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•

The “Green Deal”

• UK Energy Research Centre and new research

Now: RCUK Energy Strategy Fellowship
• Task 1: In Year 1, produce a roadmap of
research, skills and training needs across the
entire energy landscape to meet the UK 2050
targets.
• Task 2: In the following four years, focus on
the research programme The Effectiveness
of Energy Innovation Systems

Then: UK Energy Research Centre
§ Carry out research into future sustainable energy systems.
We take an interdisciplinary, whole systems approach
§ Inform UK energy policy development and research strategy,
working with policy-makers, business and other
stakeholders
§ Act as a hub for UK energy research, to improve the
cohesion and networking of the overall UK energy research
effort
§ Provide a gateway between the UK and the international
energy research community.

And also…
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UK Climate Change Act
Climate Change Act 2008
• Sets a legally binding target for
emissions in 2050
• Creates a greenhouse gas
budgeting system, capping
emissions over 5-year periods
starting 2008
• Creates an independent
Committee on Climate Change
• Initiates a programme for looking
at adaptation
• Became law on 26th November
2008

Department of Energy and
Climate Change established in
2008

Issues debated in Parliament
• The ambition of the 2050 target
(60% v 80%)
• The length of the budget periods
• The inclusion or otherwise of
aviation and shipping
• The powers and make-up of the
Committee
The Climate Change Bill passed in
the House of Commons by 463
votes to 4.
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The role of the Climate Change Committee
Tasks:
• Recommended the long-term
target for UK emissions in 2050
• Recommends budget levels for
consecutive five-year periods
(2008-12, 2013-17, 2018-22,
2023-27)
• Recommends treatment of nonCO2 GHGs and international
aviation and shipping.
• Recommends limits on emissions
credit purchasing
• On-going monitoring of progress
• Responds to ad-hoc requests for
advice

Taking into account:
• scientific knowledge
• technology
• economic circumstances and
competitiveness
• fiscal circumstances
• social circumstances
• energy policy
• Differences between England, Wales,
Scotland and Northern Ireland
• circumstances at European and
international level
• the estimated amount of reportable
emissions from international aviation
and international

UK Climate Policy Framework: the process in summary
Parliament

Government

Committee

•

Independent Committee on Climate Change recommends carbon
budgets

•

Government proposes budgets to Parliament

•

Parliament decides on budgets

•

Government establishes policies and measures to achieve budgets

•

Committee on Climate Change monitors Government’s progress in
meeting budgets and reports annually to Parliament
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Source: IPCC

Setting a long-term target: climate goals
Scientific evidence guides discussion on what level of climate change is
dangerous, but a decision is ultimately a difficult value judgment
Damage assessment
• 2°C above pre-industrial by
2100 will exacerbate current
impacts and trigger regional
problems
• Beyond 4°C many systems
will not be able to adapt
Emissions assessment
• Emissions trends and
uncertainty in climate
projections make it very
difficult to rule out a 2°C
increase with 100%
confidence

Decision rule
• Central estimates
of temperature
increase by 2100
must be close to
2°C above preindustrial levels
• Keep probability of
a 4°C increase very
low (e.g. 1%)

Risk-based climate modelling
Global emissions

Global temperatures

MAGICC climate
model, sampling
uncertainties in:
• climate
sensitivity
• carbon cycle
feedback
strength
• ocean mixing
rate

• Different multi-gas paths
defined by peaking year
and CO2 decrease rate

• Model gives the range of
likely increases above
pre-industrial levels
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The UK long-term target
Peaking in 2016 and reducing emissions by
3-4% annually implies a 50-60% global
reduction by 2050

Source: UK
Committee on
Climate Change

Burden share
• Various methodologies exist (contract and
converge, intensity convergence, triptych
etc.)
• But a fair deal will tend towards equal
emissions per person in the long term:
– 20-24 GtCO2e global total in 2050
– Implies 2.1-2.6 tCO2e per capita

All Kyoto gases

This gives a UK
reduction of at least
80% in 2050, relative
to 1990 levels

Aviation and
shipping included

Setting carbon budgets: the logic
The path to 2050
• 2020 ambition needed to
make path to 2050
technically feasible
• Early action needed as
contribution to global
emission containment

PROPOSED
BUDGETS

European Union
strategies

2008-12
2013-17
2018-22

• 30% reduction in GHG by
2020 versus 1990 if
global deal at
Copenhagen
• 20% unilateral cut

Bottom up sector by sector
analysis

Source: UK Committee on
Climate Change

• Technical feasibility
• Costs of achieving
reductions
• Policies in place or needed
to drive emissions
reductions

The scale of the UK challenge for 2050
695 Mt CO2e
International
aviation
& shipping

42
98

UK non-CO2 GHGs
Other CO2
Industry (heat &
industrial processes)

108

77% cut
(= 80% vs. 1990)

103
Residential &
Commercial heat
134
159 Mt CO2e
Domestic transport
184

Electricity
Generation

2006 emissions

Source: UK Committee on Climate Change

2050 objective

Legislated and intended carbon budgets
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Operating within the EU: the goals
The 20-20-20 Plan (2007) – for 2020
• 20% reduction in greenhouse gas emissions
compared to 1990 (30% in the event of global deal)
• 20% of energy consumption to come from
renewables
• 20% reduction in primary energy demand compared
to projected levels

Operating within the EU: the means
• The EU Emissions Trading Scheme (ETS)
• Renewable Energy Directive: 20% of all delivered
energy by 2020 (15% for the UK)
• Emissions performance standards for cars and light
duty vehicles (95 g/km average by 2020)
• Draft Energy Efficiency Directive
• Large body of energy market directives and
regulations

EU ETS: Actual emissions below the current cap
→ low carbon prices

Source: UK Committee on Climate Change

Progress in reducing vehicle emissions

Source: UK Committee on Climate Change

Proposed EU Energy Efficiency Directive (EED)

Source: European Commission

Example: Tailored energy services and
information for consumers

Source: European Commission

EU energy market regulation
• Affordability, sustainability and security are key
• Gradual progress towards market liberalisation over 20
years – strongly supported by the UK
•

Competition in wholesale and retail energy markets

•

Member States must have independent energy regulators who
increasingly collaborate

•

Increasing gas and electricity interconnection between Member
States + Regional Initiatives process – France/UK/Ireland an
example

•

Security of supply/emergency response with respect to oil and
gas (oil stocks, “N-1” infrastructure failure for gas)

• General prohibitions on “State Aids”
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EMR: What’s the problem?
•

Low carbon electricity generation tends to be high capital cost/low
running cost (fossil plant with CCS excepted)

•

Investment in such plant is exposed to additional market risk in a
volatile “energy only” market

•

Gas plant has a natural hedge because gas prices drive electricity
prices and hence has lower risk

•

The cost of capital is higher for low carbon generation

• The purpose of Electricity Market Reform is to reduce market risk for
low carbon generation by offering stable prices
• This also helps to contain the cost to consumers of low carbon
electricity supply

The elements of Electricity Market Reform

• Carbon Price Floor (Treasury led)
• Feed-in Tariff with Contracts for
Difference (CfDs)
• Capacity Mechanism
• Emissions Performance Standard

Carbon price floor illustration
£70/ tCO2 in 2030

Operation of the Feed-in Tariff (FiT) with
Contracts for Difference (CfD)

Source: UK Department of Energy and Climate Change

FiTs with CfDs and different types of generation
Previous slide is stylised. Different implications for different types
of generation:
•

Nuclear could end up paying back as much money as it
receives – two-way CfD.

•

The reference price for renewables would be set through the
day-ahead price, not the annual price. Addresses
predictability of renewables output.

•

The reference price for CCS could be indexed to fossil fuel
prices.

Capacity Mechanism – an insurance policy for reliability
To ensure that there are incentives to provide capacity which may need
to operate at a low load factor with large values of intermittent
renewables capacity on the system (low wind/high demand conditions)
•

Capacity needed to ensure security of supply contracted through a
competitive central auction several years ahead

•

Providers would enter into capacity agreements, committing to
provide electricity when needed or face penalties

•

Existing and new providers of capacity could participate

•

In the delivery year, providers will be paid for their capacity, and the
costs shared between electricity suppliers

Emissions Performance Standard
Regarded as unnecessary by many (including the speaker!):

•

An annual limit of CO2 equivalent to 450g/kWh – slightly higher
than unabated natural gas

•

Not to be applied retrospectively

•

Applies to unconsented plant and plant being upgraded or life
extended

•

Exemptions for plant in the CCS Demonstration Programme

•

Biomass: zero rated, in line with EU ETS

•

Power to make exceptions to maintain energy security

Four stages of EMR

Source: UK Department of Energy and Climate Change

The Green Deal and ECO (Energy company obligation)
• The Green Deal financial mechanism eliminates the
need to pay upfront for energy efficiency measures
and instead provides reassurances that the cost of
the measures should be covered by savings on the
electricity bill (the “Golden Rule”)
• The new Energy Company Obligation will integrate
with the Green Deal, allowing supplier subsidy and
Green Deal Finance to come together into one
seamless offer to the consumer (“difficult” energy
efficiency measures, lower income customers)

The Green Deal from the customer’s perspective
•

Green Deal providers: the counter-signatories to the Green Deal plan
responsible for providing finance, obtaining the necessary consents and
arranging energy efficiency works

•

collection of the charge through the electricity bill, covered by
regulations

•

clear processes to follow when a property changes hands, to ensure
people know about the Green Deal before they move in

•

Safeguards
• an impartial advice line and website
• an objective assessment from an authorised assessor
• existing legislation governs mis-selling, unfair trading practices and consumer credit
agreements
• authorised installers meeting high standards
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UKERC Research Themes
§ Energy systems
§ Energy and environment
§ Energy demand
§ Energy supply
§ Technology and policy assessment

Technology and Policy Assessment (TPA)
“analysing existing research to develop accessible, credible
and authoritative reports for policymakers, stakeholders and
wider public”
Robert Gross, Imperial College and Steve Sorrell, University of
Sussex

Past projects
§

Global Oil Depletion

§

The Costs and Impacts of
Intermittency

§

Investment in Electricity
Generation

§

The Rebound Effect

§

Transport Carbon Emissions

UKERC Integration: Flagship Projects
§

Two projects under way each with a Steering Group and strong
governance structure

§

UK energy in a global context (led by Paul Ekins)
§ Edited book + "summary for policymakers"
§ Thematically structured, environment, economic/regulatory, scientific/
technical etc
§ Selective support from integration/synthesis funds

§

Energy strategy under uncertainty (led by Rob Gross)
§ Special issue of journal + synthesis report
§ Framework for risk/uncertainty + workstreams for each major "zone" of
uncertainty
§ Stakeholder Advisory Group given substantial interest and encouragement
§ Substantial support from integration/synthesis funds

RCUK Strategy Fellowship Research Programme
Objectives:
•

To map out systems of energy innovation for a range of
countries and technologies

•

To attempt to measure the effectiveness of these
different arrangements by identifying suitable indicators
and collecting and analysing corresponding data

•

To compare different approaches with a view to learning
lessons for successful energy research and innovation
policy.
……closely linked to the roadmap development

Thank you!
j.skea@ic.ac.uk
http://www3.imperial.ac.uk/icept/ourresearchactivities/rcukenergyprogramme
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