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Even in these tough times, moving to a low carbon economy is the right thing to do, for our
economy, our society and the planet. This plan sets out how Coalition Government policies put us
on track to meet our long term commitments. The Green Deal will help cut energy bills, the Green
Investment Bank will attract new investment, and our reforms to the electricity market will generate
jobs in new low carbon industries. Climate change requires global action; every country needs to play
its part. This Carbon Plan shows that the UK is prepared to govern in the long term interests of the

country and build a coalition for change.

David Cameron
Prime Minister

Nick Clegg

In June 2011, the Coalition Government enshrined in
law a new commitment to halve greenhouse gas
emissions, on 1990 levels, by the mid-2020s. This
Carbon Plan sets out how we will meet this goal in a
way that protects consumer bills and helps to attract
new investment in low carbon infrastructure,
industries and jobs.

By 2020, we will complete the ‘easy wins' that have
helped emissions to fall by a quarter since 1990. By
insulating all remaining cavity walls and lofts, while
continuing to roll out more efficient condensing
boilers, we will cut the amount consumers spend
on heating by around £2 billion a year. Having
fallen by a quarter in the last decade, average

new car emissions will fall by a further third in

the next, as internal combustion engines continue
to become more efficient. Emissions from power
stations, already down a quarter since 1990, will fall
a further 40%, with most existing coal-fired power
stations closing.

Over the next decade, we must also prepare for
the future. The 2020s will require a change of gear.
Technologies that are being demonstrated or
deployed on a small scale now will need to move
towards mass deployment. By 2030, up to around a
half of the heat used in our buildings may come
from low carbon technologies such as air- or
ground-source heat pumps. Electric or hydrogen
fuel cell cars will help to reduce vehicle emissions to
less than half today's levels. New low carbon power
stations —a mix of carbon capture and storage,
renewables and nuclear power — will be built. In the
2020s, we will run a technology race, with the

Deputy Prime Minister

least-cost technologies winning the largest market
share. Before then, our aim is to help a range of
technologies bring down their costs so they are
ready to compete when the starting gun is fired.

The transition to a low carbon economy will require
investment. But by insulating our homes better, and
driving more fuel efficient cars, we will use less
energy, offsetting the funding needed for low
carbon energy. By investing in more diverse
energy sources, we will be less vulnerable to fossil
fuel price spikes. And by investing in industries that
suit our geography and skills, such as offshore wind
and carbon capture and storage, we will gain a
long-term comparative advantage in industries with
a big future.

This plan shows that moving to a low carbon
economy is practical, achievable and desirable. It will
require investment in new ways of generating
energy, not a sacrifice in living standards. But turning
it into reality will require business, government and
the public pulling in the same direction. We face big
choices on infrastructure and investment. | hope
over the next year this plan can help us to forge a
new national consensus on our energy future.

Chris Huhne
Secretary of State for Energy and
Climate Change






I This plan sets out how the UK will achieve
decarbonisation within the framework of our
energy policy: to make the transition to a low
carbon economy while maintaining energy security,

In the next ten years, we will develop and deploy
the technologies that will be needed to halve
emissions in the 2020s. This will put the UK on a
path towards an 80% reduction by 2050.

and minimising costs to consumers, particularly

those in poorer households. 3. By moving to a more efficient, low carbon and

sustainable economy, the UK will become less
reliant on imported fossil fuels and less exposed
to higher and more volatile energy prices in

the future.

2. Emissions are down by a quarter since 1990.
Current policies put the UK on track to cut
emissions by over a third, on 1990 levels, by 2020.

The Climate Change Act established a legally binding target to reduce the UK's greenhouse gas
emissions by at least 80% below base year levels by 2050, to be achieved through action at home and
abroad.” To drive progress and set the UK on a pathway towards this target, the Act introduced a
system of carbon budgets which provide legally binding limits on the amount of emissions that may be
produced in successive five-year periods, beginning in 2008. The first three carbon budgets were set in
law in May 2009 and require emissions to be reduced by at least 34% below base year levels in 2020.

The fourth carbon budget, covering the period 202327, was set in law in June 2011 and requires
emissions to be reduced by 50% below 1990 levels.?

This report sets out the proposals and policies for meeting the first four carbon budgets.

First carbon budget | Second carbon Third carbon Fourth carbon

(2008-12) budget (2013-17) budget (2018-22) budget (2023-27)
Carbon budget
level (m|II.|on. tonnes 3018 2782 2,544 1950
carbon dioxide
equivalent (MtCO,e))
Percentage
reduction below 23% 29% 35% 50%

base year levels

This figure includes the effect of emissions trading. UK territorial emissions have fallen by 28% over the same period.
2 The base year is 1990 for carbon dioxide, nitrous oxide and methane, and 1995 for hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride.

3 To be reviewed in 2014 in light of EU Emissions Trading System cap.



4. Our past record shows that progress is
possible. Between 1990 and 2010 emissions from
power stations fell by almost a quarter, as the
‘dash for gas’ in the 1990s saw large numbers

of coal-fired power stations replaced. In the last
decade wind and other renewables have grown
to the point that they now provide nearly a tenth
of UK generating capacity. With nuclear power
generating 16% of total UK electricity, a quarter of
electricity generation is now low carbon.

5. In buildings, emissions have fallen by 18%,
despite the growth in population and housing.
Regulation has required the introduction of new,
more efficient condensing boilers, saving at least
£800 million this year on energy bills. Eleven million
homes, 60% of all homes with cavity walls, have
been fitted with cavity wall insulation. This will
reduce the amount the UK spends on heating in
2011 by £1.3 billion.

6. Intransport, emissions are roughly the same
as they were in 1990. Emissions rose before
2007 as the economy grew and transport
demand increased, but have since fallen due to
improvements in new car efficiency, an increased
uptake of biofuels and, to a lesser extent, the
recent economic downturn.

7. Since 1990 industrial output has grown at an
average of 1% a year while emissions have fallen by
46%. Industry has become more energy efficient
and the UK's industrial base has shifted towards
higher value, more knowledge-intensive sectors.

8. Agricultural emissions have fallen by almost

a third, due in part to more efficient farming
practices, while the diversion of waste from
landfill, as a result of the landfill tax, has cut waste
emissions by more than two thirds.

9. Government policies are already helping
consumers. Our analysis predicts that average
energy bills for domestic consumers will be 7.1%
lower in 2020 than they would have been without
policy interventions in place.

4

International Energy Agency (2009) Implementing Energy Efficiency Policies.

10. However, if we are to cut emissions by 80% by
2050, there will have to be major changes in how
we use and generate energy. Energy efficiency will
have to increase dramatically across all sectors.
The oil and gas used to drive cars, heat buildings
and power industry will, in large part, need to be
replaced by electricity, sustainable bioenergy, or
hydrogen. Electricity will need to be decarbonised
through renewable and nuclear power, and the
use of carbon capture and storage (CCS). The
electricity grid will be larger and smarter at
balancing demand and supply.

[l. But there are some major uncertainties.

How far can we reduce demand? Will sustainable
biomass be scarce or abundant? To what extent
will electrification occur across transport and
heating? Will wind, CCS or nuclear be the cheapest
method of generating large-scale low carbon
electricity! How far can aviation, shipping, industry
and agriculture be decarbonised?

I2. The sectoral plans in this document seek to
steer a course through this uncertainty.

I3. In the next decade, the UK will complete

the installation of proven and cost effective
technologies that are worth installing under all
future scenarios. All cavity walls and lofts in homes,
where practicable, are expected to be insulated
by 2020. The fuel efficiency of internal combustion
engine cars will improve dramatically, with CO,
emissions from new cars set to fall by around

a third. Many of our existing coal-fired power
stations will close, replaced primarily by gas and
renewables. More efficient buildings and cars will
cut fuel costs. More diverse sources of electricity
will improve energy security and reduce exposure
to fossil fuel imports and price spikes.

14. The UK is not alone in taking action on energy
efficiency. Japan has set a goal of improving its
energy consumption efficiency from 2003 levels

by at least 30% in 2030. The Swedish Government
has proposed an energy efficiency target to reduce
energy by 20% between 2008 and 2020/



I5. Over the next decade the UK will also prepare
for the future by demonstrating and deploying the
key technologies needed to decarbonise power,
buildings and road transport in the 2020s and
beyond. Rather than picking a single winner; this
plan sets out how the UK will develop a portfolio
of technologies for each sector. This has two
virtues. It will reduce the risk of depending on a
single technology. And it will generate competition
that will drive innovation and cost reduction.

|6. In electricity, the three parts to our portfolio
are renewable power, nuclear power, and coal- and
gas-fired power stations fitted with carbon capture
and storage. In transport, ultra-low emission
vehicles including fully electric, plug-in hybrid,

and fuel cell powered cars are being developed.

In buildings, the technologies will include air- or
ground-source heat pumps, and using heat from
power stations. Both of these are solutions proven
by their use in other countries.

I7. During the 2020s, each of these technologies —
low carbon electricity, low carbon cars and low
carbon heating — will move towards mass roll-out.
We estimate that between 40 and 70 gigawatts
(GW) of new low carbon power will need to be
deployed by the end of the decade. Emissions for
the average new car will need to fall to between
50 and 70 gCO,/km, compared with 144 gCO,/km
in 2010. Between 21% and 45% of heat supply to
our buildings will need to be low carbon by 2030.

|8. By developing options now, the UK will

not only reduce the costs of deploying these
technologies in the 2020s. It will also gain a long-
term competitive advantage in sectors that play to
our comparative strengths. These include offshore
wind, carbon capture and storage, and information
services to manage smart grids, heating controls
and transport.

19. To 2030 and beyond, emissions from the
hard-to-treat sectors — industry, aviation, shipping
and agriculture — will need to be tackled. This

will require a range of solutions to be tested by
at the latest, the 2020s, including: greater energy
efficiency; switching from oil and gas to bioenergy
or low carbon electricity; and carbon capture and
storage for industrial processes.

20. In 2009, 37% of UK emissions were produced
from heating and powering homes and buildings.
By 2050, all buildings will need to have an emissions
footprint close to zero. Buildings will need to
become better insulated, use more energy-
efficient products and obtain their heating from
low carbon sources.

21. Over the next decade, with trends in
installation rates maintained at today’s levels, all
cavity walls and lofts, where practical, will be
insulated. Alongside this, the Government will
support up to 1.5 million solid wall insulations
and other energy efficiency measures such as
double glazing.

22. The Green Deal, launching in 2012, will
remove the upfront costs to the consumer of
energy efficiency, with the cost being recouped
through savings on their energy bills. The Energy
Company Obligation will support this effort. It
will place a duty on energy companies both to
reduce emissions through undertaking solid wall
insulation and to tackle fuel poverty by installing
central heating systems, replacing boilers, and
subsidising cavity wall and loft insulation. In parallel,
Smart Meters will be deployed to every home
to support consumers in managing their energy
and expenditure intelligently. The Government
will introduce zero carbon homes standards

to cut the energy demand of new homes still
further, reducing emissions and fuel bills. Through
European energy standards and labelling we will
promote the sales of the most efficient electrical
appliances and products on the market.

23. During the 2020s, deployment of solid wall
insulation will increase and installation costs will
fall as the supply chain and the skills base become
established. Chart | shows different levels of
ambition for the uptake of solid wall insulation,
ranging from | million to 3.7 million additional
homes insulated by 2030.
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24. Energy efficiency is the immediate priority.
But in this decade we also need to support ways
of heating buildings without emitting carbon.
Through the Renewable Heat Incentive (RHI) and
Renewable Heat Premium Payment, over 130,000
low carbon heat installations are expected to be
carried out by 2020.> While we do not expect
mass-market deployment of these technologies in
this decade, there is an important opportunity to
build the market, particularly in off-gas grid homes
and in the commercial sector. At the same time
the Government will work with local authorities,
where appropriate, to lay the foundations for
district heating networks, particularly in urban
areas with more densely packed demand for heat.
This should enable the long-term delivery of heat
from low carbon sources.

> This only includes installations as a result of RHI Phase |.

25. During the 2020s, we need to begin the mass
deployment of low carbon heat. Technologies such
as heat pumps will begin to expand at scale into
residential areas, overcoming current barriers such
as cost and unfamiliarity, and working with the
supply chain to meet consumer demand. At the
same time, the heating networks that started

in urban areas during this decade will begin to
expand to meet demand in surrounding areas, and
to compete with low carbon heat technologies in
individual buildings, helping to keep costs down.

26. By 2027, based on the scenarios set out in this
plan, emissions from buildings should be between
24% and 39% lower than 2009 levels.



600

CBI CB2 CB3 CB4

500

400

Projected deployment

300

over the first four
carbon budget periods

| Range of additional
deployment during

200

the fourth carbon
budget period

P lllustrative range of
deployment in 2050

Total low carbon heat projection (TWh)

100

By 2030 delivering between
83 and 165 TWh of low
carbon heat, plus 10-38 TWh
from heating networks.

2008

Source: Department of Energy and Climate Change

27. Domestic transport emissions make up nearly
a quarter of UK emissions. By 2050, domestic
transport will need to substantially reduce

Its emissions.

28. Over the next decade, average emissions of
new cars are set to fall by around a third, primarily
through more efficient combustion engines.
Sustainable biofuels will also deliver substantial
emissions reductions. As deeper cuts are required,
vehicles will run on ultra-low emission technologies
such as electric batteries, hydrogen fuel cells and
plug-in hybrid technology. These vehicles could
also help to deliver wider environmental benefits,
including improved local air quality and reduced
traffic noise.

29. To ensure that these emissions savings are
delivered, the Government will continue to
work at European Union (EU) level to press for

20507

strong EU vehicle emissions standards for 2020
and beyond in order to deliver improvements
in conventional vehicle efficiency and give
certainty about future markets for ultra-low
emission vehicles.

30. To support the growth of the ultra-low
emission vehicle market, the Government is
providing around £300 million this Parliament for
consumer incentives, worth up to £5,000 per car,
and further support for the research, development
and demonstration of new technologies.

31. During the 2020s, we will move towards the
mass market roll-out of ultra-low emission vehicles,
although further improvements in the efficiency

of conventional vehicles and sustainable biofuels
are also anticipated to play a key role. Based on
current modelling the Government anticipates

that average new car emissions could need to

be 50-70 gCO,/km and new van emissions

75-105 gCO,/km by 2030.
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32. While cars and vans make up the largest
share of emissions, other sectors will need to
decarbonise over time.

33. To support people to make lower carbon
travel choices, such as walking, cycling or public
transport, the Government is providing a
£560 million Local Sustainable Transport Fund
over the lifetime of this Parliament.

34. Industry is leading the drive to reduce
emissions from freight. The Logistics Carbon
Reduction Scheme, for example, aims to reduce
emissions by 8% by 2015, through improved
efficiency and some modal shift to rail. For the
longer term, to make deeper reductions in
emissions, innovation will be needed in ultra-low
emissions technologies such as sustainable biofuels
and electric, hydrogen or hybrid technologies.

35. Emissions from aviation will be capped by being
part of the EU Emissions Trading System (EU ETYS)
from 2012, ensuring that any increases in aviation
emissions are offset by reductions elsewhere in the
EU economy, or internationally.

Cars (2030: 60 gCO7/km)
Vans (2030: 90 gCO7 /km)

Cars (2030: 70 gCO7/km)
Vans (2030: 105 gCO2/km)

36. By 2027, based on the scenarios set out in this
plan, emissions from transport should be between
I'7% and 28% lower than 2009 levels.

37. Industry makes up nearly a quarter of the
UK's total emissions. Over 80% of these emissions
originate from generating the heat that is needed
for industrial processes such as manufacturing
steel and ceramics, and the remainder from
chemical reactions involved in processes such as
cement production. By 2050, the Government
expects industry to have delivered its fair share of
emissions cuts, achieving reductions of up to 70%
from 2009 levels.

38. The Government will work with industry to
ensure that low carbon growth continues into the
future. Industry must make significant reductions

in the emissions intensity of production, while the
Government assists in maintaining the competitiveness
of strategically important sectors. Emissions reductions
will come from three sources: first, driving further
efficiencies in the use of energy and materials and the
design of industrial processes; second, replacing fossil
fuels with low carbon alternatives such as bioenergy



and electrification; and third, from carbon capture and
storage (CCS) to address combustion and process
emissions, for example in cement and steel.

39. Over the next decade, the main chances for
industry to decarbonise will come from taking up
the remaining opportunities for energy efficiency,
and beginning the move to low carbon fuels, such

as using sustainable biomass to generate heat

for industrial processes. Through the EU ETS

and domestic policies such as Climate Change
Agreements and the CRC Energy Efficiency Scheme
the Government is helping to ensure that these cost
effective energy efficiency measures are being taken
up. Innovation efforts during this period will also be
important, bringing down the cost of decarbonising
industrial processes and moving technology options
such as electrification and CCS closer to commercial
reality. CCS technology research projects are being
strongly backed by UK and international sources of
funding, with the aim of turning CCS into a viable
option for the coming decades.

40. During the 2020s, in addition to energy
efficiency measures, reductions will be driven by
switching to low carbon fuels. As with buildings,
the Government expects industry to take
advantage of the Renewable Heat Incentive,
replacing expensive fossil fuels with low carbon
heat alternatives and thereby accelerating the
decarbonisation of industry in the 2020s. CCS
technology is also expected to start to be
deployed during this decade.

4l1. Throughout this transition the Government
will work closely with industry to address the
principal risks, including the impact of anticipated
increases in energy costs, to ensure that UK
industry remains internationally competitive. The
Government announced a package of measures to
support sectors which are particularly exposed

to these risks.

42. By 2027, emissions from industry should be
between 20% and 24% lower than 2009 levels.

¢ REN2I (201 ) Renewables 201 |: Global Status Report.

43. The power sector accounts for 27% of UK
total emissions by source. By 2050, emissions from
the power sector need to be close to zero.

44. With the potential electrification of heating,
transport and industrial processes, average
electricity demand may rise by between 30% and
60%. We may need as much as double today's
electricity capacity to deal with peak demand.
Electricity is likely to be produced from three
main low carbon sources: renewable energy,
particularly onshore and offshore wind farms; a
new generation of nuclear power stations; and
gas and coal-fired power stations fitted with

CCS technology. Renewable energy accounted
for approximately half of the estimated 194 GW
of new electricity capacity added globally during
2010.¢ Fossil fuels without CCS will only be used
as back-up electricity capacity at times of very high
demand. The grid will need to be larger, stronger
and smarter to reflect the quantity, geography and
intermittency of power generation. We will also
need a more flexible electricity system to cope
with fluctuations in supply and demand.

45. While the overall direction is clear, major
uncertainties remain over both the most cost
effective mix of technologies and the pace of
transition. The Government is committed to
ensuring that the low carbon technologies with the
lowest costs will win the largest market share.

46. Over the next decade, we need to continue
reducing emissions from electricity generation
through increasing the use of gas instead of coal,
and more generation from renewable sources.
Alongside this, we will prepare for the rapid
decarbonisation required in the 2020s and 2030s
by supporting the demonstration and deployment
of the major low carbon technologies that we

will need on the way to 2050. The reforms to the
electricity market will be the most important step
in making this happen. The introduction of Feed-in
Tariffs with Contracts for Difference from 2014 will
provide stable financial incentives for investment in
all forms of low carbon generation.



47. In addition, the Government is:

helping industry to reduce the costs of offshore
wind by setting up an Offshore Wind Cost
Reduction Task Force with the aim of driving
down the cost of offshore wind to £100 per
megawatt hour (MWh) by 2020;

supporting the development of CCS technology
at scale in a commercial environment, to bring
down costs and risks, with £1 billion set aside to
support the programme;

supporting the demonstration of less mature
renewable technologies, and committing up to
£50 million over the next four years to support
innovation in marine and offshore technologies;

enabling mature low carbon technologies
such as nuclear to compete by addressing the
barriers to deployment such as an under-
developed UK supply chain; and

working with Ofgem and the industry to
deliver the investment required to ensure that
the electricity transmission and distribution
networks will be able to cope in the future.

48. Maintaining secure energy supplies remains

a core government priority. New gas-fired
generation will play a significant supporting role as
19 GW of existing generation capacity closes over
the next decade.

49. Over the 2020s, large-scale deployment of
low carbon generation will be needed, with, we
estimate, 40—/0 GW of new capacity required
by 2030. This will drive a huge reduction in
emissions from electricity supply. In the 2020s,
the Government wants to see nuclear, renewables
and CCS competing to deliver energy at the
lowest possible cost. As we do not know how
costs will change over time, we are not setting
targets for each technology or a decarbonisation
target at this point.
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50. The scenarios modelled in this plan show that
by 2030 new nuclear could contribute 10—15 GW,
with up to 20 GW achievable if build rates are
higher; fossil fuel generation with CCS could
contribute as much as 10 GW; and renewable
electricity could deliver anywhere between 35 and
50 GW — depending on assumptions about costs
and build rates.

51. By the end of the fourth budget period, our
analysis suggests that emissions from electricity
generation could be between /5% and 84% lower
than 2009 levels.

52. As set out above, the majority of emissions
reductions will come from action in buildings,
transport, industry and electricity generation.
However, efforts elsewhere will continue to
contribute — in the next decade, during the fourth
carbon budget period, and ultimately to meeting
the 2050 target.

53. In 2009, agriculture, forestry and land
management together accounted for around 9%
of UK emissions. The Government is encouraging
practical actions which lead to efficiencies such as
improved crop nutrient management and better
breeding and feeding practices, which save both
money and emissions. The Government is also
working to improve its evidence base to better
understand what this sector can feasibly deliver

in the future. The Government will undertake a
review of progress towards reducing greenhouse
gas emissions from agriculture in 2012 which will
assess the impact of existing measures and highlight
further policy options. Next spring an independent
panel will provide advice on the future direction of
forestry and woodland policy in England.

54. In 2009, emissions from waste management
represented a little over 3% of the UK total.
The Government is committed to working
towards a zero waste economy, and by 2050

it is estimated that emissions of methane from

landfill (responsible for around 90% of the sector's
emissions) will be substantially below current
levels. The Government is working to improve our
scientific understanding of these emissions so that
they can be managed better. Our strategy over
the next decade was set out in the Action Plan
which accompanied the Review of Waste Policy in
England, and includes increases to the landfill tax.
By the end of 2013 the Government will develop
a comprehensive Waste Prevention Programme,
and work with businesses and other organisations
on a range of measures to drive waste reduction
and re-use.

55. Part 3 of this report outlines some illustrative
scenarios to demonstrate different ways in which
the fourth carbon budget could be met through
different combinations of the various ambitions in
the different sectors. As the Government develops
its policy framework further it will look to meet
the fourth budget in the most cost effective and
sustainable way and keep costs under review,
developing clear impact assessments and consulting
publicly on policies before it implements them.

A full list of the Government's energy and climate
change commitments for this Parliament is set out
at Annex C.

56. We will also continue to work on the
international stage to ensure that this is a genuinely
collaborative global effort. Other countries

are already taking actions to decarbonise their
economies and we will continue to push for
ambitious action both in the EU and globally.

At the EU level, the UK is pushing for the EU to
show more ambition by moving to a tighter 2020
emissions target, which in turn will drive a more
stringent EU ETS cap. We will review our progress
in 2014. If at that point our domestic commitments
place us on a different emissions trajectory than
the ETS trajectory agreed by the EU, we will, as
appropriate, revise up our budget to align it with
the actual EU trajectory.’

7 Before seeking Parliamentary approval to amend the level of the fourth carbon budget, the Government will take into account the advice of the
Committee on Climate Change, and any representations made by the other national authorities.



57. To make this transition, industry, the
Government and the public need to be pulling in
the same direction.

58. For industry, the global low carbon market

is projected to reach £4 trillion by 2015 as
economies around the world invest in low carbon
technology. The innovation challenge for industry
is in business models as well as technologies, with
electric vehicles, renewable electricity and solid
wall insulation requiring upfront investment, but
delivering large savings in operating costs.

59. Industry must lead, but the Government

can facilitate. This plan provides more clarity

on the scale of the UK market opportunity and
the pace of transition. In the next decade, the
state will support innovation to ensure that key
technologies can get off the ground. Rather than
pick a winning technology, the Government will
create markets that enable competing low carbon
technologies to win the largest market share

as the pace of change accelerates in the 2020s.
New business models require new institutional
frameworks that underpin long-term investment.
That is the purpose behind both the Green Deal

and Electricity Market Reform. As we make the
transition, the state will need to solve co-ordination
problems and ensure that the system as a whole
coheres — for example, to understand when
infrastructure decisions are required relating to
the electricity grid, the gas network and charging
points for electric cars.

60. The plans for new electricity infrastructure
and changes in the way in which we travel and
heat our homes will require public support. While
public opinion is in favour of tackling climate
change, there is little agreement over how to go
about it. This plan shows that the UK can move
to a sustainable low carbon economy without
sacrificing living standards, but by investing in new
cars, power stations and buildings. However, it will
require the public to accept new infrastructure
and changes to the way in which we heat homes,
and to be prepared to invest in energy efficiency
that will save money over time. As part of this
Carbon Plan, the Government is launching a

new 2050 Calculator; to enable a more informed
debate about UK energy choices and develop

a national consensus on how we move to a low
carbon economy. The Government will also use
this plan to build more consensus globally on how
moving to a low carbon transition is a practical and
achievable goal.



[.I' The UK, in common with other countries,
faces two great risks over the coming decades:

First, if we are not able to constrain global
greenhouse gas emissions, the world faces the
prospect of dangerous climate change, which
will have unprecedented impacts on global
security and prosperity.

Second, the UK faces challenges to its energy
security as our current generation of power
stations closes and we must ensure supplies
of energy which are resilient to volatile fossil
fuel prices.

.2 Climate change is one of the greatest threats
facing the world today. There is an overwhelming
scientific consensus that climate change is
happening, and that it is primarily the result of
human activity. There is now almost 40% more
carbon dioxide in the atmosphere than there
was before the industrial revolution, the highest
level seen in at least the last 800,000 years. As

a consequence, global average temperatures
continue to rise. 2000-09 was the warmest
decade on record, and 2010 matched 2005 and
1998 as the equal warmest year®

8
http://royalsociety.org/climate-change-summary-of-science/

’ Climate Analysis Indicators Tool. Available at: hitp://cait.wri.org/

|.3 The UK accounts for less than 1.5% of global
greenhouse gas emissions,” so we have a clear
national interest in ensuring that the world tackles
climate change together. Climate change is a
global problem, and it requires a global solution.
Therefore the UK's international approach
focuses on:

encouraging the European Union to
demonstrate leadership on climate change;

influencing global political and economic
conditions to secure action from other
countries to limit greenhouse gas emissions;

helping developing countries to build the climate
resilience of their economies and move towards
low carbon growth in the future; and

working for a comprehensive global climate
change agreement.

|4 At the same time as mitigating climate change,
the Government is committed to ensuring that the
UK is resilient to the effects of a changing climate.
The Climate Change Risk Assessment to be
published next year will provide an assessment of
climate change risks and opportunities for the UK.
The assessment will underpin the development

of a National Adaptation Programme establishing
priorities for UK adaptation policy over the next
five years.

For further information on climate science see: Royal Society (2010) Climate Change: A summary of the science. Available at:


http://royalsociety.org/climate-change-summary-of-science/
http://cait.wri.org/
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.5 We face three challenges to our energy

security. First, by 2020, the UK could be importing

nearly 50% of its oil and 55% or more of its gas.
At a time of rising global demand, and continued
geopolitical instability, the risk of high and
volatile energy prices, and physical disruptions
will remain. Second, we will lose a fifth of our
electricity generating capacity due to the closure
of coal and nuclear plants over the coming

decade. Third, in the long term, while dependence
on imported energy is expected to fall, we will face

a new challenge in balancing more intermittent
supply of energy from renewables with more
variable electricity demand from electric cars,

or electric heating. Our system will need to be
resilient to mid-winter peaks in heating demand
due to cold weather, and troughs in supply due to
low wind speeds.

.6 To meet our energy security needs, gas and
oil will continue to play a valuable role as we
make the transition to a low carbon economy.
Gas will be needed over the coming decades
both for heating and for electricity generation.
Even in 2050, gas will contribute to electricity
supply in the form of power stations fitted with
carbon capture and storage (CCS) technology or
as back-up to intermittent renewable generation.
Our energy strategy seeks to underpin secure
and diverse energy supplies, both domestically
and internationally. This involves encouraging
investment in oil and gas production; promoting
reliable supply through more efficient markets
and strengthened bilateral trading relations;

and enhancing price stability through improved
transparency and dialogue.

|.7 The Government is determined that we
should address the twin challenges of tackling

climate change and maintaining our energy security

in a way that minimises costs and maximises
benefits to our economy.

[.8 To achieve this, we will follow a clear set of
principles:

We should always aim for the most cost
effective means to achieve our aims. This
necessitates using less energy across the
economy. And it requires using the most
cost effective technologies to drive further
efficiencies and meet remaining demand.

A diverse portfolio of technologies,
competing against each other for market
share, can drive innovation and cost
reduction. While our principle is to choose the
most cost effective mix of technologies in any
sector; the reality is that we do not yet know
how these technologies will develop, how their
costs will change, or what other technologies
may yet emerge. In transport this could mean
electric, plug-in hybrid or hydrogen cars, or
the use of biofuels. In heating this could mean
building-level technologies such as air- and
ground-source heat pumps or network-level
options such as district heating. For that reason,
the Government aims to encourage a portfolio
of technologies and create competitive market
conditions in which the most cost effective
succeed over time.

Clear long-term signals about the regulatory
framework can support cost reduction.
There is a role for the Government in providing
clear, unambiguous signals to the market and

a stable long-term regulatory framework to
create the conditions for the investment that is
fundamental to economic growth and the move
to a low carbon economy.

The Government should help to tackle
market failures and unblock barriers to
investment to encourage growth in newer
technologies. VWhile competition between
technologies and businesses is the best way to
ensure that we find the most cost effective mix,
there is a role for the Government in identifying
where it can constructively enable the market,
particularly where technology deployment relies
on the creation of new infrastructure.

Costs must be distributed fairly. The
Government will continue to focus on the
distributional impacts of the low carbon
transition. We are supporting consumers by



providing subsidised insulation, delivered by
energy companies, to the most vulnerable
households, as well as bill rebates to more
than 600,000 vulnerable pensioners. The
Government also recognises the challenges
confronting energy-intensive industries,
including the difficulties some face in remaining
internationally competitive while driving down
domestic emissions. We are taking active
steps to support these industries through the
transition, recognising the future role these
sectors will play in delivering economic growth.

1.9 Reducing emissions will have wider impacts.
Creating a low carbon and resource efficient
economy means making major structural changes
to the way in which we work and live, including
how we source, manage and use our energy.
The Government is committed to identifying a
sustainable route for making that transition by
balancing greenhouse gas benefits, cost, energy
security and impacts on the natural environment.
By adopting these principles, we seek to maximise
the potential economic benefits to the UK from
making the transition to a low carbon economy,
as well as to minimise adverse impacts for the
environment and public.® Doing this in the most
cost effective way will help to enable us to:

use our resources more efficiently. Managing
energy and resource demand reduces costs
to businesses and consumers, releasing
spending power that can increase growth and
productivity elsewhere. Lower demand for
energy reduces risks to the security of our
energy supplies;

reduce our exposure to fossil fuel price
volatility. According to the Office for Budget
Responsibility, a temporary 20% increase in
the oil price (adjusted to remove inflation)
would lead to a loss of potential output in the
UK of over 0.3% in the following year;" and

create long-term comparative advantages.
Being an early mover in technologies such
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as renewables and CCS could give the UK a
long-term comparative advantage in growing
global markets for these technologies.

[.10 These principles will underpin our vision

for a long-term transition to a low carbon
economy. By 2050 we will have transformed

our buildings, transport and industry, the way in
which we generate electricity and our agriculture
and forestry.

l.Il' Low carbon buildings: Heating and powering
buildings produced 38% of the UK's emissions

in 2009. Those emissions are a result of burning
fossil fuels to heat buildings, and generating the
electricity that powers our lighting and appliances.
Buildings will need to be much better insulated and
make use of Smart Meters and heating controls,
and more efficient lighting and appliances, to
reduce their demand for energy. At the same
time, we will move away from the use of fossil
fuels for heating and hot water and towards low
carbon alternatives such as heat pumps or heating
networks. By 2050, emissions from heating and
powering our buildings will be virtually zero.

[.I12 Low carbon transport: Transport is a major
contributor to the UK's energy demand and
greenhouse gas emissions, creating 24% of the

UK total in 2009. Most of those emissions come
from the oil-based fuels we rely upon for road
transport. A step-change is needed to move away
from fossil fuels and towards ultra-low carbon
alternatives such as battery electric or fuel cell
vehicles. New technologies will have implications
for energy security, with increased demands likely
to be placed on the grid by ultra-low emission
vehicles (such as electric cars), as well as presenting
new opportunities for vehicles to help balance
variations in demand for electricity over time and
reducing our exposure to volatile oil prices.

In summer 2012 the Government will launch a research programme on sustainable pathways to 2050 which will consider the cumulative

impacts of and interactions between different low carbon technologies. See Annex B for further details on the wider environmental

impacts of reducing emissions and meeting carbon budgets.

OBR (2010) Assessment of the Effect of Oil Price Fluctuations on the Public Finances. Available at:

http://budgetresponsibility.independent.gov.uk/wordpress/docs/assessment_oilprice_publicfinances.pdf


http://budgetresponsibility.independent.gov.uk/wordpress/docs/assessment_oilprice_publicfinances.pdf
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[.I3 Low carbon industry: Industry currently
accounts for nearly one quarter of UK emissions,
generated by burning fossil fuels for heat and by
the chemical reactions involved in some industrial
processes. Production of goods — from paper to
steel — will need to become more energy efficient
and switch over to low carbon fuel sources.

.14 Low carbon power generation: The

power sector currently accounts for 27% of UK
emissions. As heating, transport and industry
become increasingly electrified, the amount of
electricity we need to generate is very likely to
increase from today, and it will need to be almost
entirely carbon-free. By 2050, the three sources
of UK electricity are likely to be renewables (in
particular onshore and offshore wind farms); coal,
biomass or gas-fired power stations fitted with
CCS technology; and nuclear power.” The grid
will need to be larger, stronger and smarter to
reflect the quantity, geography and intermittency
of power generation. We will also need to ensure
the security of the fossil fuel resources required to
make the low carbon transition.

.15 Low greenhouse gas agriculture and
forestry: Emissions from agriculture, land use and
forestry — mostly in the form of nitrous oxide and
methane — made up around 9% of total emissions
in 2009, but will account for an increasingly large
share of overall UK greenhouse gas emissions as
other sectors decarbonise over the next three
decades. In order to meet our 2050 target, the
agricultural sector will need to contribute to
reducing emissions by adopting more efficient
practices. We will also ensure the development of
a sustainable and expanding forestry sector.

.16 While our vision for 2050 is clear, there are
huge uncertainties when looking 40 years ahead
as to exactly how that vision will be achieved. Our
approach has been to try to explore a range of
plausible scenarios for what the UK might look
like in 2050 and to seek to draw lessons from

the similarities and differences between those
scenarios. In line with our principle of seeking the
most cost effective technology mix, our starting
point for this has been to take the outputs of the
‘core’ run of the cost-optimising model, MARKAL,
which was produced as part of the Department of
Energy and Climate Change's analysis to support
the setting of the fourth carbon budget.”

[.I7° On the supply side, the core MARKAL run
produces a balanced generation mix, with 33 gigawatts
(GW) of nuclear, 45 GW of renewables and 28
GW of fossil fuel with CCS power capacity by
2050. On the demand side, the model run drives
a sharp reduction in per capita energy demand;

in this run, everybody in the UK would use half as
much energy in 2050 as they do today, due to the
adoption of more energy efficient technologies,
with heat pumps, district heating, battery electric
and fuel cell vehicles.

[.18 This is only a starting point. Attempting to
pick a single pathway to 2050 by relying on a single
model is neither possible nor a helpful guide in the
face of great uncertainty. But it does give insight
into the most cost effective way to achieve the
low carbon transition, illustrating the technologies
likely to contribute to reducing emissions, and the
most cost effective timing for their deployment.

It shows that achieving a cost-optimal transition
overall often necessitates deploying technologies
in the medium term that may not yet be statically
cost effective against the carbon price.”

" The UK Government works in partnership with the Devolved Administrations in Northern Ireland, Scotland and Wales to deliver the
targets set by the Climate Change Act 2008. While the administrations have a shared goal of reducing the impacts of climate change,
policies on how to achieve this vary across the administrations — the Scottish Government, for example, is opposed to the development
of new nuclear power stations in Scotland. It believes that renewables, fossil fuels with CCS and energy efficiency represent the best long-
term solution to Scotland’s energy security. This document focuses largely on UK Government policy on climate change, with Devolved
Administration views set out in "‘Working with the EU and Devolved Administrations’ on page 99.

" HMG (201 1) Fourth Carbon Budget Level: Impact Assessment (final). MARKAL is discussed further at Annex A.

"* The cost effectiveness of measures is affected by the scale and timing of their deployment. Static cost effectiveness does not account for
changes to a measure’s cost effectiveness due to variations in the scale and timing of its deployment.



[.19 Alongside this core MARKAL run the
Government has developed three further 'futures’
that attempt to stress test the results of the core
run by recognising that there will be changes that
we cannot predict in the development, cost and
public acceptability of different technologies in
every sector of the economy.

Higher
renewables;
more energy
efficiency
9
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%0 %, % technology: 11 ¥~ ns
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re
MARK AL

Higher nuclear;
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efficiency

.20 Future ‘Higher renewables, more energy
efficiency’ assumes a major reduction in the cost
of renewable generation alongside innovations that
facilitate a large expansion in electricity storage
capacity. This helps to manage the challenges

of those renewables that are intermittent. It is
consistent with a world where high fossil fuel prices
or global political commitment to tackling climate
change drives major investment and innovation

in renewables.

|.2] As a consequence, the power generation mix
includes deployment of wind, solar, marine and
other renewable technologies, as well as back-up
gas generation. This future also assumes a major
reduction in per capita energy demand driven by
people embracing low carbon behaviour changes
and smart new technologies such as heating
controls, and recognising the financial benefits of
taking up energy efficiency opportunities. We
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electrify the majority of our demand for heat,
industry and transport using ground- and air-

source heat pumps in buildings and electrified
industrial processes, and we travel in ultra-low
emissions vehicles.

.22 Future ‘Higher CCS, more bioenergy’
assumes the successful deployment of CCS
technology at commercial scale and its use in
power generation and industry, supported by
significant natural gas imports, driven by changes
such as a reduction in fossil fuel prices as a result of
large-scale exploitation of shale gas reserves. It also
assumes low and plentiful sustainable bioenergy
resources (see box 2).

[.23 In this future, significant amounts of

relatively low cost, sustainable biomass result in
CCS also being used with biomass (BE-CCS) to
generate negative emissions.” Negative emissions
production is a game-changer in that it could offset
the continued burning of fossil fuels elsewhere

in the energy system. In this scenario, BE-CCS
creates around 50 million tonnes carbon dioxide
equivalent (MtCO,e) of negative emissions —
equivalent to almost 10% of today's total — which
creates 'headroom’ for some fossil fuel use.

As a result, this pathway has less electrification

of heat and transport, with more heat demand
met through network-level heating systems such
as district heating or combined heat and power.

In transport, more demand is met through
sustainable biofuels use in cars and buses, while
strong effort is made to improve the efficiency of
UK land management. No unabated gas generation
is needed to balance the system in this future.

.24 Future ‘Higher nuclear, less energy
efficiency’ is a future that is more cautious about
innovation in newer technologies. CCS does

not become commercially viable. Innovation in
offshore wind and solar does not produce major
cost reductions. Lack of innovation in solid wall
insulation results in low public acceptability of
energy efficiency measures.

* In the 2050 modelling, biomass fuel sources are typically assumed to be ‘zero carbon’ because the CO, released with their combustion
is equal to the amount sequestered through the process of growing the biomass. Capture of this CO, through use of CCS technology
(BE-CCS) removes it from the system altogether by pumping it underground — thereby creating ‘negative emissions..
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Sustainable bioenergy is a versatile source of low carbon energy which will play a key role in meeting
carbon budgets and the 2050 target. It has applications in each sector — including for the generation of
electricity and heat, and as a replacement for more emissions-intensive transport fuels. In 2010 the UK
used 73.6 terawatt hours (TWh) of bioenergy.

The UK Renewable Energy Roadmap stated that bioenergy could deliver around half of the total
generation needed to meet our 2020 renewable targets. To achieve this level of deployment we
will need to make the most of domestic supplies such as residues and wastes, increased use of
under-managed woodlands and energy crop production on marginal land while also using globally
traded feedstocks.

A key condition for the use of bioenergy is its ability to generate genuine emissions reductions. Clear
sustainability standards — which account for greenhouse gas emissions throughout the lifecycle and
also consider wider environmental impacts — are critical. Current estimates suggest that global and UK
biomass demand is likely to increase towards 2050. However, sustainability concerns may constrain the
availability of particular feedstocks.

The Government's forthcoming Bioenergy Strategy will set out the role that sustainable bioenergy can
play in cutting greenhouse gas emissions and meeting our energy needs. It will provide the strategic
direction on the future role of sustainable bioenergy against which future policies in this area can be

assessed and developed.

.25 As aresult, nuclear is by far the largest
source of electricity in 2050. Natural gas plays a
role in matching peaks in demand. Compared with
the core MARKAL run, there is less insulation of
existing homes and less use of smart technologies
and appliances in homes to reduce energy use.
Individuals travel more than they do today and
continue to make the most of their journeys

using cars. We succeed in electrifying most of our
demand for heat and transport, with remaining
demand met through a mix of other technologies,
such as district heating.

|.26 These three futures, alongside the core
MARKAL run, can help us to understand the
choices we face as we make the transition to a
low carbon economy by 2050. By looking at the
commonalities and differences between them,

we can try to understand which technologies and
efforts now may be 'safe bets' in the face of future
uncertainty, and to identify the points in time
between now and 2050 when choices between
technologies will need to be made if we are to keep
different possible futures open. The Government's

approach in this document, and in planning for the
first four carbon budgets, is to ensure that we are
supporting the safe bets; that we are acting to keep
open different possibilities where we do not yet
know what the cost effective and appropriate path
may be; and that we identify and plan for decision
points where possible paths diverge.

.27 The three futures suggest parameters around
the key uncertainties in the transition: the degree
of energy efficiency that may be achieved across
the economy; the lowest cost technology mix for
decarbonising remaining energy demand (especially
heating and transport demand); and the lowest cost
technology mix for decarbonising electricity supply.

1.28 All three futures are published in the 2050
Calculator web tool at http://2050-calculator-tool.
decc.gov.uk and further detail on their specific
choices and implications can be found at Annex A.
These futures indicate a range of deployment for
key technologies in 2050, acknowledging that a
number of factors — notably cost — will ultimately
determine the level of deployment within this range.


http://2050-calculator-tool.decc.gov.uk
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.29 The 2050 futures set out a helpful framework

for developing the Government's strategy to

achieve carbon budgets on the way to 2050. In

each sector, we need to ensure that our strategy
for meeting the first four carbon budgets puts

us on a path to deliver this range of ambition in

(All figures
in 2050)

Energy
saving per
capita,
2007-50

Electricity
demand

increase,
2007-50

Buildings

Transport
Industry
Electricity

generation

Agriculture
and land use

Measure

Solid wall insulation
installed

Cavity wall insulation
installed

House-level heating
Network-level heating

Ultra-low emission cars
and vans (% of fleet)

Greenhouse gas capture
via CCS

Nuclear
CCS
Renewables'”

Bioenergy use

Core
MARKAL

50%

38%

n/a'®

n/a'®

92%

8%

75%

69%

33 GW

28 GW

45 GW

~350 TWh

Renewables;
more energy
efficiency

54%

39%

7.7 million

8.8 million

100%

48%

16 GW
13 GW
106 GW

~180 TWh

CCS; more
bioenergy

43%

29%

5.6 million

6.9 million

50%
50%

65%

48%

20 GW
40 GW
36 GW

~470 TWh

2050. Part 2 of this document sets out how we
will do this in each sector. Part 3 provides a range
of scenarios for ways in which we could meet the
fourth carbon budget, all of which would put us on
track to deliver these 2050 futures.

Nuclear;
less energy
efficiency

31%

60%

5.6 million

6.9 million

90%
10%

80%

0%

75 GW
2 GW
22 GW

~460 TWh

' MARKAL does not provide figures for numbers of specific insulation measures deployed. The 2050 futures figures are taken directly from the 2050
Calculator, and should be taken as illustrative rather than precise targets for deployment.

"7 Note that the 2050 futures do not assume that existing renewables generation is repowered at the end of its lifetime. The 2050 Calculator assumes that
wind turbines have a lifetime of 20 years.
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Part 2. Our strategy to achieve

carbon budgets

Achieving carbon budgets

2.1 Assetoutin Part |, the Government'’s
approach to avoiding the risk of dangerous climate
change has at its heart the Climate Change Act
2008. The Act requires that five-yearly ‘carbon
budgets’ be set three budget periods ahead, so
that it is always clear what the UK's emissions
pathway will be for the next |5 years.

Achieving carbon budgets one to
three

2.2 The first three carbon budgets, for the years
2008-12, 2013—17 and 201822, were set in May
2009. Table 2 overleaf shows the level of the first
three carbon budgets.

Our current policy framework

2.3 The 2050 futures give us a clear vision of the
longer-term changes we will need to see in each
sector of the economy. The Government already
has a comprehensive package of policies in place to
deliver the emissions reductions necessary to meet
the first three carbon budgets and to provide
incentives for the development and take-up of the
portfolio of technologies necessary to put us on

track to 2050. Domestic policies such as the Green
Deal, the Renewable Heat Incentive and roll-out
of Smart Meters, along with EU-wide policies such
as the EU Emissions Trading System (EU ETS) and
regulations on new car and van CO, emissions
standards, are forecast to drive down emissions in
the UK over this decade and provide a platform
for further, deeper, cuts in emissions during the
2020s and beyond. More information on these
policies can be found later in this report.

Emissions projections for carbon
budgets one to three

24 The Government’s emissions projections'®
provide forecasts for UK emissions over the short
and medium term. These take into account the
estimated energy and emissions savings from our
current policy framework, and reflect estimates of
the key economic factors that drive energy use and
emissions, such as economic growth and fossil fuel
prices (see box 3 on page 23). These projections
are an essential tool for projecting progress

and assessing risks to meeting carbon budgets.
The table overleaf shows the latest emissions
projections (central scenario) for the first three
carbon budgets.

' DECC (201 1) Updated Energy and Emissions Projections 201 |. See: www.decc.gov.uk/en/content/cms/about/ec_social_res/analytic_projsien_emis_projs/

en_emis_projs.aspx


http://www.decc.gov.uk/en/content/cms/about/ec_social_res/analytic_projs/en_emis_projs/en_emis_projs.aspx
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Table 2: October 2011 emissions projections (million tonnes of carbon dioxide equivalent (MtCO,e))

First carbon budget Second carbon budget Third carbon budget
(2008-12) (2013-17) (2018-22)
Legislated interim budgets' 3018 2,782 2,544
Percentage reduction from 1990 23% 29% 35%
baseline?®
Net UK carbon account 2922 2,650 2,457
Projected performance against —96 —132 —87
first three carbon budgets
(negative implies emissions under
budget)
Uncertainty range in projected —73to —124 —/3to —172 —19to —142
over-achievement (high to low
emissions projection)

2.5 As can be seen, with current planned policies,
the latest projections suggest that the UK is on
track to meet its first three carbon budgets and
that we expect to reduce emissions to below their
levels by 96, 132 and 87 million tonnes carbon
dioxide equivalent (MtCO_e) respectively, based
on central forecasts.

2.6 This forecast over-achievement suggests

that the UK is in a strong position to deliver on
more ambitious carbon budgets out to 2020. We
continue to lobby strongly in Europe for a move to
a more ambitious 2020 target and, if successful, we
will amend our second and third carbon budgets
accordingly, following effort share negotiations
with other Member States, to ensure that they are
consistent with new EU obligations.

Achieving the fourth carbon
budget

2.7 On 30 June 2011, the level of the fourth
carbon budget for the years 202327 was set

in law, committing the UK to reduce emissions

to 50% below 1990 levels. The Low Carbon
Transition Plan, published in July 2009, set out

the strategy for meeting the first three carbon
budgets.?' This Carbon Plan updates and
supersedes the 2009 report and presents the
Government's strategy for meeting all four carbon
budgets, with a particular focus on the fourth
carbon budget.

2.8 The level of the fourth carbon budget

(1,950 MtCO,e) assumes a split between emissions
that will fall in the traded sector (690 MtCO,e)

and emissions that will fall in the non-traded sector
(1,260 MtCO,e). In the traded sector, emissions are
capped by the EU ETS — see box 4 on page 24 for
more information.

2.9 Whether or not we manage to reduce
emissions by the amount required to meet carbon
budgets will depend on the level of the UK's share
of the EU ETS cap. We know that the current

EU ETS cap is not sufficiently tight to deliver the

" The ‘interim’ carbon budgets are set on the basis of the current EU target to reduce emissions by 20% from 1990 levels by 2020.

*® These percentages have changed since 2009 when quoted in the Low Carbon Transition Plan (HM Government (2009) The UK Low Carbon Transition Plan:
National strategy for climate and energy, www.decc.gov.uk/publications/basket.aspx?FilePath=VWhite+Papers%2fUK+Low+Carbon+
Transition+Plan+WP09%2f | _20090724153238_e_%40%40_lowcarbontransitionplan.pdf&filetype=4) owing to an update in the greenhouse gas inventory
which revised total 1990 baseline UK greenhouse gas emissions from 777.4 MtCO.e to 783.1 MtCO,e. This number is the denominator in this calculation,
hence while the budget levels (in MtCO,e) have not changed, the 1990 baseline and percentage reductions have.

*' HM Government (2009) The UK Low Carbon Transition Plan: National strategy for climate and energy.



http://www.decc.gov.uk/publications/basket.aspx?FilePath=White+Papers%2fUK+Low+Carbon+Transition+Plan+WP09%2f1_20090724153238_e_%40%40_lowcarbontransitionplan.pdf&filetype=4
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Box 3: The Government’s emissions projections

Emissions projections are inherently uncertain and the outturn could be higher or lower than the
projections. This is due to uncertainty over future temperatures, fossil fuel prices, carbon prices,
economic growth, demographic trends and the impact of our policies. There is also modelling
uncertainty surrounding the ability to forecast economic relationships, for example the relationship
between economic growth and emissions, uncertainty which is likely to increase over time as the
structure of the UK economy and economic relationships evolve. As an example, while on central
projections we expect the over-achievement in the third carbon budget to be 87 MtCO,e over

the five-year period, the over-achievement might be as much as 142 MtCO,e (under low emissions
projections) or as little as 19 MtCO.e (under high emissions projections). In the case of the traded
sector; the uncertainty increases significantly beyond 2020 due to the fact that we do not have
renewables targets beyond 2020: removing a key input such as this naturally increases the range of
uncertainty. Not yet knowing the level of the future EU ETS cap similarly adds to uncertainty beyond
2020. The Government's approach is to focus on the central projections when setting carbon budgets,
which require a single value to compare with emissions in 1990, and to carefully monitor the outturn.

necessary emissions reductions to meet the fourth
carbon budget. The UK is pushing for the EU

to show more ambition by moving to a tighter
2020 emissions target, which in turn will drive a
more stringent EU ETS cap. We will review our
progress in 2014. If at that point our domestic
commitments place us on a different emissions
trajectory than the ETS trajectory agreed by the
EU, we will, as appropriate, revise up our budget
to align it with the actual EU trajectory. Before
seeking parliamentary approval to amend the level
of the fourth carbon budget, the Government will
take into account the advice of the Committee on
Climate Change (CCC), and any representations
made by the other national authorities.

Emissions projections for the fourth
carbon budget

2.10 On central projections based on our current
policy framework, UK territorial emissions are
forecast to be around 2,207 MtCO e over the
fourth carbon budget (or 4414 MtCO,e a year).
This assumes that emissions savings from the legacy
of current policies will continue, even where those
policies do not currently extend beyond 2020.

This is particularly the case for efficiency standards,
such as the new car CO, target, where even
without the 2020 car CO, target being extended

and tightened, it is assumed that — as more new
cars are sold beyond 2020, replacing older, less
efficient vehicles in the fleet — emissions from
transport will continue to fall.

2.11' The projections therefore show that our
current suite of policies on its own is not likely to
be sufficient to deliver the fourth carbon budget.
On central projections, there is an expected
shortfall in emissions of around 181 MtCO.e in
the non-traded sector over the five-year period

(or 36.2 MtCO.e a year).”

How to achieve the fourth carbon budget

2.12 The CCC was set up under the Climate
Change Act to advise the Government on

carbon budgets. Its fourth carbon budget report,
published in December 2010, gave a clear
illustration of the kind of actions that the UK
Government and Devolved Administrations would
need to take to deliver the necessary emissions
reductions. All sectors of the economy will need
to play their part by the time of the fourth carbon
budget but the CCC's advice focuses on the need
for greater energy efficiency, particularly from
energy use in buildings; for greater electrification of
both heat and transport; and for decarbonisation
of the power sector.

? Section B2 of Annex B contains further discussion of emissions projections for the fourth carbon budget period.

? See: www.theccc.orguk/reports/fourth-carbon-budget


http://www.theccc.org.uk/reports/fourth-carbon-budget
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Box 4: The EU Emissions Trading System

The EU Emissions Trading System (EU ETS) is an EU-wide carbon cap and trade system which started
in 2005, covering electricity generation and the main energy-intensive industries, including refineries
and offshore, iron and steel, cement and lime, paper, glass and ceramics. It sets a declining limit on
emissions and allows participants to trade the right to emit with each other, enabling emissions cuts

to be made where they are cheapest.

Power and industries covered by the EU ETS together make up around 40% of UK emissions, and are
collectively known as the traded sector. The level of emissions in the traded sector is governed by the
UK's share of the declining level of the EU ETS cap. While the current ETS cap trajectory enables us
to achieve the first three carbon budgets, the fourth carbon budget was set assuming that the ETS
cap will be tightened further in the future. Continuing the current trajectory of the cap into the 2020s
would not be sufficient to deliver the deep emissions reductions needed in the UK power and heavy
industry sectors during the fourth carbon budget.

The scarcity of allowances in the ETS creates a carbon price. While the current carbon price set
by the EU ETS is important to incentivising low carbon generation, it is not enough on its own — it

described further in paragraph 2.156.

has not been stable, certain or high enough to encourage sufficient investment in the UK. The
Government therefore plans to introduce a Carbon Price Floor to support the carbon price,

2.13 The non-traded sector covers all sectors that
fall outside of the EU ETS, including the buildings,
transport and agricultural sectors. In the non-
traded sector, there are three areas that have the
potential to contribute significantly to emissions
reductions over the fourth carbon budget period,
in line with our vision for 2050. They are:

* ensuring that our homes are better insulated to
improve their energy efficiency;

* replacing inefficient heating systems with more
efficient, sustainable ones; and

* ensuring a step-change in our move towards
ultra-low carbon vehicles, such as electric
vehicles.

2.14 The traded sector covers all sectors that fall
within the EU ETS, including power generation
and most of the industry sector. The main area
to contribute towards meeting the fourth carbon
budget will be the installation of low carbon
electricity generation.

2.15 The sections that follow illustrate the
Government's plans in each of these areas.
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Box 5: The Government’s response to the Committee on Climate Change’s Renewable Energy
Review

In May 2010, the Department of Energy and Climate Change asked the Committee on Climate
Change (CCC) to undertake a review of the potential for renewable energy deployment for 2020 and
beyond, including whether there is scope to increase the current target, taking into account technical
potential, costs and practical delivery.

The CCC approached the work in two phases. Phase | provided interim conclusions in September
2010, which agreed that the UK 2020 target was appropriate, and should not be increased. Phase 2,
published in May 2011, provided recommendations on the post-2020 ambition for renewables in the
UK, and the possible pathways to maximise their contribution to the 2050 carbon reduction target.

The Government thanks the Committee for its work and advice. We welcome its recognition that
15% renewables by 2020 is both an appropriate and achievable scale of ambition.

We are committed to achievement of the 2020 renewables target and agree with the CCC that our
focus should now be on delivering that ambition, while working with industry to drive down costs.
The UK Renewable Energy Roadmap, published in July 2011, sets out a programme of actions that
Governments across the UK are taking to set us on the path to achieving the target.”*

We acknowledge that renewables have the potential to provide 30—-45% of energy by 2030 and
possibly higher levels in the longer term and that, before making any future commitments, we need
to resolve current uncertainties and reduce costs. We have considered and responded to the CCC's
advice on the post-2020 potential for renewables in the electricity, buildings, industry and transport
sections of this report.

™ See: www.decc gov.uk/en/content/cms/meeting_energy/renewable_ener/re_roadmap/re_roadmap.aspx


http://www.decc.gov.uk/en/content/cms/meeting_energy/renewable_ener/re_roadmap/re_roadmap.aspx
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Box 6: Emissions data in the Carbon Plan

This report explains the progress the UK has already made in reducing greenhouse gas emissions
since 1990. The sections which follow describe the Government's strategy to reduce emissions over
the fourth carbon budget in each area of the economy. We have disaggregated historic and projected
emissions along different lines to the National Communication (NC) sector classification® and the
Standard Industrial Classification (SIC),% in order to clarify which areas make the most substantial
contribution to emissions.

For the purpose of presenting historic emissions, we have allocated emissions from electricity
generation to the end user of that electricity. This has been done in all sections except electricity
generation where the emissions reported are by source. This breakdown is particularly important for
some areas, such as buildings, where emissions from electricity generation make up the majority of
the total. In most areas, the package of policies discussed targets both emissions relating to electricity
use in that area, as well as emissions from other sources.

For all other figures (save historic emissions), emissions have been allocated by source, i.e. the
emissions directly produced by that sector.?’

The chart below shows a comparison of source and end user emissions.

Chart 5: Emissions by source and end user for each section in this report

Emissions by source (2009, MtCO,e) Emissions by end user (2009, MtCO,e)

Power stations Power stations

Industry
Buildings
Transport

Agriculture and land use Agriculture and land use

Waste Waste
Exports Exports
0 50 10 150 200 250 0 0 1001502000 250
B Emissions from electricity generation Il Emissions from sources other than electricity generation

Source: DECC National Statistics
Note: The ‘exports’ category relates to emissions within the UK from producing fuels (e.g. from a refinery or coal mine) which are subsequently
exported for use outside the UK.

” These are consistent with the UK Greenhouse Gas Inventory. Available at: www.decc.gov.uk/en/content/cms/statistics/climate_change/gg_emissions/
uk_emissions/2009_final/2009_final.aspx

% The SIC is consistent with the Digest of UK Energy Statistics (DUKES). It is also consistent with the breakdown of the Updated Energy and Emissions
Projections (UEP).

*” The historic emissions data quoted have been created on the basis of the NC sectors; the emissions projections data have been created on the basis of the
UEP sectors.


http://www.decc.gov.uk/en/content/cms/statistics/climate_change/gg_emissions/uk_emissions/2009_final/2009_final.aspx




BUILDINGS

Where we are now

2.16 In 2009, our domestic buildings were
responsible for 25% of the UK’s emissions and

just over 40% of its final energy use. Over three
quarters of the energy we use in our homes is for
space and hot water heating, most of which comes
from gas-fired boilers. Lighting and appliances
account for a smaller percentage of domestic
energy demand, and emissions here are expected
to reduce as the electricity grid is decarbonised.

2.17 The energy we use for heating and powering
our non-domestic buildings is responsible for
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around 12% of the UK's emissions, three quarters
of which comes from private businesses, with

the remainder from public buildings. In addition,
energy use for cooling is more significant in the
commercial sector than for residential buildings.

2.18 Since 1990, emissions from buildings have
fallen by around 9.2 MtCO_e, or 9%.7

2.19 Over this period, government policies,
including Warm Front, the Energy Efficiency
Commitment and the Carbon Emissions
Reduction Target have dramatically accelerated

Chart 6: Proportion of UK emissions from the buildings sector in 2009 (by end use and by source)”

UK GHG emissions in 2009,
by end user

= |ndustry 23%
= Buildings 38%
= Transport 24%

= Agriculture and
land use 9%

38% = Waste 3%
= Exports 3%

Emissions from buildings 2009 by end use

UK GHG emissions in 2009,
by source

= Electricity generation 27%
= Industry 23%

= Buildings 17%

m Transport 22%

= Agriculture and
land use 9%

= Waste 3%

Emissions from buildings 2009 by source

Source: UK greenhouse gas statistics

= Domestic —
space heating

= Domestic —
hot water

= Domestic —
cooking

= Domestic — lighting,
appliances and other

= Non-domestic —
space heating

= Non-domestic —
hot water

= Non-domestic —
cooking

= Non-domestic —
lighting, appliances
and other

*® This section covers all heat and power in relation to domestic, commercial, private and public buildings (but not industrial process heat or power).
The sectoral breakdowns in this report are for illustrative purposes only. Annex B presents emissions and savings data using the standard Updated Energy

and Emissions Projections/National Communication basis.

* The emissions estimates in this section refer to greenhouse gas emissions from combustion of fuels (primarily gas, oil and coal) and have been presented both
by end use and by source. This breakdown is particularly important where emissions from electricity generation make up a significant amount of the total.
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the deployment of cavity wall and loft insulation.
In 2010 alone, over 400,000 existing homes
received cavity wall insulation and over a million
lofts were insulated, leading to warmer homes
and savings on energy bills (see chart 7). And, as a
result of the 10.8 million cavity walls insulated so
far, the UK will save over £1 billion this year on its
national heating bill.

2.20 In addition, new buildings standards mean
that a house built today demands only a fraction of
the energy for space heating required by a house
built before 1990. Improvements in this area have
also been supported by new condensing boiler
standards. Since legislation was introduced in 2005
mandating the installation of condensing boilers® in
all but special applications, installation rates have
increased to over 1.5 million a year (see chart 8),

which in turn has saved 4.1 MtCO,e alone.

This has led to savings for many householders
(@pproximately £95 off their energy bills this year)
and at least £800 million for the UK as a whole.”'

Where we will be in 2050

2.21 By 2050 the emissions footprint of our
buildings will need to be almost zero. We can
achieve this through a mix of two main changes:

* Reducing demand for energy in buildings
By increasing the thermal efficie