al su ort due to higher taxes there should e greater 
trans aren y a out the ar on taxes and orres onding tax uts  so ar on 
taxes are fis ally neutral  
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Though the K government laims a te hnology neutral a roa h  its oli y 
is mostly designed to en ourage a swit h to ele tri  vehi les E s  des ite 
there eing a la k of a national harging infrastru ture  n entives to 

usinesses and onsumers to swit h to iofuels y redu ing the levy on 
Hydrotreated egeta le il H  fuels while in reasing the levy on 
traditional diesel would redu e the most harmful ollutants and im rove air 

uality a ross the K  Su h a re alan ing would stimulate rivate se tor 
investment in K H  refineries there y in reasing the K s energy se urity  
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Already hydrogen has a la e in the trans ort se tor with hydrogen uses in 
use  and hydrogen air raft and trains eing trialled  Meanwhile om ined 
gas hydrogen oilers are urrently eing installed to heat homes in the K  
As well as laying a role in heating and trans ort  hydrogen may rove a mu h 

etter storage solution than atteries  
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        T    
        O   

            
       

 
overnments of the last 0 years have ome nowhere near meeting the 

signifi ant nu lear ower re uirements of a fossil free national energy su ly  
due to the im ossi le ressures on state finan e  The answer is not to uild 
another giant rea tor at Si ewell  whi h may not e ready until the 2030s 

 the last hurrah of a dying age  Even if Si ewell C goes ahead  the K should 
en ourage the uilding of smaller SM s  
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There is eviden e is that some government de isions on environment oli ies 
in the ast had negative unintended onse uen es whi h made things worse 
rather than etter  Though making errors  and learning from them  is art of 
the market dis overy ro ess  governments and om anies need internal 
me hanisms to hange oli y ui kly on e the negative unintended 
onse uen es e ome a arent  While hanging ourse ui kly may e 

diffi ult in ra ti e  eing o en to new thinking and having safeguards in 
la e to allow for different a roa hes ould allow governments to hange 
oli y when needed  

 
 

    
 

Ea h of these ha ters suggests that if the K energy mix is to meet the goal of 
redu ing ar on  oli y must hange  rres e tive of the range of views revalent 
in the K a out the merits of the et ero oli y or the feasi ility of meeting it  
ea h of the authors highlights real and otential ro lems in the urrent strategy 

eing ursued  Ea h ro oses how to hange ourse  and that re uires a hange 
in the assum tions on whi h urrent oli ies rest  
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Net Zero is a powerful  
rallying cry for many voters. 
But for others green energy comes 
at a high cost to tax payers and business, hindering 
competitiveness in a tough global market.

In Powering Briain: the UK’s future  
energy mix, the six co-authors consider the  
implications of government energy policy for 
the wider economy and for different energy  
sectors and sources. To bring about a cleaner  
environment and a prospous economy, a change  
of focus is needed for energy policy, with more  
market and less intervention. That is also the  
best way to Net Zero
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