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Delivering a Low-Carbon Electricity System (CUP, 2008)

Part I: System 

Fundamentals

Part II: System network 

& end-use efficiency

Part III: Investment, 

price and innovation

Part IV: Scenarios, 

options and costs
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Outline

ÅContext of UK Energy Policy

ÅNuclear

ÅCCS

ÅRenewables

ÅDemand Reduction

ÅWhat constitutes a sensible set of policies

ÅProspects

ÅConclusions
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What is UK energy policy?

ÅSecure

ÅAffordable

ÅLow Carbon

ÅEnergy
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Macro context

ÅTotal energy expenditure in 2008:

Å£ 121bn of which: 

Å£ 17.7bn Gas; 

Å£ 30.7bn Elec; 

Å£ 71.6bn petroleum (£57.1bn road transport)

ÅEnergy Taxes in 2008: £24.8bn on oils + VAT 

receipts + CC Levy (say £30bn in total)
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Macro Context
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Breakdown of Household Bill

Typical amount: £445 Source: Ofgem, Aug 2009
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Household electricity prices

Source: Ofgem, Aug 2009.
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EUA price 25 October 2004-27 September 2009
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UKPX monthly average RPD day-ahead prices
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Evolution of UK Gas prices (pence / therm)

SAP p/therm (weighted average price of ALL trades for the relevant gas day on the OCM platform) (Source: http://www.apxgroup.com, OCM)
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Sources of UK electricity generation

Source: DUKES, 2009



www.eprg.group.cam.ac.uk

Plant Capacity

Source: DUKES, 2009
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2008 Memo Numbers

Å177mt CO2 emissions from power stations

Å623mt CO2e, UK economy

Å393g CO2 per KWh, gas power stations

Å910g CO2 per KWh, coal power stations

Å0.6 Euro cent per KWh at 15 Euro / EUA for gas
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2008 Memo Numbers

Å1 therm of gas = 14.6 KWh electricity (at 50%)

Å25p per gas therm = 1.7 pence / KWh

Å385 TWh, total electricity production

Å400 TWh, total electricity demand

Å5.5% share of renewable generation

Å2.7p/KWh for CCGT at 25p per gas therm

Å(1 TW = 10^3 GW = 10^6 MW = 10^9 KW)
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European Energy Policy Context

Å20-20-20 Targets for 2020:

Å20% reduction in CO2e (hard target)

Å20% renewable energy (indicative target)

Å20% reduction in energy intensity     (aspirational target)

ÅCompletion of Electricity and Gas markets (3rd Energy 
Package)

ÅEnergy Security Directive, Energy Services Directive 
etcé

ÅReality of patchy implementation
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UK Decarbonisation targets

ÅUK in 2008 GHGs: -20% relative to 1990

ÅKyoto Target: -12.5% by 2020

Å2008 Climate Change Act

ï80% reduction by 2050

ïClimate Change Committee

ïFive Year Carbon budgeting

ïFirst report: complete decarbonisation of 

electricity by 2030
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UK Renewables Targets

ÅUK committed (in draft) to 15% target for 

renewables contribution to total final energy 

consumption in 2020.

ÅCurrently support regime only envisages 

15.4% renewables in electricity by 2015-16.

Å2010 target of 10% for electricity from 

renewables.
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Implications for UK Electricity in 2020

Source: CCC (2008, p.203)

30% RES 22.5% RES
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Power station emission trends

Source: DUKES, 2009, Annex.
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Three economic principles

ÅCarbon externality needs to be priced

ÅSubsidies where exists learning effect

ÅNet and gross cost effects significant
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Nuclear?
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Nuclear: Pros

ÅDelivers large blocks of decarbonisation

ÅOnly historically proven (France and Sweden, 

though UK gas experience does get close)

ÅBuild and forget
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Nuclear: Cons

ÅPublic / protestor anxiety

ÅNuclear proliferation issue

ÅHigh upfront cost (£3bn+ per plant)

ÅLiabilities large (UK: £80bn; £2.8bn p.a.)

ÅCosts vary significantly on:

ïUpfront cost

ïBuild time

ïDiscount rate

ïOperation efficiency
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Nuclear cost sensitivities

Source: World Nuclear Association (2005, p.20)
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Carbon Capture and Storage?
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CCS: Pros

ÅDelivers substantial decarbonisation

ÅOil, gas and coal going to be substantially used

ÅA bridging technology

ÅApplicable in US, China and India
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CCS: Cons

ÅEnergy inefficient (10-40% energy penalty)

ÅCapture inefficiency (only 80-90%)

ÅUntried at scale

ÅPublic acceptability issues

ÅCost substantial (adds 1.5p / KWh +)

ÅDoes not address energy security issues

ÅOnly a stop-gap
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Renewables?



www.eprg.group.cam.ac.uk

Renewables: Pros

ÅClean, green and sustainable

ÅHigh potential in the UK

ÅStrategic deployment leads to learning

ÅSome technologies now well developed
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Potential for Renewables in UK

Technology Category 

 

Technology Detail Annual Potential 

Wind power Onshore 50 TWh 

 Offshore 100 TWh 

Bioenergy 

 

Biomass 41 TWh 

Geothermal Ground source heat 

pumps 

8 TWh 

Hydro Large scale 5 TWh 

 Small scale 10 TWh 

PV Retro fitted and 

Building integrated 

>1 TWh 

Marine Wave energy 33 TWh 

 Tidal barrage 50 TWh 

 Tidal stream 18 TWh 

 

Total 

  

~316 TWh 
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Renewables: Cons

ÅIssues of scalability

ÅIntermittency and blackout risks

ÅCosts of some technologies prohibitive

ÅGrid enforcement and backup expensive

ÅCosts of support high and rising
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Costs of different renewables

ÅOnshore wind: 4.7 - 8.9 p / KWh

ÅOffshore wind: 6.1- 9 p / KWh

ÅTidal Stream: 9 -18 p / KWh

ÅSevern Barrage: 10.4 - 31.7p / KWh

ÅWave: 12 - 44 p / KWh

ÅDomestic PV 65p / KWh

Å Sources: Jamasb et al., 2008, BWEA, DECC, Solar Century
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Demand Reduction


