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7HATKINDOFLOWCARBONFUTUREDOWEWANT�
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4IM &OXON SUMMARISES NEW ACADEMIC
RESEARCHEXAMINING THEMAJORCHOICES FOR THE
5+ AS THE NATION TRIES TO DECARBONISE ITS
ELECTRICITYSYSTEM�

4HE ���� #LIMATE #HANGE !CT SET A GOAL OF
REDUCING THE 5+�S CARBON EMISSIONS BY ��� BY
���� �FROM ���� LEVELS	� BASED ON
RECOMMENDATIONSFROMAN INDEPENDENT#OMMITTEE
ON #LIMATE #HANGE� 4HE #OMMITTEE�S INITIAL
RECOMMENDATIONS� CORRESPONDING TO A ���
REDUCTIONBY����ANDA���REDUCTIONBY�����
HAVE BEEN ACCEPTED BY THE 5+ GOVERNMENT AS
LEGALLYBINDINGTARGETS�4HE LATEST#ARBON0LAN� FOR
REACHINGTHESETARGETSWASPUBLISHEDIN$ECEMBER
����� 4HIS SEES THE GOVERNMENT SETTING THE
FRAMEWORK FORACHIEVINGANAFFORDABLE� LOWCARBON
AND SECURE ENERGY SUPPLY� WITH BUSINESSES�
PARTICULARLYLARGEENERGYFIRMS�HAVINGAKEYROLEIN
PROVIDING INNOVATIONAND INVESTMENTTODELIVER@LOW
CARBON SOLUTIONS�� 4HE 0LAN FOCUSES ON
TECHNOLOGICAL SOLUTIONS� PRINCIPALLY @FRONTOFPIPE�
SOLUTIONS�SUCHASLOWCARBONELECTRICITYGENERATION
MAINLY THROUGH OFFSHORE WIND TURBINES AND NEW
NUCLEARPOWERSTATIONS�AND@ENDOFPIPE�SOLUTIONS�
SUCHASCAPTURINGANDSTORINGEMISSIONSFROMCOAL
AND GASFIRED POWER STATIONS�-EASURES TO REDUCE
ENERGY DEMAND� SUCH AS THE GOVERNMENTgS 'REEN
$EAL� FINANCIAL MECHANISM� WHICH IS DUE TO COME
INTOOPERATIONINAUTUMN�����RELYONHOUSEHOLDS
VOLUNTARILY INSTALLING MEASURES TO IMPROVE THEIR
ENERGY EFFICIENCY TO REDUCE THEIR ENERGY BILLS OVER
THELIFETIMEOFTHEMEASURES�(OWEVER�THEREISLITTLE
DISCUSSION IN THE 0LAN OF THE ROLE OF WIDER CIVIL
SOCIETYINBRINGINGABOUTALOWCARBONTRANSITION�OR
OFALTERNATIVEVISIONSOFALOWCARBONFUTURE�

)N WORK UNDERTAKEN BY THE AUTHOR IN COLLABORATION
WITH ENGINEERING AND SOCIAL SCIENCE COLLEAGUES AT
NINE 5+ UNIVERSITIES� WE HAVE BEEN EXPLORING
ALTERNATIVEPATHWAYSTOALOWCARBONELECTRICITYFUTURE
FOR THE 5+������ 4HIS WORK AIMS TO INVESTIGATE HOW

ADOPTING ALTERNATIVE IDEAS AND FRAMEWORKS
GOVERNINGENERGYSYSTEMSCOULDLEADTOQUITE

DIFFERENTOUTCOMESINTERMSOFELECTRICITY
DEMANDANDTHEMIXOFTECHNOLOGYUSEDTO

GENERATE IT BY ����� $RAWING ON INTERACTIONS
WITHSTAKEHOLDERSFROMTHE5+GOVERNMENT�ADVISORY
BODIES SUCHAS THE#OMMITTEEON#LIMATE#HANGE�
ENERGYCOMPANIESSUCHAS%�/NAND.ATIONAL'RID�
AND .'/S SUCH AS 77& AND THE #ENTRE FOR
!LTERNATIVE 4ECHNOLOGY� AND MODELLING OF ELECTRICITY
NETWORKS� WE DEVELOPED THREE @TRANSITION PATHWAYS�
FORTHE5+ELECTRICITYSYSTEMFROMNOWTO�����

)NOURINDUSTRYLEDANDSTATELEDPATHWAYS�ELECTRICITY
DEMAND CONTINUES TO INCREASE� AS THE IMPACT OF
VOLUNTARYORSTATELEDENERGYEFFICIENCYMEASURES IS
BALANCEDBYINCREASEDDEMANDFORELECTRICHOUSEHOLD
HEATING� SUCH AS AIRSOURCED HEAT PUMPS� AND
ELECTRICVEHICLES�INCLUDINGPLUGINHYBRIDANDBATTERY
ELECTRIC CARS�4HIS DEMAND ISMET BY HIGH LEVELS OF
NEWLARGESCALECENTRALISEDLOWCARBONGENERATION�IN
THEFORMOFONSHOREANDOFFSHOREWIND�NEWNUCLEAR
POWER STATIONS AND COAL AND GAS GENERATION WITH
CARBON CAPTURE AND STORAGE� WITH UNABATED GAS
POWER STATIONS ACTING AS BACKUP� 4HE MIX OF
GENERATION TO ���� IN THE INDUSTRYLED PATHWAY IS
SHOWNIN&IGURE��

#LEARLY�THEREARESIGNIFICANTRISKSASSOCIATEDWITHTHIS
PATHWAY� )N THE COMING YEARS� BOTH NUCLEAR POWER
ANDCARBONCAPTUREANDSTORAGE TECHNOLOGIESCOULD
BE RULED TECHNOLOGICALLY UNFEASIBLE OR PROHIBITIVELY
EXPENSIVE�ANDSOCIETYCOULDDECIDETHATNEWNUCLEAR
POWER STATIONS ARE UNACCEPTABLE FOR PROLIFERATION�
SAFETY ANDWASTE REASONS� ,ARGESCALE RENEWABLES�
SUCHASOFFSHOREWIND�AREALSOLIKELYTOBEEXPENSIVE�
AND THE COSTS OF INVESTING IN THEM WOULD LEAD TO
HIGHER HOUSEHOLD ENERGY BILLS� PUTTING PRESSURE ON
LOWINCOME HOUSEHOLDS LIVING IN POORLY INSULATED
HOMES�

)N OUR COMMUNITYLED PATHWAY� WIDER CIVIL SOCIETY
PLAYS A LEADING ROLE IN A LOW CARBON TRANSITION� AS
MORE PEOPLE BECOME INVOLVED IN GROUPS SUCH AS
4RANSITION 4OWNS AND TAKE A MORE ACTIVE ROLE IN
MANAGING THEIR ENERGY DEMAND AND PROVIDING LOCAL
ENERGY SOLUTIONS� #OMMUNITYLED ENERGY SERVICE
COMPANIES �%3#OS	 INCREASINGLY TAKE OVER ENERGY
PROVISION FROM LARGE ENERGY COMPANIES THAT FAIL TO
ADAPT� )N THISPATHWAY� OVERALL ELECTRICITYDEMAND IS
REDUCEDANDTHEREISMUCHMORELOCALGENERATION�IN
THE FORMOFONSHOREWIND�SOLARPHOTOVOLTAICS�SOLAR

WATER HEATING AND BIOMASSFUELLED COMBINED HEAT
AND POWER �#(0	 SYSTEMS� !S THESE TECHNOLOGIES
BECOME MORE WIDELY ADOPTED AND ACCEPTED� THEIR
COSTS COME DOWN� AND THE LARGESCALE� CAPITAL
INTENSIVE NUCLEAR POWER AND CARBON CAPTURE AND
STORAGE TECHNOLOGIES ARE GRADUALLY SEEN AS MORE
EXPENSIVEANDLESSDESIRABLE�4HEMIXOFGENERATION
TO���� IN THECOMMUNITYLEDPATHWAY ISSHOWN IN
&IGURE��

/FCOURSE�THEREAREALSOSIGNIFICANTRISKSASSOCIATED
WITH THIS PATHWAY� ,OCAL GENERATION TECHNOLOGIES
COULDTURNOUT TOBEMOREEXPENSIVEANDDIFFICULT TO
INSTALL� PARTICULARLY IN THE RETROFITTING OF EXISTING
HOUSESANDTHEBUILDINGOFDISTRICTHEATINGSCHEMES�
4HEEMPHASISONBIOMASSFUELLED#(0WOULDRESULT
INAHUGEDEMAND FOR LOCALLY SOURCEDENERGYCROPS
ANDTHEINFRASTRUCTUREFORDISTRIBUTINGTHEM�TOAVOID
RELIANCE ON IMPORTS OF UNSUSTAINABLY SOURCED
BIOFUELS�%FFORTSTOREDUCEFINALENERGYDEMANDCOULD
BE PARTIALLY OFFSET BY @REBOUND EFFECTS�� IN WHICH
HOUSEHOLDSCHOOSETOUSESOMEOFTHEIRCOSTSAVINGS
TO INCREASE OTHER ENERGYINTENSIVE ACTIVITIES�
-OREOVER�THISPATHWAYRELIESONSIGNIFICANTNUMBERS
OFPEOPLEBEINGWILLINGANDABLETOTAKEANACTIVEROLE
IN MANAGING THEIR ENERGY CONSUMPTION AND WHERE
THEIRENERGYSUPPLYCOMESFROM�

4HIS WORK HIGHLIGHTS THE CHALLENGES INVOLVED IN
REALISINGANYPATHWAYTOALOWCARBONENERGYSYSTEM
IN THE5+�BUT THEYARENOT INSURMOUNTABLE�#URRENT
5+ GOVERNMENT CARBON PLANS MAY BE RELYING TOO
MUCH ON MARKET SOLUTIONS� LARGE ENERGY FIRMS AND
VOLUNTARY INCENTIVES TO DELIVER THE WHOLESALE
TRANSFORMATION OF OUR ENERGY SYSTEMS NEEDED TO
MEET OUR CARBON TARGETS� !T THE VERY LEAST� THESE
CHANGES REQUIREWIDERPUBLIC CONSENTANDPROBABLY
MUCH HIGHER LEVELS OF PUBLIC INVOLVEMENT IN ENERGY
DEMAND AND SUPPLY ISSUES�7E HOPE THAT THIS AND
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%NERGYFROMTHEOCEAN�THE5+DIMENSION

OTHER WORK CAN CONTRIBUTE TO A MORE INFORMED AND
ENGAGEDPUBLICDEBATEABOUTWHATKINDOFLOWCARBON
FUTUREWEWANT�WHICHISSURELYNEEDED�
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!BU"AKR "AHAJ OUTLINES THE RECENT POSITIVE
PROGRESSINGENERATINGELECTRICITYFROMOFFSHORE
WIND�WAVEAND TIDALCURRENT RESOURCES IN THE
5+�(EALSOASSESSESTHEFUTURECHALLENGESINA
SECTORINWHICHTHE5+ISAGLOBALLEADER�A

/VERTHELAST��YEARS�RENEWABLEENERGYHASBECOME
ACRITICALPARTOFTHESUPPLYMIX�DRIVENBYOURDESIRETO
USESUSTAINABLERESOURCES�REDUCEPOLLUTIONEMANATING
FROMFOSSILFUELS�ANDCREATENEWINDUSTRIESANDJOBS�
!LTHOUGHSTILLDRIVENBYWHATARETERMEDASSUBSIDIES�
THERENEWABLEENERGYINDUSTRYISMATURING�WITHHUGE
INVESTMENTSBEINGPLOUGHEDINTOIT�'LOBALINVESTMENT
INTHESECTORIN����WASESTIMATEDAT����BILLION�A
���INCREASEON�����!LARGEPROPORTIONOFTHEFUNDS
HAVE TARGETED SOLAR AND WIND POWER� AND OVERALL
INVESTMENT IN THESE TWO SECTORS EXCEEDED THAT FOR
TRADITIONALFOSSILFUELS�4HISISNOWAMAJORINDUSTRYTHAT
IS LIKELY TO GROW FURTHER� DISPLACING AND AUGMENTING
TRADITIONALELECTRICITYGENERATIONFACILITIES�

/FFSHOREWINDPOWER
)NTHELASTFIVEYEARS�THEDEPLOYMENTOFOFFSHOREWIND
POWERHASRAPIDLYINCREASEDnPARTICULARLYINTHE5+

WHERE���GIGAWATTS �'7	OF INSTALLEDCAPACITYWAS
ACHIEVED IN EARLY ����� 'OING OFFSHORE� THE WIND
RESOURCEISMUCHLARGERTHANONSHOREnWITHHIGHER
WINDSPEEDSBEINGPRESENTFORLONGERPERIODS�)TALSO
AVOIDS THE AESTHETIC OBJECTIONS THAT SOME HAVE TO
ONSHORETURBINES�#URRENTLYTHE5+ISLEADINGTHEWAY
WITHAPOTENTIALOF��'7OFCAPACITYTOBEREALISED
BY ����� 4HESE ACHIEVEMENTS ARE EXTREMELY
IMPORTANT� ESPECIALLY IN RESPONDING TO GOVERNMENT
TARGETS FOR REDUCING CARBON EMISSIONS FROM ENERGY
GENERATION� WHILE DIVERSIFYING THE ENERGY MIX AND
CREATINGNEWINDUSTRIES�4HE5+�STARGETSANDSUPPORT
POLICIESHAVERESULTEDINMAJORINVESTMENTSBYLARGE
COMPANIES� SUCH AS 3IEMENS AND 3AMSUNG� IN
MANUFACTURING� INSTALLATION� INFRASTRUCTURE� AND JOB
CREATION n ESPECIALLY IN @2OUND �� WIND FARM
DEVELOPMENT�WHICHISPLANNEDTOTAKEPLACEUPUNTIL
������

4HE CHALLENGES OF AN EXPANSION IN OFFSHORE WIND
GENERATION ARE MULTIFACETED� ENCOMPASSING THE
TECHNICAL� ECONOMIC AND HUMAN RESOURCES NEEDED
TOSUPPORTTHEDEPLOYMENTANDMAINTENANCEREGIMES
FOR THESEWIND FARMS� )NITIALLY�WIND TURBINESWITHA

POWER RATING OF � -7 WERE INSTALLED IN THE EARLY
����S�BUTNOW�-7ISTHENORMWITH��AND��
-7 MACHINES UNDER SERIOUS DESIGN CONSIDERATION�
0ROTOTYPES OF THESE LATTER TURBINES ARE EXPECTED TO
COMEONSTREAMWITHINTHENEXTTHREEYEARS�&ROMA
TECHNICALVIEWPOINT�OPERATINGINTHESEACLEARLYHAS
ITS OWN CHALLENGES� INCLUDING THE DESIGN OF THE
FOUNDATIONS�ELECTRICALCABLINGANDOPERATIONWITHINA
CONSTRAINED WEATHER WINDOW� 'OING FAR FROM THE
SHOREANDUSINGLARGERMACHINESWILLNEEDNEWAND
INNOVATIVE THINKING IN TERMS OF MATERIALS�
COMPONENTS AND OTHER MEASURES TO ENHANCE
RELIABILITY AND EASE OF MAINTENANCE� "RINGING
POWER TO THE SHORE WILL REQUIRE NEW
INFRASTRUCTURE AT PORTS TO SUPPORT
MANUFACTURING� DEPLOYMENT AND
MAINTENANCE� ASWELL AS NEWCABLE TOPOGRAPHIES
BASEDONHIGHVOLTAGE$#ANDnMOREIMPORTANTLYn
GRIDOUTLETSGEAREDTOCOPEWITHTHEINTERMITTENCEOF
POWERGENERATIONSOURCES�

0OWERFROMWAVESANDTIDALCURRENTS
/THER OCEANBASED ENERGY RESOURCES ARE TIDAL
CURRENTSANDWAVES�4HE5+ISATPRESENTTHEWORLD
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