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Foreword by the Secretary of State for
Energy and Climate Change

This is the UK’s Sixth National Communication and the First
Biennial Report under the United Nations Framework Convention
on Climate Change.

Earlier this year, the IPCC'’s Fifth Assessment Report confirmed
that scientists are more certain than ever of humankind’s
dangerous interference with the climate. But working together to
keep global temperature rise to no more than 2 degrees Celsius
above pre-industrial levels can help to avoid the most dangerous
effects of climate change.

Together with all our international partners we are in the process

of agreeing, by 2015, a new legally-binding deal on climate

change. It’s clear that any effective solution will involve every
country on the planet. And honest and transparent reporting on the progress we are each
making individually will be key to this. That’s why | am proud to lay out in this document the
strong progress the UK has made.

When the Coalition Government took office in 2010, we confirmed our commitment to using
a wide range of levers to cut carbon emissions, decarbonise the economy and support the
creation of new green jobs and technologies. Since then, we have brought forward a full
programme of measures to fulfil our joint ambitions for a low carbon economy.

The Energy Bill now before Parliament will enable the biggest reforms to our electricity market
since privatisation. By creating a new framework of long-term contracts for low carbbon
electricity, and a mechanism for maintaining sufficient capacity to keep the lights on, we are
aiming to bring on the £110 billion of new investment needed in our electricity infrastructure this
decade. To date, the Green Investment Bank has committed £714m of public money to projects
in a range of green sectors, including waste, offshore wind and energy efficiency, helping to
mobilise an additional £1.9 billion of finance from the private sector.

And these policies are working. The actions we have already taken mean the UK’s greenhouse
gas emissions are significantly below the level needed to achieve our Kyoto target. In 2011 we
estimated that the UK’s greenhouse gas emissions were 26% below 1990 levels, compared to
our target of a 12.5% reduction over the 2008-2012 period. These policies also put us on track,
to 2022, to meet our domestic commitments under the Climate Change Act — the world-leading
framework which requires the UK to reduce its emissions by at least 80% by 2050, via a series
of legally-binding carbon budgets.
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These policies demonstrate that the ambitious international deal we're working for can be
delivered, on the ground, around the world. The 2050 calculator, developed to show how

the UK can transition to a low-carbon economy, has now gone global — with 13 international
versions underway to illustrate that the low-carbon transition can be achieved in economies as
diverse as South Korea and South Africa.

To tackle the challenges of dangerous climate change, we will need to continue and strengthen
this action — both at home and abroad. But when countries meet in Paris in 2015, we will know
that a global deal to decarbonise our economies can work: because we are seeing it take shape
today, including through the policies described in this Communication.

Edward Davey MP



Executive summary

This report covers the UK’s Sixth National Communication and First Biennial Report under
Article 12 of the United Nations Framework Convention on Climate Change (UNFCCC), under
Article 7 of the Kyoto Protocol and under decision 2/CP17 of the Conference of the Parties
under the UNFCCC. This report provides a comprehensive overview of climate change related
activity in the UK — including the progress made at home and abroad to reduce greenhouse gas
emissions, and to adapt to the effects of a changing climate.

The UK’s first Biennial Report is attached in Annex 1 and the related Common Tabular Format
forms Annex 2. Annex 3 of the National Communication is the UK Report on national activities
with respect to the GCOS Implementation Plan. A summary table outlining the location of
supplementary information required under Article 7, paragraph 2, of the Kyoto Protocol within
this National Communication is provided in Annex 8.

The National Commmunication contains eight chapters:

Chapter 1: National circumstances

e The UK population in 2011 was 63 million, with nearly 84% of the population resident
in England. The UK population is predicted to rise to over 70 million by 2030.

e The UK covers over 24 million hectares. Around 70% of this is used for agricultural use.

e The UK Budget 2013 forecast is for the UK GDP to grow by 1.2% in 2013 and 1.8%
in 2014.

* The UK has experienced 8 of the 10 warmest years on record since 1990, with 2006
the warmest year to date. By 2080, UK daily minimum temperatures are set to rise by
up to 4 °C or more, depending on the region and the future emissions.

Chapter 2: Greenhouse gas emissions inventory

* In 2011, UK greenhouse gas (GHG) emissions on a UNFCCC basis were 553.2 million
tonnes of carbon dioxide equivalent (MtCO,e) — 29.1% lower than 1990 levels

e The Kyoto Protocol requires that UK GHG emissions are reduced by 12.5% below
base year levels over the 2008-12 period. In 2011, UK’s GHG emissions were 29.2%
below Kyoto Protocol base-year levels.

T Greenhouse gas emissions are expressed throughout this document as million tonnes of carbon dioxide
equivalent (MtCO,g). Gases other than CO, are expressed in terms of carbon dioxide equivalent by multiplying
their emissions by their global warming potential (GWP).



12 The UK’s Sixth National Communication and First Biennial Report under the UNFCCC

e Between 1990 and 2011 CO, emissions including LULUCF fell by 22.4%. Methane
(CH,) emissions fell by 57.6% and nitrous oxide (N,O) emissions fell by 49.0%.

e Between 1995 and 2011, hydrofluorocarbons (HFCs) emissions fell by 4.4%,
perfluorocarbons (PFCs) emissions fell by 29.6%, and sulphur hexafluoride (SF)
emissions fell by 51.0%.

e The reduction in GHG emissions since 1990 has been mainly driven by restructuring
in the energy supply industry (concerted move away from coal and oil generation
towards use of gas), energy efficiency, pollution control measures in the industrial
processes sector and other policies that reduced emissions of non-CO, GHGs, most
notably the increase in landfill methane capture and oxidation.

Figure 1: UK emissions of GHGs, 1990-2011, MtCO,e
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Source: 2011 Final UK greenhouse gas emissions.

Chapter 3: Policies and measures

e The UK has a strong policy portfolio delivering GHG emissions reductions in the
electricity sector, in industry, and in homes, offices and buildings. The devolved
administrations have made strong progress on their mitigation programmes and
continue to work closely with the UK government and each other on developing
innovative and effective mitigation policies and measures.

e Since its introduction in 2002, the renewable obligation (RO) has succeeded in tripling
the level of renewable electricity from 2.9% of total UK generation to 11.3% in 2012. In
March 2012 total capacity under the RO was almost 12,500 MW, with over 30 TWh of
renewable generation, and savings of 15.1 MtCOe.

e The Energy Bill currently before Parliament will build on the success of the RO, and
go further — enabling the biggest reforms to our electricity market since privatisation.
EMR will help incentivise investment in low carbon electricity generation to ensure the
UK meets its decarbonisation and security of supply goals, while minimising costs
to consumers. EMR provides support for low carbon technologies in the short to
medium term, working towards a long term vision of a competitive market where all
technologies participate on a level playing field without direct financial support.

e To complement the support provided for large-scale low-carbon generation, the Feed-
in-Tariffs scheme encourages deployment of small-scale (up to 5SMW), low-carbon
electricity generation, particularly by organisations, businesses, communities and
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individuals that have not traditionally engaged in the electricity market. Over 470,000
installations (2.2 GW capacity) were registered on either the central feed-in tariff
register or the microgeneration certification scheme by the end of August 2013.

Half of the UK’s carbon emissions currently come from the energy used to generate
heat. The renewable heat incentive financial support scheme for renewable heat has
an important role to play in the UK’s transition to a low carbon economy. This policy
could result in cumulative savings of 5 MtCO,e to 2015, increasing to 39 MtCO.e

to 2020.

A world first, the Green Deal energy efficiency programme is designed to deliver
energy efficiency improvements across Great Britain, and to boost long term
investment and growth in the energy efficiency products and service sectors. It is
already helping consumers to cut waste and the cost of their bills, whilst reducing their
energy demand and carbon emissions.

The Energy Company Obligation (ECO) is a statutory obligation placed on the main
energy suppliers to meet a series of targets relating to carbon savings and reducing
home heating costs up to 2015. On 2 December 2013, Government announced
proposals to extend the scheme to 2017.

Chapter 4: Projections of GHG emissions in a scenario with policy
measures

In 2011, UK emissions of the basket of six greenhouse gases covered by the Kyoto
Protocol? were estimated to be 553.2 million tonnes of carbon dioxide equivalent
(MtCOQ,g), 29.2% lower than the 1990 level of 775 MtCO_e. UK emissions of the basket
are projected to fall to 438 MtCO e (43% below the 1990 level) by 2020 and 399
MtCO,e by 2030 (48% below the 1990 level).

Emissions of CO,, CH, and N,O are projected to be 39%, 63% and 52% respectively,
below 1990 levels by 2020. Emissions of the fluorinated greenhouse gases (HFCs,
PFCs and SF) are collectively projected to be 32% below their 1990 level in 2020.

Since the Fifth National Communication, the UK has announced further policies to
help meet its EU effort sharing, renewable energy, and energy efficiency targets, as
well as the domestic carbon budgets set under the 2008 Climate Change Act.3#
These policies include a major reform of the Electricity Market, the Renewable Heat
Incentive for business and new measures to improve the energy efficiency of domestic
buildings (the Green Deal and ECO).

Policies adopted in the period between 2009 and 2013 are projected to deliver
emissions savings of 122 MtCO_e by 2020 and 143 MtCO,e by 2030 and these
savings are included in the projections. The UK’s most recent national projections
indicate that the UK is on track to meet its first three carbon budgets.

In 2011, the government set its fourth carbon budget for 2023-27, capping emissions
to an annual equivalent of 390 MtCO,e in 2025. A range of future policy options to
meet this target was identified.®

The basket of greenhouse gases covered by the Kyoto Protocol consists of six gases: carbon dioxide,

methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride.

http://www.legislation.gov.uk/uksi/2009/1259/article/1/made
http://www.legislation.gov.uk/ukpga/2008/27/contents
https:/www.gov.uk/government/uploads/system/uploads/attachment_data/file/48080/1685-ia-fourth-carbon-

budget-level.pdf


http://www.legislation.gov.uk/uksi/2009/1259/article/1/made
http://www.legislation.gov.uk/ukpga/2008/27/contents
http://www.legislation.gov.uk/ukpga/2008/27/contents
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Chapter 5: Vulnerability assessment, climate change impact, and
adaptation measures

The UK has made a strong start on adaptation and this is already making us better
equipped to cope with higher temperatures, increased rainfall and the other potential
changes.

The UK’s first Climate Change Risk Assessment (CCRA) was published in January
2012 and sets out the severity and likelihood of a range of potential impacts in

the short, medium and long term. This was followed by the National Adaptation
Programme (NAP), published in July 2013. The NAP sets out the UK government’s
response to the climate change impacts identified in the CCRA.

Climate adaptation policy is a devolved matter. Scotland, Wales and Northern Ireland
have established their own adaptation programmes while Defra leads for adaptation
policy in England and UK reserved matters. The UK Administrations are committed
to working closely together to share best practice and develop UK wide initiatives
where appropriate.

There are numerous examples of adaptation in practice in the UK. These include
reforming the way we abstract water to cope with changes in availability, increasing
the interconnectivity of the natural environment which will help build its resilience to
climate change and factoring the need for adaptation into planning policy. In Scotland,
the Scottish Forestry Strategy sets out three key actions to improve understanding,
maintain preventative measures and increase the role of forestry in environmental
protection. Meanwhile the Heatwave Plan for Wales increases Welsh resilience

to extreme heat and in Northern Ireland the Department for Agriculture and Rural
Development Strategic Plan 2012-2020 contains a number of actions to make their
agriculture sector more resilient to climate change.

The UK also supports adaptation in developing countries. We are providing up to
£150 million to the International Fund for Agricultural Development’s Adaptation for
Smallholder Agriculture Programme, while in Bangladesh we are investing £73 million
in the Chars Livelihoods Programme between 2009 and 2016.

Chapter 6: Financial assistance and support for technologies

In 2010, the UK government announced the £2.9 billion International Climate Fund
(ICF). The purpose of the fund is to support international poverty reduction by helping
developing countries grow in a low carbon way, address deforestation and adapt to
climate change. In 2013, a further £969 million was announced, increasing the fund to
£3.87 billion from 2011/12 to 2015/16.

The UK delivered in full its Fast Start Finance pledge, which it committed to at the UN

Conference on Climate Change (COP 15) in Copenhagen in 2009. This was achieved
by providing over £1.5 billion over between 2010 and 2012.

In 2011, the UK government launched the Prosperity Fund to help tackle climate
change, strengthen energy security and promote an open global economy with a
particular focus on emerging economies. Funding for 2013/14 is £19.6 million, over half
of which is spent on climate projects.
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Chapter 7: Research and systematic observation

The UK continues to be a world-leader in many aspects of climate research and
observations of the climate system. It continues to be very active in both fields, both
independently and with international partners.

Research

The new Met Office Hadley Centre climate programme, jointly funded by DECC and
Defra, will strengthen national climate capability by developing improved understanding
of the climate system and the next generation of state-of-the-art climate and Earth
system models in partnership with the UK academic community.

Publication of the UK Climate Change Risk Assessment and the National Adaptation
Programme has informed UK adaptation policy. The Committee on Climate Change’s
Adaptation Sub-Committee reported on managing the land in a changing climate,
and the preparedness for flood risk to people and property and availability of water for
households and businesses.

The UK has been focused on improvement of climate information for a range of
audiences. For example, Climate Service UK is a new initiative led by the Met Office,
which will provide business and society with information to help make them more
resilient to climate variability and change.

The Living with Environmental Change (LWEC) partnership has set up a Task Force
on Climate Mitigation. It is exploring the global and regional impacts of a range

of emissions scenarios, the technical and economic feasibility of achieving such
pathways, and how results can be used to stimulate action. LWEC has developed
Climate Change Impacts Report Cards to build up a picture of historical and future
impacts resulting from climate change.

Defra has developed the Sustainable Pathways for Low Carbon Energy Research
Programme to address evidence for mitigation policy needs.

The Health Protection Agency (Public Health England from 1 April 2013) set up a new
programme on Climate Change and Extreme Events and published an authoritative
report on the Health Effects of Climate Change in the UK 2012 — Current evidence,
recommendations and research gaps.

Systematic observations

A group of experts has been set up to oversee co-ordination of UK GCOS activities,
the “Coordinating Climate Observations Group” (CCOG).

In 2012 the British Standards Institution (BSI) published a new national standard for the
acquisition and management of meteorological precipitation data from a rain-gauge
network.
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Chapter 8: Education, training and public awareness

e The Award winning 2050 calculator is a simple, user-friendly model of the UK’s energy
system, launched in 2010. It allows a wide variety of people to explore the full range
of options for reducing GHG emissions to the year 2050 and is based on rigorous
scientific evidence.

* The Met Office recognises both the need and appetite for increased and informative
communication on climate change and has developed a range of information, videos,
blogs, and engagement at: http://www.metoffice.gov.uk/climate-guide.

e Climate Change, and broader sustainability issues, feature in the educational curricula
of the UK and its devolved administrations.

e Green Fund provides support students on a range of different types of sustainability
projects and approaches designed by the students’ unions themselves to resolve key
local issues.


http://www.metoffice.gov.uk/climate-guide




Chapter 1:

National circumstances relevant
to greenhouse gas emissions
and removals

1.1 Key developments

The UK population in 2011 was 63 million, with nearly 84% of the population resident
in England. The UK population is predicted to rise to over 70 million by 2030.

The UK covers over 24 million hectares. Around 70% of this is used for agricultural use.

In March 2013 the area of woodland in the UK was estimated to be 3.1 million
hectares. Of this total, 1.4 million hectares (45%) was in Scotland, 1.3 million hectares
(42%) was in England, 0.3 million hectares (10%) was in Wales and 0.1 million hectares
(4%) was in Northern Ireland.

Since 1990, the UK has experienced 8 of the 10 warmest years on record, with 2006
being the warmest year on record. By 2080, UK daily minimum temperatures are set
to rise by up to 4°C, or more, depending on the region and future emissions

The UK Budget 2013 forecast is for the UK GDP to grow by 1.2% in 2013 and 1.8%
in 2014. The government is delivering an ambitious programme of supply-side reform.
The UK Budget 2013 sets out further action the government will take to help UK
businesses create jobs and to help people buy their own home.

In the last 10 years, UK energy production has declined at an average rate of 7.8%

per year; natural gas production has declined at the fastest rate, down 9.3% per year,
followed by petroleum down 9.1%, coal down 5.5%, and primary electricity down 1.7%
per year.

Bioenergy and waste has grown by an average 8.7% per year over this same time
period, though in 2012, it accounted for only 5.2% of the UK’s energy. The decrease in
production in the UK is a result of a number of oil and gas fields becoming exhausted,
as well as increased maintenance activity.

The UK’s long term strategy to reduce transport emissions includes the Renewable
Transport Fuels Obligation (RFTO), which requires 5% of transport fuel sold in the UK
to come from renewable sources by 2013-14.

In 2012/13 households in England produced 22.6 million tonnes of waste, continuing
the year-on-year fall seen since 2007/8. In 2012/13, 43.2% of household waste was
recycled, the highest recycling rate recorded for England. Local Authorities recycled,
composted or reused 10.7 million tonnes of the waste they collected.
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e Despite the UK’s long history of urbanisation, some areas are sparsely populated,
including the Highlands of Scotland, and parts of Wales and northern England. In 2011
there were around 28 million dwellings in the UK, of which 23 million were in England.
Most common are semi-detached houses (30%), followed by terraced houses (25%),
detached houses (23%), and purpose built flats (17%).

e |n 2012, the total population of cattle and calves was around 9.9 million, virtually
unchanged on 2011. The total number of pigs in the UK in 2012 was around 4.9
million, an increase of 0.9% on 2011. The total number of sheep and lambs in the UK
increased by 1.8% between 2011 and 2012 to 32.2 million.

1.2 Introduction

The UK has international targets for reducing greenhouse gas (GHG) emissions. The Kyoto
Protocol requires that UK GHG emissions are reduced by 12.5% below base year levels over the
2008-12 period. In 2011, UK’'s GHG emissions were 29% below base year levels. This chapter
presents a brief description of the UK’s national circumstances and how changes in national
circumstances affect GHG emissions over time.

The National Communication and the Biennial Report detail the action the UK is taking to fulfil
its commitments under the Framework Convention on Climate Change and the Kyoto Protocol.
In particular, Chapter 3 discusses policies put in place by the Devolved Administrations, the
Ministerial Departments (listed below) and other government departments. These include
policies from the Department for Business, Innovation and Skills (BIS), the Department for
Transport (DfT), the Department for Communities and Local Government (CLG) and the
Department for International Development (DfID).

1.3 Government profile

Her Majesty’s Government (HMG,) is the central government of the United Kingdom (UK). HMG
has responsibility for developing and implementing policy and for drafting laws.

The UK consists of England, Scotland, Wales and Northern Ireland, with aspects of government
devolved to the democratically accountable governments within each, namely the:

e Scottish government®
e Welsh government’
e Northern Ireland Executive.®

While the UK Government has overall responsibility for ensuring that a programme is put in
place to deliver the UK’s Kyoto target and its domestic carbon budgets®, all the administrations
will play a part in meeting these targets. The approach taken by each administration will differ,
drawing on the range of policies at their disposal.

6 http://home.scotland.gov.uk/home.
" http://wales.gov.uk/?lang=en.
8 http://www.northernireland.gov.uk/.

¢ https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-80-by-2050/
supporting-pages/carbon-budgets.


http://en.wikipedia.org/wiki/Central_government
http://en.wikipedia.org/wiki/United_Kingdom
http://home.scotland.gov.uk/home
http://wales.gov.uk/?lang=en
http://www.northernireland.gov.uk/
https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-80-by-2050/supporting-pages/carbon-budgets
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HMG is split into 24 ministerial departments and 21 non-ministerial departments. Each
department focuses on a different aspect of government policy, including:

¢ The Department of Energy & Climate Change (DECC) which works to make sure the
UK has secure, clean, affordable energy supplies and promote international action to
mitigate climate change.

e The Department for Environment, Food and Rural Affairs (Defra), which is the
government department responsible for policy and regulations on environmental, food
and rural issues including domestic adaptation.

e Her Majesty’s Treasury (HMT), which is the UK government’s economic and finance
ministry, maintaining control over public spending, setting the direction of the UK’s
economic policy and working to achieve strong and sustainable economic growth.

Further information about the UK government can be found at: https:/ www.gov.uk.

1.4 Population profile

This section discusses demographic characteristics of the UK, to provide context on the
population-related drivers that affect the UK's GHG emissions. Unless stated otherwise,
the following statistics have been produced from data collected by the Office for National
Statistics,’® who produce the official population estimates for the UK and its constituent
countries.

The total population of the UK was estimated to be 63.3 million in mid-2011, which was 6 million
more (11%) than in mid-1990. There was a further estimated increase between mid-2011 and
mid-2012 of 420,000 as a result of 254,400 more births than deaths and 165,600 more migrants
arriving to the UK than emigrants leaving. Work-related reasons and formal study are the two
most common reasons for migrating to the UK.

Table 1 shows that the population of the UK is increasing and ageing with the median age in the
UK increasing from 35.8 in 1990 to a projected 39.9 in 2012. The population aged greater than
64 years increased from 15.7% in 1990 to 16.5% in 2011 and 17% in 2012. The male to female
ratio of the UK population has remained steady between 1990 and 2011 at approximately 49%
to 51%.

Table 1: Mid-year population estimates, UK, 1990-2012

Total Male Female Median Percentage Percentage Percentage

population population population age (years) of population of population of population

(thousands) (thousands) (thousands) aged less than aged aged more

16 years 16 to 64 than 64 years

1990 57,238 27,819 29,419 35.8 20.2 64.0 15.7
2000 58,886 28,691 30,196 37.6 20.3 63.9 15.8
2010 62,262 30,643 31,619 39.7 18.6 64.8 16.6
2011 63,285 31,097 32,188 39.8 18.8 64.7 16.5
2012 63,705 31,315 32,390 39.9 18.8 64.2 17.0

Source: Mid-year population estimates, Office for National Statistics

The UK is expected to see a continued growth in population, as shown in Table 2. The
population is projected to increase by 4.9 million to 67.2 million from 2010 to 2020 — this increase
is equivalent to an average annual rate of growth of 0.8%.

10 http://www.ons.gov.uk/ons/index.html.


https://www.gov.uk
http://www.ons.gov.uk/ons/index.html
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If past trends continue, the UK population will continue to grow, reaching 71.4 million by 2030.

This is due to natural increase (more births than deaths) and because it is assumed there will be

more immigrants than emigrants.

Table 2: Population projections in the UK by country, 2010 to 2030

Millions

2010 2015 2020 2025 2030

United Kingdom 62.3 64.8 67.2 69.4 71.4
England 52.2 54.5 56.6 58.6 60.4
Wales 3 3.1 3.2 3.2 3.3
Scotland 5.2 5.4 5.5 5.6 5.7
Northern Ireland 1.8 1.9 1.9 2.0 2.0

Source: Office for National Statistics

Figure 2: Population pyramid for the UK, mid-2011 (red line) compared with mid-1990 (blue bars)

600 400 200 0 0 200 400 600
Males Females

Source: Office for National Statistics

Each line in Figure 2 represents a single year of age. The length of the line relates to the
number of people of that age in the population. The size and composition of the population is
determined by the pattern of births, deaths and migration which have taken place in previous
years. The main detalils illustrated by the pyramid for mid-2012 include the following:

* The peaks and wide areas of the pyramid reflect the high numbers of births in the
years after the Second World War and during the baby boom of the 1960s.

e The sharp narrowing of the pyramid for people aged around 10 years is a

consequence of low numbers of births just after the turn of the century. The increasing

broadening of the base of the pyramid is due to a higher number of births in recent
years.

e Females outnumber males at older ages, reflecting the higher life expectancy of
females.
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Another driver of GHG emissions in the domestic sector is the number of households and their
associated level of comfort and lifestyle. In the UK, the number of households has increased by
17% from 22.6 million in 1990 to 26.4 million in 2011, and 27.1 million in 2012.

Figure 3 shows average household size between 1971 and 2011. Over the 40 years between
1971 and 2011 the average size of a household in Great Britain has reduced — from 2.91
persons in 1971 to 2.35 persons in 2011. As Figure 3 shows, average household size fell most
rapidly between 1971 and 1991, and continued to decline at a slower rate, throughout the
1990s, since when it has changed little. Since 2004 the average household size has steadily
increased, albeit slightly.

The overall decline in average household size has resulted from a large increase in the
proportion of one-person households, which almost doubled between 1971 and 1998
(increasing from 17% in 1971 to 29% in 1998). Since 1998 the proportion of one-person
households has remained stable, with 31% of households in 2011 comprising of one-person.
Households containing one adult aged 16 to 59 years tripled from 5% in 1971 to 13% in 1998.
Since 1998 there has been little change in this proportion, which has ranged between 13 and
16%. In 2011, 14% of households contained one adult aged 16 to 59 years. The proportion of
households containing one adult aged 60 and over has remained stable over the forty years
since 1971. In 2011 17% of households contained one adult aged 60 and over.

Figure 3: Average household size, Great Britain, 1971-2011
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1.5 Geographic profile

The UK lies between latitude 49°N and 61°N and longitude 8°E and 2°W, positioned in the north
western part of Europe. Crown dependencies are self-governing and make up part of the UK,
these are: Jersey; Guernsey; and Isle of Man. Overseas territories are under the jurisdiction and
sovereignty of the UK but do not form part of it.

There are fourteen overseas territories:
e Anguilla
e Bermuda
e British Antarctic Territory
e British Indian Ocean Territory

e British Virgin Islands
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e Cayman Islands

e Falkland Islands

e Gibraltar

¢ Montserrat

e Pitcairn Islands

e Saint Helena, Ascension and Tristan da Cunha
e South Georgia and the South Sandwich Islands
e Sovereign base areas of Akrotiri and Dhekelia

e Turks and Caicos Islands.

In 2012, around 70% (17.1 million hectares) of the total UK land area was used for agriculture,
Figure 4 shows UK land use data for the total agricultural area at June 2012."" Between 2007
and 2011 the area under crops increased by 5% while the area of uncropped arable land fell
by 74%, reflecting the removal of “set aside” land during this period. The area of temporary
grassland (less than 5 years old) increased by 9% between 2007 and 2011.

Figure 4: Agricultural land use in the UK, 2012
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B Total crops

B Sole right rough grazing
Temporary grass under 5 years old
Common rough grazing
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B Uncropped arable land

Total agricultural area = 18,349 thousand hectares

Source: Agriculture in the UK 2012, Department for Environment Food and Rural Affairs

1.6 Climate profile

The UK’s climate is maritime: moist and temperate, with a moderate annual temperature range.
Average annual precipitation in the UK typically ranges from approximately 800 mm to 1400 mm.
The UK climate is heavily influenced by its proximity to the Atlantic Ocean and the Gulf Stream/
North Atlantic Drift which brings warm water into high northern latitudes. Prevailing winds are
westerly, thus UK regional climates vary with distance from the Atlantic as well as topography.
Continental influences are most strongly seen in the southeast of the country.

Variations in the strength and position of the jet stream strongly influence UK weather.
Sometimes the jet stream is directed close to or over the country, bringing extended periods

of stormy, wet weather. At other times, a blocked pattern steers the jet stream away to the
north or to the south, bringing generally settled, dry conditions, either warmer or colder than
average. Space heating is required in most buildings throughout the winter months and the use
of air conditioning in the summer months is increasing. In the UK, GHG emissions are strongly
influenced by weather conditions. In winter, cooler-than-average temperatures increase demand

" Agriculture in the UK 2012 https://www.gov.uk/government/publications/agriculture-in-the-united-kingdom-2011
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for space heating; and in summer, warmer-than-average temperatures increase demand for
space cooling. Figure 5 shows the average daily mean temperature for the UK.

Figure 5: Average (1961-1990) daily temperature (°C) by season, UK

Source: The climate of the UK and recent trends, UKCP09

1.6.1 UK Climate trends™

1.6.1.1 Temperature

Central England Temperature (CET) is the longest-compiled temperature series in the world,
beginning in 1659. Figure 6 shows the temperature difference for each year when compared to
the 1961-1990 mean CET.*

Eight of the ten warmest years recorded have been since 1990, with 2006 being the warmest
year on record. It is likely that there has been a significant influence from human activity on the
recent warming of CET.

2. UKCPO09: The climate of the UK and recent trends http:/ukclimateprojections.defra.gov.uk/22544

3 Met Office climate summary datasets
http:/www.metoffice.gov.uk/climate/uk/summaries/datasets

4 Met Office Hadley Centre Central England Temperature (HadCET) dataset
http://www.metoffice.gov.uk/hadobs/hadcet/


http://www.metoffice.gov.uk/climate/uk/summaries/datasets
http://www.metoffice.gov.uk/hadobs/hadcet/
http://ukclimateprojections.defra.gov.uk/22544
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The coldest year recorded since 1990 was 2010, this was particularly cold compared to other
years since 1990 which have been relatively warm when compared to the 1961-1990 mean
CET. The effect of this cold year on emissions can be seen in Figure 30, which shows an
increase in total UK GHG emissions for 2010.

Figure 6: Mean Central England Temperature Annual Anomalies, 1900 to 2012
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1.6.1.2 Precipitation

The UK regional precipitation series is the longest instrumental series of this kind in the world
and is presented in Figure 7 by total precipitation for each year.’

Five of the ten wettest years recorded have been since 1990. 2000 and 2012 were the wettest
years on record.

Figure 7: Average annual precipitation, UK, 1900-2012
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5 UK regional precipitation series
http://www.metoffice.gov.uk/hadobs/hadukp/
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1.6.1.3 Sea level

Sea level around the UK rose on average by about 1mm/yr in the 20th century, corrected for
land movement. The rate for the 1990s and 2000s has been higher, up to 3mm/yr, which is
closer to the global average for these years. Sea-surface temperatures around the UK coast
have risen by about 0.7°C over the past three decades.

1.6.2 UK climate projections'®

Climate projections are based on climate modelling conducted by the Met Office Hadley Centre.
The projections below are summer, winter and annual mean changes by the 2080s (relative
1961-1990 baseline) under the medium emissions scenario and a 50% probability level. Also
available in the full report are 10% (very likely to be exceeded) and 90% (very likely not to be
exceeded) probabilities.

1.6.2.1 Temperature

The projections indicate that all areas of the UK warm during this century, more so in summer
than in winter. For the medium scenario changes in summer mean temperatures are greatest in
parts of southern England (up to 4.2°C) and least in the Scottish islands (just over 2.5°C). This is
shown in Figure 8" below.

Mean daily maximum temperatures increase throughout the UK everywhere. Increases in the
summer average are up to 5.4°C in parts of southern England and 2.8°C in parts of northern
Britain. Increases in winter are 1.5°C to 2.5°C across the country.

Changes in the warmest day of summer range from +2.4°C to +4.8°C, depending on location,
but with no simple geographical pattern.

Mean daily minimum temperature increases on average in winter by about 2.1°C to 3.5°C
depending on location. In summer it increases by 2.7°C to 4.1°C, with the biggest increases in
southern Britain and the smallest in northern Scotland.

1.6.2.2 Precipitation

Central estimates of annual precipitation amounts show very little change across the UK.
The biggest changes in precipitation in winter are seen along the western side of the UK,
with increases up to +33%. Decreases of a few percent are seen over parts of the Scottish
highlands.

The biggest changes in precipitation in summer are seen in parts of the far south of England,
with precipitation down to about —40%. Changes close to zero are seen over parts of northern
Scotland.

Changes in the wettest day of the winter range from zero in parts of Scotland to +25% in parts
of England. Changes in the wettest day of the summer range from —12% in parts of southern
England to +12% in parts of Scotland.

16 UKCP09: UK Climate Projections science report
http://ukclimateprojections.defra.gov.uk/media.jsp?mediaid=87893&(filetype=pdf
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Figure 8 — 10, 50 and 90% probability levels of the projected summer and winter seasonal mean temperature by the period of the
2080s under the Medium emissions scenario

Winter

Summer

Source: UK Climate Projections, UKCP09

1.6.2.3 Other projections

Relative humidity decreases by around —-9% in summer in parts of southern England and by less
elsewhere. In winter changes are a few percent or less everywhere.

Summer-mean cloud amount decreases, by up to —18% in parts of southern England (giving up
to an extra +20 Wm= of downward shortwave radiation) but increase by up to +5% in parts of
northern Scotland. Changes in cloud amount are small in winter.

It is very unlikely that an abrupt change to the Atlantic Ocean Circulation (Gulf Stream) will occur
this century.
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1.7 Economy and industry profile

The UK is currently the world’s seventh largest economy at $2.4 trillion in 2011,” the tenth
largest exporter of goods ($475 billion in 2012) and second largest exporter of services ($284
billion in 2012).'®

Gross domestic product (GDP) is a measure of economic activity which captures the value of
goods and services that the UK produces during a given period. GDP statistics are generally
presented in real terms (also known as chained volume or constant prices) as they are adjusted
to account for changes in the price level.

Real GDP has grown considerably since 1990 as shown in Figure 9."° This can be attributed to
a range of factors, including: population growth, which increases the amount of available labour;
investment in capital, which improves labour productivity; and technological improvement, which
increases how much the economy can produce (productive potential).

GDP in the UK grew steadily from 2000 until early 2008, when a financial market shock affected
UK and global economic growth. Up until that point, services in the UK had continued to grow
steadily, while production output had been broadly flat over the same period. Construction
activity grew strongly in the early part of the decade and although there was a temporary
decline in the mid-2000s, this was reversed by the end of 2007. The deterioration in economic
conditions during 2008 had a large effect on the construction and production industries, but the
effect on the services industries was less pronounced.

Economic growth resumed towards the end of 2009, but at a slower rate than the period prior
to 2008, as demand was subdued by inflation outstripping nominal wage growth, leading to a
fall in the real income of households. The services industries grew steadily, if slowly, during this
period; activity in these industries is now slightly above the level previously seen in early 2008.
By contrast, production and construction activity grew in 2010 but did not sustain this growth,
with continued long-term economic uncertainty — exacerbated by the euro area sovereign
debt crisis — particularly affecting construction in 2012. Although there has been growth across
all industrial groupings in 2013, activity in the production industries remains slightly below

the trough recorded in 2009. The increase in GDP since then is overwhelmingly attributable

to services.

Coming out of the economic downturn in 2008-09, the rate of GDP growth has been slower
compared with the early-2000s, owing to weaknesses in the domestic and global markets.
Services have continued to grow steadily from 2009, and activity in these industries is now
approximately at the level previously seen in early 2008. Production began to decrease from the
start of 2011 following a mild recovery in 2010, as increased inflation and slower wage growth
began to reduce households’ real income. Compounding this subdued domestic demand was
the development of the euro area sovereign debt crisis, which affected business sentiment in
the EU, a key export market for the UK. Construction activity saw a more marked increase than
that of production in 2010. Despite the positive signs during 2010, construction has trended
downwards from late 2011.

7 United Nations Statistics Division
http://unstats.un.org/unsd/snaama/selbasicFast.asp

'8 United Nations conference on trade and development statistics: Exports and imports of goods and services,
annual, 1980-2012 http://unctad.org/en/Pages/Statistics.aspx

9 Long-term profile of Gross Domestic Product (GDP) in the UK
http://www.ons.gov.uk/ons/rel/elmr/explaining-economic-statistics/long-term-profile-of-gdp-in-the-uk/sty-long-
term-profile-of-gdp.html


http://unstats.un.org/unsd/snaama/selbasicFast.asp
http://unctad.org/en/Pages/Statistics.aspx
http://www.ons.gov.uk/ons/rel/elmr/explaining-economic-statistics/long-term-profile-of-gdp-in-the-uk/sty-long-term-profile-of-gdp.html

30 The UK’s Sixth National Communication and First Biennial Report under the UNFCCC

Figure 9: UK Real GDP 1990-2012
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The chained volume measure of GDP grew by 0.2% in 2012 as shown in Table 3. Total
expenditure can be decomposed into components. This table shows what effect the change
in each component would have if all other components had remained unchanged. Of the

six components, there was an equal split, with three having a positive, and three a negative
contribution. The strongest positive influence came from the households and government, with
large negative contributions from net trade and changes in inventories.

Table 3: Contributions to annual growth in the chained volume measure of GDP, UK, 2012

Change in GDP
Component £ million Percentage points

Households and non-profit institutions serving 10,201 0.7
households final expenditure

General government final expenditure 9,357 0.6
Gross fixed capital formation 1,056 0.1
Change in inventories -5,204 -0.3
Net trade -9,326 -0.6
Other* -3,623 -0.2
Total 2,561 0.2

Source: United Kingdom National Accounts, The Blue Book 2013 Edition Release
‘Comprises acquisition of valuables and the statistical discrepancy between the expenditure measure and the average measure of GDP.

Figure 10 shows gross valued added (GVA) at basic prices by industry using 2010, the latest
base year available. The UK is a services-oriented economy, with total services contributing 78%
of UK GVA in 2012. Within the services sector, the sources of UK output are diverse; financial
services accounts for 11% of GVA; distribution, transport, hotels and restaurants for 23.5%;
information and communication services for 8.5%; real estate services 13.5%; professional and
support services for 15%; government, health and education for 24%.2° The other contributions
to GVA in 2012 come from manufacturing, mining, utilities, agriculture and construction.

20 |Industrial Analyses, United Kingdom Nation Accounts, The Blue Book, 2013 edition
http://www.ons.gov.uk/ons/rel/naal-rd/united-kingdom-national-accounts/the-blue-book--2013-edition/
chapter-02--the-industrial-analyses-at-a-glance-from-table-2-1.html
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Figure 10: UK Gross Value Added at basic prices by industry, UK, 2002-2012
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Table 4: Number of VAT and/or PAYE enterprise by broad industrial grouping, UK, 2011-2013

Industrial Grouping 2011 2012 2013
Count Percentage Count Percentage Count Percentage
(thousands) (thousands) (thousands)

Agriculture, forestry & fishing 139 6.7 139 6.5 144 6.6
Production 131 6.3 133 6.2 136 6.3

- Mining, quarrying & utilities 8 0.4 9 0.4 10 0.5

- Manufacturing 123 5.9 124 5.8 126 5.8
Construction 262 12.6 264 12.3 257 1.9
Wholesale and retail; repair of motor 357 17.2 361 16.8 358 16.5
vehicles

- Motor trades 66 3.2 68 3.2 68 3.1

- Wholesale 104 5.0 104 4.8 103 4.8

- Retall 187 9.0 189 8.8 188 8.7
Transport & storage (inc. postal) 66 3.2 67 3.1 67 3.1
Accommodation & food services 127 6.1 131 6.1 129 6.0
Information & communication 147 741 159 74 166 7.7
Finance & insurance 43 21 46 21 46 21
Property 74 3.6 77 3.6 80 37
Professional, scientific & technical 330 15.9 352 16.4 366 16.9
Business administration and 141 6.8 144 6.7 143 6.6
support services
Public administration and defence 3 01 4 0.2 5 0.2
Education 31 1.5 33 1.6 35 1.6
Health 83 4.0 88 441 89 441
Arts, entertainment, recreation and 145 7.0 151 7.0 146 6.7

other services

Total 2,081 2,149 2,168

Source: Inter-Departmental Business Register (IDBR), Office for National Statistics
Note: Count given to the nearest thousand
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Table 4 gives a broad overview of the number and type of industrial enterprises in the UK for
2011, 2012 and 2013.2" In 2013 the professional, scientific and technical sector accounted for
the largest number of businesses, with 16.9% of all enterprises registered. The second largest
number of enterprises come from wholesale, retail and repair of motor vehicles, with 16.5%% of
all enterprises registered. The third largest sector was construction, however, this fell from 12.3%
in 2012 to 11.9% in 20183.

The professional, scientific and technical sector had the largest growth between 2012 and 2013,
an increase of 14,000 businesses. This was followed by the information and communication
sector which increased by 7,000 businesses in 2013. Construction had the largest fall in
businesses with a fall of 6,000.

The government’s economic strategy set out in the June Budget 2010 is designed to protect
the economy through the recent period of global uncertainty and provide the foundations for
recovery. This strategy is restoring the public finances to a sustainable path and the deficit

has been reduced by a third over the three years from 2009-10. The UK is seen as a relative
safe haven, with low market interest rates helping to keep interest payments lower for families,
businesses and the taxpayer. This strategy has helped the government to equip the UK to
compete in the global race to build a stronger economy and a fairer society. The UK has

the fourth lowest corporation tax rate in the G20 and will reduce the rate by an additional
percentage point in April 2015 to 20%, the joint lowest in the G20; it has risen to eighth in the
2012 World Economic Forum Global Competitiveness Report. The 2012 KPMG Annual Survey
of Tax Competitiveness looked at six key competitor economies and found that out of these the
UK was the most commonly cited as being in the top three.

Three key factors, first set out in the Office for Budget Responsibility’s (OBR) November 2011
Economic and fiscal outlook, have resulted in a more subdued and uneven recovery than
expected and continued to weigh on the UK economy through 2012:

e Evidence has accumulated that suggests the impact of the financial crisis on GDP and
underlying productivity has been greater than expected.

e The euro area sovereign debt crisis and global uncertainty have damaged confidence
and reduced external demand.

e Commoadity price driven inflation since 2011 has reduced real incomes and raised
business costs.

The Budget 2013 forecast is for the UK GDP to grow by 1.2% in 2013 and 1.8% in 2014. The
government is delivering an ambitious programme of supply-side reform to equip the UK to
succeed. Budget 2013 sets out further action the government will take to help UK businesses
create jobs and to help people buy their own home.??

1.8 Energy profile

This section provides a summary of the UK energy system looking at trends in production,
consumption, imports and exports, and the price of energy. Energy Supply accounted for
around 35% of the UK’s GHG emissions in 2011, representing a reduction of nearly 30%
since 1990.

21 UK Business: Activity, Size and Location — 2013
http:// www.ons.gov.uk/ons/rel/bus-register/uk-business/2013/stb---uk-business--activity--size-and-
location---2013.html#tab-Business-counts-by-broad-industry

22 HM Treasury Budget 2013
https:/www.gov.uk/government/uploads/system/uploads/attachment_data/file/221885/budget2013_
complete.pdf
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Trends in the production of primary fuels in the UK are illustrated in Figure 11.2° The chart shows
that total energy production in the UK has fallen in each of the last 13 years; this fall was driven
by a sharp decrease in primary oil and gas production. In 2012, total energy production fell to
122 million tonnes of oil equivalent (mtoe), a decrease of 44% compared to 1990 production,
and 59% lower than when output peaked at 298 mtoe in 1999.

Over the earlier period 1990 to 2000, UK production increased rapidly, mainly due to the growth
of oil and gas. Production reached record levels for natural gas in 2000, a year after record
levels were reached for overall energy and petroleum.

In the last 10 years, UK energy production has declined at an average rate of 7.8% per year;
natural gas production has declined at the fastest rate, down 9.3% per year, followed by
petroleum down 9.1%, coal down 5.5%, and primary electricity down 1.7% per year. Bioenergy
and waste has grown by an average 8.7% per year over this same time period, though in 2012,
it accounted for only 5.2% of the UK'’s energy. The decrease in production in the UK is a result
of a number of oil and gas fields becoming exhausted, as well as increased maintenance
activity.

In 1990, primary oil (crude oil and natural gas liquids) accounted for 46% of total production,
natural gas 21%, coal 26%, with primary electricity (consisting of nuclear, wind and natural flow
hydro) a further 8%. In 2012 this altered, with 40% of total production coming from primary oill,
32% from natural gas, 14% from primary electricity, 9% from coal and 5% from renewables
(bioenergy and waste only).

Figure 11: Production of primary fuels, UK, 1990-2012
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Import dependency is calculated by dividing net imports by adjusted primary supply, where an
addition is made for energy supplied to marine bunkers. UK import dependency is shown in
Figure 12.24

In the 1970s, the UK was a net importer of energy. Following development of oil and gas
production in the North Sea, the UK then became a net exporter of energy in 1981. Output fell
back in the late 1980s following the Piper Alpha disaster, with the UK regaining a position as a
net exporter in the mid 1990s. North Sea production peaked in 1999, and the UK returned to

2 Digest of United Kingdom Energy Statistics
https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes

24 UK Energy in Brief, DECC
https:/www.gov.uk/government/collections/uk-energy-in-brief
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being an energy importer in 2004. The UK remains a net exporter of oil products, though the
level of net imports of crude oil result in the UK being a net importer of ail.

In 2012, 43% of energy used in the UK was imported, up sharply from the 2010 level as
North Sea oil and gas output fell following adverse weather conditions as well as a number of
maintenance issues. The import dependency ratio is at its highest level since 1976.

Latest comparable data from Eurostat, for 2011, show that the UK had the seventh lowest
level of import dependency in the EU, behind Denmark, which remains a net exporter, Estonia,
Romania, Czech Republic, the Netherlands and Poland.

Figure 12: UK import dependency, 1970-2012
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Source: UK Energy in Brief, Department of Energy and Climate Change.

In 2012, the total UK level of primary energy consumption (fuels obtained directly from natural
sources) was 206.3 mtoe. In 2011, energy consumption was 202.1 mtoe — the lowest level of UK
primary energy consumption for over 25 years. The level of primary energy consumption in 2012
was 3% lower than in 1990. Figure 13 shows how primary energy consumption has changed in
the UK since 1990 for both the unadjusted and temperature corrected series.?

Figure 13: UK total primary energy consumption unadjusted and temperature corrected 1990 to 2012
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% Energy Consumption in the UK. DECC
https:/www.gov.uk/government/collections/energy-consumption-in-the-uk
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On a temperature-corrected basis (to remove the impact a hot or cold year has on energy
consumption) primary energy consumption in 2012 was at the lowest seen in the period 1990 to
2012, at 206.1 mtoe, 7% lower than in 1990.

Energy supply will always equal energy demand, and so far in this section we have discussed
energy supply in the UK, which can be calculated as:

energy production + imports — export + stock change.
In the final part of this section demand is discussed, which can be calculated as:

final consumption including non-enerqy use + energy used by the energy industry +
transformation losses.

In 1990, 8% of UK energy supply was from low carbon sources, this had increased to 12%
in 2012.

The energy flow chart for 2012 in Figure 14 illustrates the flow of primary fuels from the point at
which they become available from home production or imports, to their eventual final uses.?®
They are shown in their original state and after conversion into different types of energy by the
secondary fuel producers. The flows are measured in million tonnes of oil equivalent, with the
widths of the bands approximately proportional to the size of the flow they represent.

Figure 14: Energy Flow Chart 2012, UK, 2012
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% Energy Flow Chart, DECC: https:/www.gov.uk/government/collections/energy-flow-charts
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A number of transformations occur to get from primary energy sources to usable fuel with crude
oil refined into various petroleum products. The majority of coal is burnt in power stations to
generate electricity which is then consumed by final users. In 2012, just over a third of energy
supplied was used to generate electricity.

Between 1990 and 2012, supply of electricity rose by 15% from 308.7 TWh to 353.9 TWh.
Electricity supplied from gas increased from less than 1% to 28%. Electricity supplied from
coal fell from 69% to 38%. The share of net imports fell from 4% to 3%. Figure 15 shows
electricity supplied by fuel for 1990 and 2012, to show how the fuel mix in electricity supplied
has changed.?”

Figure 15: Electricity supplied by fuel type, UK, 1990 and 2012

Coal

Oil & other fuels
Gas

Nuclear

Hydro

Wind & Solar

Other renewables

Net Imports

Source: Digest of United Kingdom Energy Statistics, Department of Energy and Climate Change

Table 5 shows inland energy consumption for 1990, 2011 and 2012. Between 1990 and 2011,
primary energy consumption fell 5% to 202.1 mtoe, this was driven by a 52% (34.5 mtoe) fall in
coal consumption and a 13% (10.1 mtoe) reduction in petroleumn consumption.?® Over this period
natural gas inland energy consumption increased by 26.1 mtoe. Primary energy consumption
was 2.1% higher in 2012 than in 2011. Consumption rose as a result of the colder weather in
2012, where the average daily temperature was 9.8°C, 1.0°C colder than in 2011.

Table 5: Inland energy consumption (mtoe) — 1990, 2011 and 2012

1990 2011 2012
Coal 66.9 324 4141
Petroleum 772 671 65.9
Natural gas 51.2 77.3 731
Nuclear electricity 16.3 15.6 15.2
Hydro electricity 0.4 1.8 2.2
Net electricity imports 1.0 0.5 1.0
Bioenergy & waste 0.7 7.3 7.8
Total 213.6 202.1 206.3

Source: UK Energy in Brief, Department of Energy and Climate Change

27 Digest of United Kingdom Energy Statistics
https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes

2 UK Energy in Brief, DECC
https://www.gov.uk/government/collections/uk-energy-in-brief
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Figure 16 shows final energy consumption in the UK from 1990 to 2012 by fuel type.?® Final
energy consumption in 2012 in the UK was 140.6 mtoe — this was the second lowest level of
final energy consumption over the period 1990 to 2012. Final energy consumption in 2011, at
137.3 mtoe was the lowest level of consumption. An 8% decrease seen between 2010 and
2011 was driven by a 17% reduction in gas consumption, resulting from a milder winter in
2011 requiring less fuel for heating purposes compared with the cold winter in 2010. This was
reversed between 2011 and 2012, when more gas was used in the winter heating season as
temperatures were cooler.

Between 1990 and 2012, final energy consumption in the UK decreased by 5%, from 147.3
mtoe to 140.6 mtoe. This fall of 6.7 mtoe, was created from a reduction in the consumption of
solid fuels of 11.4 mtoe and a reduction in petroleum 3.1 mtoe; alongside increases in electricity
(3.7 mtoe), bioenergy and waste (1.9 mtoe), heat sold (1.2 mtoe) and natural gas (1.0 mtoe).

In 1990 final energy consumption from petroleum was 43% of total final energy consumption in
the UK, increasing slightly to 44% in 2011. Over the same period, electricity increased from 16%
to 20%, with solid fuels falling from 9% to 2%. In 2011, bioenergy and waste made up 2% of final
UK energy consumption.

From 2005, a general declining trend in final energy consumption was driven by improvements
in energy efficiency. However, in the last 4 years a number of one-off effects have driven down
the series — namely the recession into 2009, reduced consumption, particularly cold weather
in 2010 and 2012 resulted in an increase in demand, whilst warmer weather in 2011 caused
consumption to fall back. The cold weather of 2012 saw final energy consumption increase by
2% between 2011 and 2012.

Figure 16: Final energy consumption by fuel, UK, 1990-2012
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Figure 17 shows the changing levels of energy consumption (including non-energy use) in

the UK by sector.®° In 1990 total final UK consumption was 158,520 thousand tonnes of oil
equivalent. The transport sector was responsible for 31% of total final energy consumption, the
domestic sector a further 26%, with industry consumption responsible for 24% and other final
users 12%. However, by 2012 total UK consumption had declined by 7% to 148,198 thousand
tonnes of oil equivalent. During this period, consumption from transport had risen to 36% of the

2% Energy Consumption in the UK. DECC
https:/www.gov.uk/government/collections/energy-consumption-in-the-uk

0 Energy Consumption in the UK. DECC
https:/www.gov.uk/government/collections/energy-consumption-in-the-uk
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UK total, domestic consumption had increased to 29% of UK consumption, with
industrial consumption decreasing to 17% of total UK consumption and other final users
increasing to 18%.

Figure 17: Final energy consumption by sector, UK, 1990-2012
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The relationship between energy consumption and economic activity at the aggregate level can
be gauged by comparing a country’s temperature corrected inland primary energy consumption
with its gross domestic product (GDP). The energy ratio is calculated by dividing temperature
corrected primary energy consumption by GDP at constant (2010) prices. The energy ratio has
fallen steadlily, at around 2.5% per year since 1990, though since 2005 the rate has fallen at
2.6% per year as shown in Figure 18.%

Figure 18: Energy ratio, UK, 1990-2012
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The downward trend in the ratio can be explained by a number of factors:

* Improvements in energy efficiency (including the impact of the EU Emissions Trading
System, Climate Change Agreements and the Carbon Reduction Commitment)

e Fuel switching in generation (from gas to coal)

8! Energy Sector Indicators, Department of Energy and Climate Change: https://www.gov.uk/government/
publications/uk-energy-sector-indicators-2013
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¢ A decline in the relative importance of energy intensive industries
e The fact that some uses, such as space heating, do not increase

Latest International Energy Authority data shows that the energy ratio is falling in all G8
countries. The UK is estimated to have the lowest energy ratio in the G8.

A key driver of energy use in the UK is price. UK energy prices are influenced by a number of
factors, both local and global. Prices of primary fuels (gas, coal, oil) will obviously affect the price
of secondary fuels (electricity, road fuels), but can also themselves be affected by the price of
the other primary fuels.

The price of crude oil is the main driver in the cost of all energy. Petroleum products such as
petrol are made from crude oil, and as such, changes in the price of oil will be reflected in the
cost of these products. However, gas prices have historically been linked to oil, and as initially oil
and then gas have formed a major input to electricity generation, the price of electricity has also
been driven by oil prices.

Figure 19 shows the Brent spot crude prices from 1990 to 2012. In 1990 the Brent spot price
was 23.73 $/bbl, in 2012 this was nearly five times higher at to 111.67 $/bbl. The 2012 average
was a high over the 1990 to 2012 period, whilst the average 1998 average price was a low at
12.72 $/bbl.*2

Figure 19: Spot crude prices, 1990-2012
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1.9 Transport profile

Transport accounted for around 22% of the UK’s GHG emissions in 2011, representing a reduction
of 2% since 1990.%® Road transport is the most significant source of emissions in this sector and in
particular the changes seen in passenger cars heavily influence the Transport category.

Between 1990 and 2011 there has been an increase in the total distance travelled (passenger
kilometres) in the UK. This increase is driven mainly by an increase in the distance travelled by
road, and in particular by cars, vans and taxis although there have been small falls since 2007
as shown in Figure 20.3*

82 BP Statistical Review
http://www.bp.com/content/dam/bp/pdf/statistical-review/statistical_review_of_world_energy_2013.pdf

33 The figure quoted is for emissions by source and does not include memo items such as international aviation
and shipping.

34 Transport Statistics Great Britain 2012,
https:/www.gov.uk/government/publications/transport-statistics-great-britain-2012
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Figure 20: Passenger Transport by Mode, 1990 - 2011
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The number of licensed vehicles in Great Britain has increased from about 25 million in 1990 to
nearly 35 million in 2012. Vehicles in the private and light goods taxation class (which is mainly
made up of private cars and light vans) accounted for about 89% of all the licensed vehicles

in 2012.

Most of the increase in new registrations has been in the private and light good vehicles tax
class. New registrations in the other tax classes have remained fairly steady with most years
between 290,000 and 440,000 new vehicle registrations. It is likely that the significant decrease
in new registrations since 2008 was caused by the recession and the ongoing economic
climate. New car and light van registrations were helped by the Vehicle Scrappage Scheme
which ran between May 2009 and March 2010.

Both Vehicle Excise Duty (VED) and the Company Car Tax System® rewards motorists for
selecting fuel-efficient cars by being linked to the vehicles’ carbon emissions. Reforms to VED
mean that for cars with the very lowest carbon emissions the rate is reduced to zero. Motorists
can save thousands of pounds on their company car tax bill if they choose clean, low-carbon
vehicles.

Due to the increased manufacture of more fuel efficient cars, new cars sold in the UK are
approximately 30% more fuel efficient for petrol and approximately 20% more fuel efficient for
diesel than they were a decade ago.*

In 2012, transport accounted for 39% of all final energy consumption in the UK. Road transport
accounted for 27% of final energy consumption with aviation accounting for 9%. The direct use
of petroleum accounted for 98% of transport energy consumption.®

Energy from renewable sources made up around 3.1% of transport energy consumption in
2012 up from 0.3% in 2005. Aimost all transport renewable energy consumption is in the form
or biofuels blended into petrol and road diesel. As shown in Figure 21 biofuels made up 2.4% of
road transport energy consumption in 2012, up from 0.2% in 2005.

35 Vehicle Certification Agency (VCA) website
www.vca.gov.uk/fcb/index.asp

% Average new car fuel consumption: Great Britain, annual
https://www.gov.uk/government/statistical-data-sets/env01-fuel-consumption

87 Transport energy and environment statistics
https://www.gov.uk/government/collections/energy-and-environment-statistics
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Figure 21: Biofuels as a proportion of all road transport fuels, 2002-2011
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The UK’s long term strategy to reduce transport emissions includes the Renewable Transport
Fuels Obligation (RFTO), which requires 5% of transport fuel sold in the UK to come from
renewable sources by 2013-14.%8 In 2011 the RFTO was amended to introduce mandatory
sustainability criteria which biofuels must meet for those fuels to be eligible for renewable
transport fuel certificates. The amendment also introduced double rewards for some fuel types
including those made from waste materials such as used cooking oil. The percentage of fuel
required to come from renewables was reduced to 4.75% to take account of the inclusion of a
wider group of vehicles.

As can be seen in Figure 22 car traffic decreased slightly (0.2%) between 2011 and 2012, from
240.7 to 240.3 billion vehicle miles.®® In the last ten years, traffic volumes for all vehicle types
have decreased (for example, cars and taxis: -1.0%; heavy good vehicles: -11.9%) except for light
goods vehicles which have increased by over a fifth (21.5%).

Figure 22: Road Traffic by vehicle type (cars and all motor vehicles), 1990-2012
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%8 Dft Renewable Transport Fuels Obligation
https://www.gov.uk/renewable-transport-fuels-obligation

8 Transport energy and environment statistics
https://www.gov.uk/government/collections/energy-and-environment-statistics
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Government forecasts suggest that road traffic will return to the growth trend evident before

the recession. Forecasts from the National Transport Model suggests that by 2035 road traffic
will be 44% higher than in the level in 2010. The greatest growth is in light goods van traffic
which is forecast to be 88% higher than in 2010. The only forecast decrease is a small decrease
in bus and coach traffic of 1% between 2010 and 2035. Despite this increase in traffic, CO,
emissions are forecast to decline by around 9% from 2010 levels, reflecting fleet fuel efficiency
improvements and use of biofuels.

Figure 23 shows that in 2010, the level of domestic freight moved was at broadly the same level
as in 1990, at around 222 billion tonnes kilometres.*® Since the late-1980s, more than 60% of
goods moved have been transported by road. The amount travelling this way rose to 151 billion
tonne kilometres in 2010 from 137 billion tonne kilometres in 2009, an increase of 10%. Goods
moved by rail have increased slowly since the mid-1990s to account for around 9% of all goods
moved in 2010. In recent years, rail freight has also accounted for around 5% of goods lifted,
compared with 9% in 1980/81. Goods moved by pipeline have remained fairly stable over the
last 25 years, at between 10 and 12 billion tonne kilometres.

Figure 23: Domestic goods moved by mode: Great Britain, 1990-2010,
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110 Waste

In 2011 GHG emissions from waste contributed to 3% of total UK emissions; representing a
decrease of 64% since 1990. Approximately 82% of emissions from this sector are attributable
to landfill CH,.

Consistent with the EU Landfill Directive, the government and the devolved administrations have
published waste strategies aiming to reduce the quantity of waste produced and to increasingly
recover value from it. The strategies also set targets for reducing the amount of waste sent to
landfill and to increase the amount of recycling or composting. These targets will further reduce
the level of methane emissions from the waste sector in the UK.

In 2011/12 households in England produced 22.9 million tonnes of waste, continuing the year
on year fall seen since 2007/8. The last data for commercial and industrial data from 2009 also
shows a significant decrease with 47.9 million tonnes, a decrease of 29% since the previous
survey in 2002/3. (The industrial sector accounts for 24.1 million tonnes and the commercial
sector 23.8 million tonnes.)

40 Transport energy and environment statistics
https://www.gov.uk/government/collections/energy-and-environment-statistics
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In 2011/12, 43% of household waste was recycled, the highest recycling rate recorded for
England, Local Authorities recycled, composted or reused 10.7 million tonnes of the waste they
collected. This amounted to more than was landfilled for the first time since records began,
although an increase in incineration may have partly accounted for the change in landfill.

A total of 25.0 million tonnes, or 52%, of commercial & industrial waste was recycled or reused
in England in 2009, compared to 42% in 2002/3. A total of 11.3 million tonnes, or 24%, of
commercial & industrial waste was sent to landfill in 2009, compared to 41% in 2002/3. Small
enterprises, with between 0 and 49 employees, produced 16.6 million tonnes of C&l waste in
England, in 2009, or 35% of total commercial & industrial waste*'.

111 Building stock and urban structure profile

Despite the UK’s long history of urbanisation, some areas are sparsely populated, including
the Highlands of Scotland, and parts of Wales and northern England. In 2011 there were
around 28 million dwellings in the UK, of which 23 million were in England.*> Most common
are semi-detached houses (30%), followed by terraced houses (25%), detached houses (23%),
and purpose built flats (17%).*® The number of households in England is projected to increase
by 10% between 2011 and 2021.% This reflects, amongst other things, the increasing number
of people living on their own. In Scotland the number of households is projected to increase by
around 23% between 2010 and 2035.4

Figure 24: Total non-domestic properties for England and Wales, 2000-2012
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Note 1: Hereditament is the legal name for the unit of non-domestic property that is, or may become, liable to national non-domestic
rates, and thus appears on the rating lists.

Note 2: Categories are assigned where the floorspace data met certain criteria, where the criteria is not met the hereditament is put in
an excluded category.

4 Commercial and industrial waste generation and management
https:/www.gov.uk/government/publications/commercial-and-industrial-waste-generation-and-management

42 Dwelling stock
https:/www.gov.uk/government/statistical-data-sets/live-figures-on-dwelling-stock-including-vacants
43 2011 Census
http://www.ons.gov.uk/ons/guide-method/census/2011/index.html

4 Household projections
https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections
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The total non-domestic properties in England and Wales have remained relatively stable in
the years 2007-2011as shown in Figure 24, however there have been noticeable increases
(approximately 15%) in the offices category.*

112 Agriculture profile

The total area of agricultural land in the UK in 2012 was around 18.3 million hectares. About 6.3
million hectares of this was arable (including uncropped land), of which around half was under
cereal production. 11.1 million hectares is currently under grass, (temporary, permanent and
sole right rough grazing). The remainder was common rough grazing, other land (roads, paths,
buildings, etc.) or farm woodland.*®

The total number of cattle and calves in the UK increased by 0.5% to just over 9.7 million
between December 2011 and December 2012. This reversed the trend of declining cattle
numbers since 2005 at this time of year. The UK’s dairy herd remained static at 1.8 million and
the UK’s beef herd continues to shrink, falling by 0.8% to 1.6 million. Total cattle numbers in the
UK during the period 2006-2012 are shown in Figure 25.4

Figure 25: Total Cattle in the UK, December 2006-December 2012
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The total number of pigs in the UK decreased by 2.4% since December 2011 to just over 4.2
million, which is the smallest pig herd as at 1 December since 2000 (the first year for which
figures are readily available). The total number of breeding pigs in the UK increased by 2.% to
just over 500,000 animals in December 2012. Total pig numbers in the UK during the period
2002-2012 are shown in Figure 26.4¢

The total number of sheep and lambs in the UK increased by 4.4% between December 2011
and December 2012 to just under 23.0 million. The UK’s female breeding flock increased by
0.4% to 14.3 million over the same period. Larger increases were seen in other sheep and lambs

4 Business floorspace statistics, Valuation Office Agency
http://www.voa.gov.uk/corporate/statisticalReleases/120517_CRLFloorspaceReleaseNotes.html#Glossary

4 Agriculture in the UK 2012 https://www.gov.uk/government/publications/agriculture-in-the-united-kingdom-2011

4 Farming statistics: livestock populations at 1 December 2012 — UK and England
https:/www.gov.uk/government/publications/farming-statistics-livestock-populations-at-1-december-2012-uk-
and-england

48 Farming statistics: livestock populations at 1 December 2012 — UK and England

https:/www.gov.uk/government/publications/farming-statistics-livestock-populations-at-1-december-2012-uk-
and-england
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for the UK rising 11.7%. Livestock numbers have an impact on GHG emissions due to enteric
fermentation. Total sheep and lamb numbers in the UK during the period 2008-2012 are shown
in Figure 27.4°

Figure 26: Total pig numbers in the UK, December 2002-December 2012
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Figure 27: Total sheep and lambs in the UK, December 2008-December 2012
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1.13 Forestry profile

The area of woodland in the UK at 31 March 2013 is 3.1 million hectares. Of this total, 1.4 million
hectares (45%) is in Scotland, 1.3 million hectares (42%) is in England, 0.3 million hectares (10%)
is in Wales and 0.1 million hectares (4%) is in Northern Ireland.*® This has changed relatively

little over the period 2007 to 2011 as can be seen in Figure 28. State forests account for

0.9 million hectares.

4 Farming statistics: livestock populations at 1 December 2012 — UK and England
https:/www.gov.uk/government/publications/farming-statistics-livestock-populations-at-1-december-2012-uk-
and-england

50 Forestry Statistics 2013
http://www.forestry.gov.uk/forestry/infd-7agdgc

UK SAG Inventory & December Survey (a)
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Figure 28: Area of woodland, 1998-2013
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Around 1.6 million hectares of the total UK woodland is made up predominantly of conifer
species, the remainder being broadleaved.

The total area of new planting and restocking in the UK was 23.9 thousand hectares in 2012-13.
Restocking accounted for 55% of this total. Broadleaved species accounted for 83% of the new
planting area but just 26% of the restocked area in 2012-13.

A total of 10.1 million green tonnes of softwood was produced in the UK in 2012. UK hardwood
production totalled 0.5 million green tonnes in 2012. Softwood availability in the UK is projected
to increase to an annual average of 15.9 million green tonnes over the five year period 2017 to
2021 and 18.3 million green tonnes from 2027 to 2031.

Apparent consumption of wood in the UK amounted to 43.2 million m®wood raw material
equivalent in 2012, made up of 10.1 million m?® UK production, 39.6 million m? imports and 6.5
million m® exports.

This sector can act as both a source and a sink for GHG emissions.






Chapter 2:
Greenhouse gas inventory information

2.1

Key developments

In 2011, UK greenhouse gas (GHG) emissions on a UNFCCC basis were 553.2 million
tonnes of carbon dioxide equivalent (MtCO,e) — 29.1% lower than 1990 levels.

The Kyoto Protocol requires that UK GHG emissions are reduced by an average
12.5% below base year levels over the five-year period 2008-12. In 2011, UK’'s GHG
emissions were 29.2% below Kyoto Protocol base-year levels.

Between 1990 and 2011, carbon dioxide (CO,) emissions including LULUCF fell by
22.4%; methane (CH,) emissions fell by 57.6%; and nitrous oxide (N,O) emissions fell
by 49.0%.

Between 1995 and 2011, Hydrofluorocarbons (HFCs) emissions fell by 4.4%;
Perfluorocarbons (PFCs) emissions fell by 29.6%; and sulphur hexafluoride (SF,)
emissions fell by 51.0%.

The reduction in GHG emissions since 1990 has been mainly driven by restructuring
in the energy supply industry (concerted move away from coal and oil generation
towards use of gas); energy efficiency; pollution control measures in the industrial
processes sector and other policies that reduced emissions of non-CO, GHGs, most
notably the increase in landfill methane capture and oxidation.

2.2 Introduction

This chapter presents information on UK GHG inventory, covering emission estimates for the
period 1990-2001, and the National System established to produce and quality assure the UK
GHG Inventory. The UK is obliged to produce an annual GHG inventory, containing an estimate
of all anthropogenic GHG emissions across the UK, in order to meet its commitments under
the UNFCCC and the Kyoto Protocol. A concise summary of the National System is contained
within this chapter, a further more detailed summary can be found in the UK’s National Inventory
Report (NIR), submitted to the United Nations Framework Convention on Climate Change
(UNFCCQ) in 2013.%!

51 UK Greenhouse Gas Inventory, 1990-2011, Annual report for submission under the UN Framework Convention
on Climate Change, April 2013: http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_
submissions/items/6598.php.
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The GHG inventory covers the six direct GHGs under the Kyoto Protocol. These are collectively
known as the ‘basket’ of GHGs and are:

¢ Carbon dioxide (CO,)

¢ Methane (CH,)

* Nitrous oxide (N,O)

e Hydrofluorocarbons (HFCs)
e Perfluorocarbons (PFCs)

*  Sulphur hexafluoride (SF,).

The direct GHGs have different impacts on the atmosphere and are therefore assigned a global
warming potential (GWP). The GWP is a means of providing a simple measure of the relative
effects of the emissions of the various gases when compared with CO, which has a GWP of 1.
Once the emissions of GHGs are converted into their GWP equivalents, they can be summed
and presented as carbon dioxide equivalent emissions, referred to as CO_e. Table 2(c) in the
UK’s first Biennial report (Annex 1) contains a list of respective GWPs for each gas.

The Kyoto Protocol to the UNFCCC was established in 1997 in response to the threat of
dangerous climate change. The UK’s target under the Kyoto Protocol is a reduction in emissions
of 12.5% during the first commitment period (2008-2012) against base year emissions. The UK’s
base year for assessing emissions of CO,, CH,, and N,O is 1990. The UK has chosen to use
1995 as the base year for emissions of the fluorinated gases: HFCs, PFCs and SF,. This is in line
with most other EU member states, and in accordance with Article 3.8 of the Kyoto Protocol.
The UK also uses the inventory to track progress against legally binding domestic targets which
are further discussed in Chapter 3 — Policies and measures. These domestic targets include the
UK reducing GHG emissions by at least 80% by 2050.

The UK instrument of ratification of the Convention and Kyoto Protocol extends the coverage

of these instruments to Overseas Territories (OTs) and Crown Dependencies (CDs) that are
territories under the jurisdiction and sovereignty of the United Kingdom though not part of it.
The OTs covered are Gibraltar, Bermuda, Cayman Islands, Falkland Islands and Montserrat. The
CDs covered are Guernsey, Jersey and the Isle of Man. Emissions from each OT and CD are
calculated individually and added to the UK total.

This chapter shows trends in UK GHG emissions between 1990 and 2011, disaggregating
overall emissions by gas, by source and end-use sector. The by-source basis includes
emissions from the energy supply industry as a particular sector, whereas the end-user basis
reallocates these emissions to the sectors that make use of the energy supplied. The inventory
is also spatially disaggregated to provide geographical breakdown to England and the three
devolved administrations (Scotland, Wales and Northern Ireland), and to 406 local authorities®?
that make up the United Kingdom.

Land use, land-use change and forestry (LULUCF) emissions and removals are reported in the
UK’s GHG inventory in accordance with the rules for reporting this sector under the UNFCCC.
The UNFCCC reporting basis includes an estimate of all anthropogenic sources minus sinks
from the LULUCF sector.

Common Reporting Format Tables used for reporting GHG emissions estimates to the
UNFCCC are included as Annex 3. A narrower definition of LULUCF emissions and removals
is used to assess progress against the Kyoto target which includes only mandatory activities

52 Local Authority is a designation of local government used in the United Kingdom.
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under Article 3.3 of the Kyoto Protocol, and forest management, which the UK has chosen as
an activity under Article 3.4 of the Kyoto Protocol. In the first commitment period of the protocoal,
the UK decided not to account for cropland or grazing land management or re-vegetation under
Article 3.4. For the second commitment period the UK may elect to account for cropland and
grassland management

(re-vegetation activities do not occur in the UK).

For calculation of the Kyoto Protocol Base Year deforestation emissions in 1990 are included in
the base year total, as required by Article 3.7 of the Kyoto Protocol and subsequent decisions of
the COP (Conference of the Parties).

2.3 National system for preparing the UK GHG inventory

This section provides a summary of the national system the UK uses for preparing its GHG
inventory. Section 1.2 of the National Inventory Report (NIR) presents the full details of the
institutional arrangements the UK has for inventory preparation.®®

The UK’s GHG inventory is compiled under contract to DECC®* by a consortium led by the
environment consultancy Ricardo-AEA.*® Ricardo-AEA also compiles the UK'’s Air Quality
Pollutant Inventory, used for reporting emissions to other international agreements, including the
Gothenburg Protocol and the UNECE Convention on Long Range Trans boundary Air Pollution.
The majority of the underlying information is held on common databases and this helps ensure
consistency between these inventories. Emissions estimates from the energy supply sector,
industrial processes sector and waste management sector are produced under the Ricardo-
AEA contract. Emissions from the agricultural sector are provided by Rothamsted Research
under contract to Defra and emissions and removals in the LULUCF sector are produced on
behalf of DECC by the Centre for Ecology and Hydrology (CEH).

The GHG inventory is compiled annually according to Intergovernmental Panel on Climate
Change (IPCC) Guidelines and Good Practice Guidance (IPCC, 1996, 2000 and 2003) and

with regard to the 2006 Guidelines (IPCC, 2006).° Methodological improvements take account
of new data sources, updated guidance from IPCC, relevant work by organisations such as
CORINAIR (the European inventory system for certain air pollutants) and specific research
programmes sponsored by government Departments including DECC, Defra and Department
for Transport (DfT) together with the Devolved Administrations. All methodological improvements
are applied back to 1990 to ensure a consistent time series.

The UK operates an established national system for GHG emissions estimation, reporting and
archiving. There are a wide range of activities that take place as part of this system. These
activities include: collecting and processing data from a wide range of sources; selecting
appropriate emissions factors and estimation methods according to IPCC guidance; compiling
the inventory; managing all aspects of inventory Quality Assurance (QA) and Quality Control
(QC) including the Quality Control of raw and processed data and data management tools;
documentation and archiving; prioritisation of methodology and data improvements; and
completing uncertainty assessments. The methodologies and data sources used to create the
GHG inventory are summarised in Section 1.4 of the NIR.

53 2011 UK National Inventory Report (NIR): http:/naei.defra.gov.uk/reports/reports?report_id=747.

54 Department of Energy & Climate Change, 3 Whitehall Place, London, SW1A 2AW, Tel: +44 (0)3000604000,
email: climatechange.statistics@decc.gsi.gov.uk

% Ricardo-AEA, The Gemini Building, Fermi Avenue, Harwell, Didcot, OX11 0QR, Tel: +44 (0)123575300,
email: enquiry@ricardo-aea.com

56 |PCC Guidelines: http://www.ipcc-nggip.iges.or.jp/public/index.html.
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The NIR, including Common Reporting Format (CRF) tables, is reported to the UNFCCC, and
to the EU Monitoring Mechanism (EUMM), by the deadlines set. Further details are provided in
Section 1.4 of the NIR, and in subsequent chapters and appendices of the NIR. The national
system ensures that the UK will be able to engage with the expert review process under Article
8 of the Kyoto Protocol.

Data are collected on an annual basis from national statistics, industry, trade associations and
data associated with industrial pollution reporting and emissions trading. Emissions factors are
reviewed on an annual basis, and if necessary updated. A consistent time series of emissions
and removal estimates is maintained by recalculations to previous years of the time series where
necessary if methods or data have been updated. Each sector specific chapter of the NIR
provides details of the process for the recalculation of previously submitted inventory data, and
the effects of these recalculations. Chapter 10 of the NIR provides a summary which explains
and justifies any re-calculations across the inventory. These approaches are fully compliant with
the requirements of the Kyoto Protocol and IPCC good practice.

Figure 29 shows the main elements the UK National Inventory System, including provision of
data to the European Union under the terms of the EU Monitoring Mechanism.

Figure 29: Main elements for the preparation of the UK GHG inventory

Source: UK National Inventory Report.

The complexity (or tier) of the methods used to estimate emissions (and removals) of GHGs is
prioritised. Higher tier methods of calculation and country specific emissions factors are used for
key source categories in the inventory. The UK inventory mainly uses higher tier methods, and
makes extensive use of country specific emissions factors.
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The GHG inventory is subject to a range of review procedures. These include an annual internal
pre-submission review, where the latest GHG inventory is presented and discussed at the
National Inventory Steering Committee (NISC). The inventory is also reviewed each year by the
UNFCCC either during centralised, desk or in-country reviews, and in addition, is reviewed by
the compilers of the EU GHG inventory. Any recommendations made as part of these reviews
are used 1o help guide the development of the inventory. Chapter 10 of the NIR provides brief
details of improvements to the NIR and the inventory in response to FCCC reviews.

DECC has been appointed as the Single National Entity with responsibility for the overall
management and strategic development of priority improvements in the UK’s GHG inventory.
The latest NIR provides the contact details for the Single National Entity. Ricardo-AEA is the
delegated Inventory Agency with responsibility for the planning, preparation and reporting of
the UK GHG inventory. Ricardo-AEA is responsible for the quality and delivery of datasets to
DECC and reporting in DECC'’s behalf. DECC has established the NISC, an inter-departmental
committee responsible for prioritising improvements and the approval of the national inventory
data prior to submission to the European Union (EU) through the European Commission (EC)
and the UNFCCC each year, as well as guiding the development of the inventory.

DECC has an inventory Improvement programme, a process for prioritising improvement needs,
clarifying and consulting with stakeholders via the NISC and contracting the improvement

work, where needed, via a framework contract with key inventory experts . The improvement
programme aims to ensure completeness of the inventory and reduce its uncertainty. The
programme is informed by assessments of uncertainty in the inventory, the identification of key
categories, the procedures to ensure quality, and the outcomes of reviews. Section 1.7 of the
NIR provides details of the uncertainty analyses; Section 1.5 provides a description of the key
categories and the processes to identify them; and, Section 1.6 provides a description of the
QA/QC system, and the inventory improvement programme.

The NIR provides some of the additional reporting required under Article 7, paragraph 2 of
the Kyoto Protocol. Other sources of information required under Article 7, paragraph 2 are
summarised in Annex 8.

The UK National Registry®” is operated and maintained by the Environment Agency®® on behalf
of DECC.

The National Registry conforms to the technical standards for data exchange between

registry systems as outlined in the Independent Assessment Report (IAR).*° This also shows
the measures that are taken to safeguard data and a description of the database structure.
Procedures and security measures are employed to minimise discrepancies and prevent
unauthorised changes or errors. Further information can be found in the Standard Assessment
Reports (SIAR). Results of test procedures can also be found in these reports.

Information on the registry is publicly available on the environment agency website.®° Section
14 of the NIR contains further information on the changes in the National Registry. As part of

a wider government initiative for the publication of data, registry information will be in transition
from its current location to a new ‘.gov’ website. During this time, information will continue to be
available where possible.

5 https://ets-registry.webgate.ec.europa.eu/euregistry/GB/index.xhtml

% Environment Agency, PO Box 544, Rotherham, S60 1BY, Tel: +44 (0)3708506506, email: ethelp@environment-
agency.gov.uk

% http://unfcce.int/kyoto_protocol/registry_systems/independent_assessment_reports/items/4061.php

80 http://www.environment-agency.gov.uk/business/topics/pollution/137208.aspx
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2.4 Geographical coverage

2.41 Geographical coverage used for National and International reporting

The UK inventory provides data to assess progress with the UK’s commitments under the
Kyoto Protocol, the UK'’s contribution to the EU’s target under the Kyoto Protocol and progress
towards domestic targets to reduce GHG emissions.

Geographical coverage for these three purposes differs to some extent, because of the
following:

e The Kyoto commitment extends coverage to emissions from the Crown Dependencies
of Jersey, Guernsey and the Isle of Man, and the Overseas Territories that have
ratified the Convention and Kyoto Protocol (the Cayman Islands, the Falkland Islands,
Bermuda, Montserrat and Gibraltar). This is the geographical coverage which is
reported to the UNFCCC.

¢ The UK’s commitments under the EU’s Kyoto Protocol target only include the parts
of the UK which are also parts of the EU (the UK and Gibraltar, excluding all Crown
Dependencies and other Overseas Territories).

e The carbon budgets and targets under the UK Climate Change Act 2008 apply only to
the UK excluding the UK’s Crown Dependencies and Overseas Territories.

Table 6 shows the total GHG emissions estimates associated with the geographical coverages
of the United Kingdom, Crown Dependencies and Overseas Territories including net emissions/
removals from LULUCFES' Together these total the overall emissions estimates submitted to

the UNFCCC.#2

Table 6: UK GHG emissions by geographical coverage, MtCO_e

1990 1995 2000 2005 2010 2011
United Kingdom 27,819 29,419 35.8 20.2 64.0 15.7
Crown Dependencies 1.8 2.0 2.0 1.7 1.7 1.7
Overseas Territories (excluding Gibraltar) 1.7 1.6 1.8 2.1 2.1 2.2
Gibraltar 0.2 0.2 0.2 0.2 0.3 0.2
Total 774.8 715.6 6779 659.3 594.1 553.1
Change from 1990 0.0% -7.6% -12.5% -14.9% -23.3% -28.6%

Source: 2011 Final UK greenhouse gas emissions.

2.5 Geographical coverage used in this report

This report presents emissions estimates based on UNFCCC coverage. Tables 6, 7 and

8 present emissions estimates consistent with this coverage. Figure 30 shows the trend in
emissions reported under the Kyoto Protocol; the geographical coverage is on a UNFCCC
basis but the total emissions differ slightly. This arises due to differences in reporting of Land
Use, Land Use Change and Forestry under the UNFCCC and the Kyoto Protocol. Under the
UNFCCC, all emissions and removals from this sector are included, whereas under the Kyoto

81 UK National statistics: 2011 Final UK greenhouse gas emissions https://www.gov.uk/government/publications/
final-uk-emissions-estimates

62 UK National Statistics publications have a geographical coverage that includes the United Kingdom and Crown
Dependencies.
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Protocol, only selected emissions and removals are included. This report does not further
discuss these reporting differences, but the executive summary of the UK NIR contains more
information. Emissions both including and excluding LULUCF are provided in Annex 3.

2.6 GHG emissions trends

Figure 30 shows the trend in emissions between 1990 and 2011 for the basket of six GHGs
covered by the Kyoto Protocol along with the emissions reduction target relating to the first
commitment period under the Kyoto Protocol. Annual GHG emissions for 2011 were an
estimated 29.2% below the fixed base year®® emission. This has been driven by a number of
factors such as the move away from coal-fired generation towards the use of natural gas and
renewable sources, tighter regulation of landfills, increased utilisation of landfil CH, in gas flares
and engines and abatement technology in adipic acid and nitric acid manufacture.

Information on individual gases is contained in sections below and Annex 3 contains tables
summarising the UK’s GHG emissions. More details can be found in the UK’s annual GHG
inventory, published in April 2013.54

Figure 30: UK emissions of GHGs, 1990-2011
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Source: 2011 Final UK greenhouse gas emissions.
Notes: The Kyoto Protocol target line is calculated from a fixed base-year figure, as defined in the UK’s Initial Report®

2.7 GHG emissions inventory by gas

Table 7 shows historical data for CO, and the other GHGs. This includes the full UNFCCC
coverage of the UK its Crown Dependencies and Overseas Territories. Further detailed
information and analysis can be found in the UK NIR.

The sections that follow summarise the main factors affecting the historical trend by gas.
Percentages and data quoted in these sections refer to the full UNFCCC geographical coverage
unless otherwise specified. Annex 3 has more detailed data available for all years from
1990-2011.

83 The Base Year for emissions of carbon dioxide, methane and nitrous oxide is 1990. The Base Year for
emissions of fluorinated gases (F-gases) is 1995. The Fixed Base Year is taken from the UK’s Initial Report
under the Kyoto Protocol. This report was submitted in 2006, based on emissions reported in the 1990-
2004 Greenhouse Gas Inventory, and was subject to official review in 2007. For the purposes of calculating
achievement of the Kyoto Protocol target emissions occurring in this base year are now fixed, in MtCO,e.

64 2011 UK National Inventory Report (NIR): http:/naei.defra.gov.uk/reports/reports?report_id=747.
85 http://unfcce.int/files/national_reports/initial_reports_under_the_kyoto_protocol/application/pdf/report_final.pdf
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Table 7: UK GHG emissions (UNFCCC coverage), MtCO e

1990 1995 2000 2005 2010 2011
Carbon dioxide 593.5 555.3 554.8 556.1 499.9 460.7
Methane 99.2 85.2 65.0 48.5 43.0 421
Nitrous oxide 68.3 58.0 46.5 1.2 35.9 34.8
Hydrofluorocarbons 1.4 15.3 9.3 1241 14.4 14.7
Perfluorocarbons 1.4 0.5 0.5 0.3 0.2 0.3
Sulphur hexafluoride 1.0 1.2 1.8 11 0.7 0.6
Total GHG emissions by sources minus 774.8 715.6 677.9 659.3 5941 5531
removals by sinks
Total GHG emissions including only mandatory 769.7 711.0 675.2 659.0 594.0 552.6
Article 3.3 LULUCF activities and forest
management cap under Article 3.4 LULUCF
(Kyoto Protocol definition)
Change from Kyoto Protocol fixed base year -1.3% -8.8% -13.4% -15.5% -23.8% -29.2%
levels (for row above)
Fixed Base Year5® 779.9

Source: 2011 Final UK greenhouse gas emissions.

2.71 Carbon dioxide

Carbon dioxide had the largest share of UK greenhouse gas emissions in 2011, making up 83%
of the inventory. Net CO, emissions (all anthropogenic sources minus removals by sinks) in 1990
were estimated to be 590.5 MtCO,e, or an estimated 77% of the UK's total emissions of GHGs.

By 2011, CO, emissions estimates had been reduced by 23% to 457.2 MtCO,e, contributing an

estimated 83% of UK GHG emissions in that year.

The main source of CO, is from combustion of fossil fuels. Power station emissions have
contributed the most to decreases in CO, (by an estimated 59 MtCO,e, across the period)
primarily due to the move away from coal-fired generation towards the use of natural gas and
renewable sources. Industrial combustion emissions have decreased due to lower fuel use, in
part due to improvements in energy efficiency and fuel-switching to gas.

In the LULUCF sector estimates take account of changes in carbon stocks in forests and

soils, based on land use and soil survey data, and on annual planting data from the Forestry
Commission. CEH also uses the inventories of woodlands in Great Britain (England, Scotland
and Wales), which the Forestry Commission has undertaken at 15-20 year intervals since

1924. Data from the most recent is available to DECC, and is being used to improve inventory
estimates for this sector. The final dataset will be published by the Forestry Commission in 2015.

Figure 31 shows the contribution of each sector to the emissions of CO, between 1990
and 2011.

2.7.2 Methane

Methane is the second largest share of the UK’'s GHG emissions by gas. Estimated emissions
of CH, in 1990 were 98.6 MtCO e, contributing an estimated 13% of the UK’s total emissions
of GHGs. By 2011 CH, emissions estimates had been reduced by 58% to 41.7 MtCO_e,
contributing an estimated 8% of UK GHG emissions in that year.
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Figure 31: Carbon dioxide emissions by source, 1990-2011, MtCO,e
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Source: 2011 Final UK greenhouse gas emissions.

The major sources of CH, include the anaerobic degradation of landfill waste, enteric
fermentation and waste management in the agriculture sector, leakage of natural gas from the
distribution network, and emissions due to coal mining. The overall trend in CH, emissions is
a relatively steady decline driven by large reduction in landfill emissions. Emissions estimates
have decreased by 29 MtCO e since 1990, due to tighter regulation of landfills and increased
utilisation of landfil CH, in gas flares and engines.

Mitigation actions in the energy supply sector (including replacing UK gas distribution
infrastructure and the using of CH, from working and abandoned coal mines) and a reduction in
livestock numbers have reduced CH, emissions.

Figure 32 shows the contribution of each sector to the emissions of CH, between 1990
and 2011.

Figure 32: Methane emissions by source, 1990-2011, MtCO,e
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2.7.3 Nitrous oxide

Nitrous oxide emissions contributed 68.2 MtCO,e or an estimated 9% of the UK’s total GHG
emissions in 1990. By 2011 N,O emissions estimates had been reduced by approximately 49%
to 34.7 MtCQO,e, contributing an estimated 6% of UK GHG emissions in that year.

The industrial processes sector was a major source of N,O emissions in the 1990s. Emissions
from this sector have declined significantly following the introduction of abatement technology
in adlipic acid and nitric acid manufacture and due to plant closures. The largest source of N,O
in 2011 is agricultural soils, accounting for an estimated 78% of total N,O emissions. Agricultural
soil emissions have declined by an estimated 19% since 1990 due to improvements in farm
management practices.

Figure 33 shows the contribution of each sector to the emissions of N,O between 1990
and 2011.

Figure 33: Nitrous oxide emissions by source, 1990-2011, MtCO_e
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Source: 2011 Final UK greenhouse gas emissions.

2.7.4 Fluorinated gases (hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride)

Emissions of the fluorinated or industrial gases are small in absolute terms, but their significance
is increased by high Global Warming Potential (GWP) values, see Table 2(c) in the UK’s first
Biennial report (Annex 1). For the purpose of accounting under the Kyoto Protocol, the UK

has chosen to use 1995 as the base year for emissions of HFCs, PFCs and SF,. This is in line
with the approach adopted by the majority of EU member states. Emissions estimates of the
F-gases totalled 15.6 MtCO,e in 2011. Since 1995 the overall decrease in their emissions has
been an estimated 8.5%, due mainly to the fall in emissions from F-gas manufacture, due to the
installation of abatement equipment at two of the three manufacturers. Emissions from certain
end-use sectors, such as refrigeration, are continuing to grow.

Since 1990, emissions of HFCs are estimated to have increased by 29%. The largest
contribution to this sector in 2011 arises from refrigeration and air conditioning equipment. In
2011, these contributed an estimated 77% to the overall emissions of HFCs. Emissions from

this category arise due to leakage from refrigeration and air conditioning equipment during

its manufacture and lifetime. Emissions from aerosols contribute the next largest percentage
(estimated to be 19%) to overall HFCs emissions. In this category, it is assumed that all the fluid
is emitted in the year of manufacture. This category contains mainly industrial aerosols and also
metered dose inhalers. Emissions from manufacture of HFCs and HCFCs have decreased by an
estimated 99% since 1990, due to plant closures and the installation of abatement equipment.
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Figure 34 shows the contribution of each sector to the emissions of HFCs between 1990
and 2011.

Figure 34: Hydrofluorocarbons emissions by source, 1990-2011, MtCO_e
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Perfluorocarbons emissions have declined by an estimated 77% since 1990. The main source
of PFCs emissions is aluminium production. During the process of aluminium smelting, PFCs
are formed as a by-product. Since 1990, emissions arising from aluminium production have
decreased an estimated 88% due to significant improvements in process control and an
increase in the rate of aluminium recycling.

Figure 35 shows the contribution of each sector to the emissions of PFCs between 1990
and 2011.

Figure 35: Perfluorocarbons emissions by source, 1990-2011, MtCO e
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Source: 2011 Final UK greenhouse gas emissions.

The use of SF, in magnesium foundries contributed around 12% towards total SF, emissions in
2011, and total emissions from magnesium foundries has decreased by an estimated 83% due
to declining production. The electronics industry and sports shoes industry account for 88% of
emissions and have not changed significantly since 1990.
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Figure 36 shows the contribution of each sector to the emissions of SF, between 1990
and 2011.

Figure 36: Sulphur hexafluoride emissions by source, 1990-2011, MtCO,e
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Source: 2011 Final UK greenhouse gas emissions.

2.8 Sectoral emissions — by source

Table 8 shows the contribution to UK GHG emissions of different sectors by emissions source.
By-source reporting shows emissions from the energy supply industry separately to the other

sectors. Annex 3 contains more detailed data available for all years from 1990-2011.

Table 8: GHG emissions by source (UNFCCC coverage), MtCO,e

Sector 1990 1995 2000 2005 2010 2011
Agriculture 64.0 62.8 59.4 55.7 51.4 51.4
Business 115.4 110.3 114.0 108.3 92.0 89.2
Energy Supply 2731 234.8 219.3 228.5 205.3 192.1
Industrial Process 54.7 451 247 18.8 1.7 10.2
Land Use Change 4.0 3.3 0.4 -2.6 -3.7 -3.3
Public 1341 12.8 1.5 1141 8.4 71
Residential 80.9 82.5 90.4 88.1 90.2 69.9
Transport 122.2 122.6 127.2 131.0 120.8 11941
Waste Management 47.5 41.5 30.9 20.5 18.0 174
Total GHG emissions by sources minus 774.8 715.6 677.9 659.3 5941 5531
removals by sinks

Change from 1990 0.0% -7.6% -12.5% -14.9% -23.3% -28.6%

Source: 2011 Final UK greenhouse gas emissions.
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Energy supply was responsible for an estimated 183 MtCO,e or 39.8% of net CO, emissions

in 2011. Overall, between 1990 and 2011, there has been a 14% increase in the amount of
electricity generated. The restructuring of the energy supply industry in the mid-1990s led to

a significant decrease in emissions to 1999, as there was a strong move away from coal and

oil generation towards use of gas. Between 1999 and 2006 emissions increased, due to the
volatile and high gas price and the corresponding switching from gas to coal. However between
2006 when CO, emissions from the energy supply sector peaked and 2011, emissions have
again shown a decline, down an estimated 18% on 2006. This decrease has resulted from a
combination of changes in mix of fuel being used for generation, together with greater efficiency
due to improvements in technology.

Further details for each sector can be found in the UK NIR describing factors such as a detailed
source description, methodology and sources contributing to the sector.

2.9 Sectoral emissions — by end-user

Table 9 shows GHG emissions on an end-user basis. The by-source basis reports emissions
from the energy supply industry separately to its own category. Emissions by end-user attributes
the emissions from energy supply to the end-user of that energy rather than the source. The
geographical coverage presented includes UK and Crown Dependencies. Emissions from
Overseas Territories are not included in the end-user analysis, but are included as their own row
in the table to ensure overall total emissions are consistent with UNFCCC coverage. Emissions
by end user are included in this chapter as additional information only. Policies and measures
are based on emissions by source discussed earlier in this chapter.

The “exports” sector represents emissions associated with the production of fuels within the UK
(for example, from a refinery or a coal mine) which are subsequently exported or sent to bunkers
for use outside the UK. Since these fuels are ultimately used for activities which occur outside
the UK, it would not be appropriate to allocate the emissions from their production to any of the
National Communication sectors, hence they are reported separately.

Table 9: GHG emissions by end-user, MtCO,e

Sector 1990 1995 2000 2005 2010 2011
Agriculture 67.6 65.7 61.9 58.2 53.7 53.6
Business 2477 215.0 214.2 2101 183.0 175.0
Industrial Process 57.3 47.4 26.6 19.5 12.6 14
LULUCEF (net) 4.0 3.3 0.4 -2.6 -37 -3.3
Public 30.8 28.2 23.6 22.2 17.9 15.9
Residential 169.7 156.5 158.9 164.0 157.8 130.5
Transport 139.3 143.0 146.5 148.9 136.8 134.8
Waste Management 474 414 30.8 20.4 17.9 17.3
Exports 9.2 13.3 131 16.2 156.9 15.8
Overseas Territories 1.9 1.8 2.0 2.3 24 2.4
Total GHG emissions by sources minus 774.8 715.6 677.9 659.3 5941 5531

removals by sinks

Source: 2011 Final UK greenhouse gas emissions.
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2.9.1 Agriculture

The agriculture sector includes emissions from livestock and agricultural soils, stationary
combustion sources and off-road machinery (e.g. tractors). There are also small amount of
emissions of CO, from the breakdown of pesticides. In 1990, GHG emissions from agriculture,
forestry and land use were estimated to be 71.6 MtCO,e or 9% of total UK GHG emissions. This
includes net emissions and removals from LULUCF. Joint annual emissions from these sectors
have fallen by an estimated 29.7% between 1990 and 2011. The fall in emissions is the result

of decreasing animal numbers and fertiliser use, plus expanded forest area and a tendency for
towards less intensive agriculture. Further information describing the circumstances that affect
this sector is presented in the agriculture profile (1.12) in Chapter 1.

2.9.2 Business

The business sector covers emissions from stationary combustion in all industrial and
commercial sectors (including the combustion of fuel to provide the heat required for certain
industrial processes or for heating), industrial off-road machinery, refrigeration and air
conditioning, and the use of fluorinated gases for other applications. Emissions have fallen
since 1990 in the business sector. In 2011, emissions from this sector were estimated to be
29% below 1990 levels and represented an estimated 32% of total emissions. A number of
factors contributed to this decrease; primarily due to a reduction in emissions from industrial
combustion (including iron and steel). Further information describing the circumstances that
affect this sector is presented in the economy and industry profile (1.7) and building stock and
urban structure profile (1.11) in Chapter 1.

2.9.3 Industrial processes

The industrial processes sector contains all emissions from industry except for those associated
with fuel combustion. Sources include metal production, mineral products (cement and lime)
and chemical production. Industrial processes emissions have decreased by an estimated

81% since 1990. The largest reductions are from emissions trading schemes and the chemical
manufacturing industry, most notably the abatement of N,O emissions from nitric and adipic
acid manufacture in response to Integrated Pollution Prevention Control. Further information
describing the circumstances that affect this sector is presented in the Economy and Industry
Profile Subsection (1.7) in Chapter 1.

2.9.4 Land use, land use change and forestry

For the LULUCF sector, emissions measured by end-user are the same as those measured by
source, since no emissions from the energy supply sector are reallocated to LULUCF. The UK
has moved from being a net source of CO, from LULUCF activities in 1990 to a net sink for all
years since 2000. Total emissions of direct GHGs from the LULUCF sector decreased by 180%
between 1990 and 2011. The size of the net sink has decreased by 10% since 2010. The land
use categories which have the greatest effect on the net LULUCF emissions/removals are forest
land (a net sink), cropland (a net source) and grassland. Forestland is currently a decreasing sink
due to the lower average age of trees as a consequence of historically low rates of afforestation
during the 1990s. Emissions from cropland have decreased by 28% since 1990 (4% since
2010). Net removals from grassland have increased by 33% since 1990, although the size of the
sink has decreased by 1% since 2010. Further information describing the circumstances that
affect this sector is presented in the geographic profile (1.5) and forestry profile (1.13) in Chapter 1.
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2.9.5 Public

Emissions from the public sector occur from the combustion of fuel in public sector buildings.
This includes public administration and defence; compulsory social security; education; and
health and social work. Public sector emissions fell from an estimated 30.8 MtCO,e in 1990 to
15.9 MtCO_e in 2011, this has been largely driven by a reduction in the use of ail in this sector.
In 2011 this sector now represents 3% of total emissions. Further information describing the
circumstances that affect this sector is presented in the government profile Subsection (1.3) in
Chapter 1.

2.9.6 Residential

Emissions in the residential sector arise from fuel combustion for heating, cooking, garden
machinery, fluorinated gases released from aerosols and metered dose inhalers (such as those
used for asthma sufferers), and carbon emissions released from the breakdown of consumer
products (such as detergents).

In 2011, residential sector emissions (including those derived from electricity use in the sector)
were estimated as 130.5 MtCO, e, compared to 1990 emissions of 169.7 MtCO,g, a reduction
of approximately 24%. This net change was the result of interactions between several much
larger individual contributions over the decade. Three factors have had a major influence: a
growth in demand for underlying energy services (such as warmer homes, hot water and home
entertainment); background improvement in energy efficiency; and reduction in the carbon
intensity of grid electricity. Further information describing the circumstances that affect this
sector is presented in Population Profile (1.4), Climate Profile (1.6), Energy Profile and Building
Stock and Urban Structure Profile (1.11) Subsections of Chapter 1.

2.9.7 Transport

This sector includes emissions from domestic aviation, road transport, diesel railways, domestic
shipping (coastal, inland waterways), fishing and aircraft support vehicles. Transport accounted
for around 24% of UK GHG emissions in 2011, representing a reduction of 3% since 1990.
Road transport is the most significant source of emissions in this sector and in particular the
changes seen in passenger cars heavily influence the transport category. Although there has
been an increase in both the number of passenger vehicles and the vehicle kilometres travelled,
the decrease in emissions from passenger cars has been due to lower petrol consumption
outweighing an increase in diesel consumption and an increase in vehicle efficiency. Further
information describing the circumstances that affect this sector is presented in the Transport
Profile Subsection (1.9) in Chapter 1.

2.9.8 Waste management

The waste management sector includes emissions from waste disposed to landfill sites,

waste incineration, and the treatment of waste water. Emissions from disposal of waste have
decreased by an estimated 64% since 1990, primarily due to the decline in CH, emissions. This
decrease has been realised mainly due to tighter regulation of landfills, through fitting of CH,
recovery systems on landfills, and increasing diversion of biodegradable waste from landfill, plus
more diversion away from landfills in response to the UK landfill tax and policies to meet the
requirements of the EU Landfill Directive. Further information describing the circumstances that
affect this sector is presented in the Waste Profile Subsection (1.10) in Chapter 1.
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210 Uncertainties

The UK GHG inventory uses an error propagation and Monte Carlo simulation method to
estimate uncertainties for GWP weighted emissions of all GHGs. The uncertainty estimates from
the Monte Carlo method are summarised in Table 10.

Estimated emissions of CO,, which dominate GWP weighted emissions, have a low uncertainty
of around 2%. There are much larger uncertainties associated with emissions of N,O and

CH, and the source which makes the major contribution to the overall uncertainty of the UK
GHG inventory is agricultural soils. The UK Government has work programmes in place aimed
to reduce these uncertainties, which include field based measurement programmes in the
agricultural sector, literature review and assessment, and methodological development.

Table 10 demonstrates the estimated uncertainties by GHG, as well as overall uncertainty

on total UK GHG emissions, which is 17% in 2011. The uncertainty is not quoted for N,O as

the range is very large, and the distribution of emissions is highly skewed. The analysis of the
uncertainties for N,O is particularly difficult because the sources are diverse and there are little
data available to form an assessment of the uncertainties in each source. To put this into context
the central estimate of N,O emissions was 34 MtCO, g, the uncertainty analysis resulted in a
95% confidence interval of 8 to 104 MtCO e in 2011.

The likely percentage change between 2011 and 1990 lies between -31% and -26%, with a
central estimate of -29%. The uncertainty in the trend of emissions is smaller than the overall
uncertainty on the emissions total in a given year. The uncertainty in the trend between years
(as a percentage change) is likely to be less than the uncertainty in a given year because the
methodology used is consistent throughout the time-series. Therefore, there is more certainty in
the trend in emissions than the absolute emissions themselves. This gives more confidence in
assessing compliance with percentage reduction targets, where it is the trend that is important.

Table 10: Summary of Monte Carlo uncertainty estimates 1990-2011

1990 2011 Uncertainty’ Percentage Uncertainty in 2011 Range of likely %
emissions® emissions® in 2011 change emissions as % of change between 1990
(thousand (thousand emissions between emissions category and 2011*
tonnes tonnes 1990 and 2.5 97.5 2.5 97.5
CO.e) CO.e) 2011 percentile percentile percentile percentile
Carbon dioxide? 593,548 460,656 2% -22% 452,992 468,249 -24% -20%
Methane 98,977 42,052 19% -57% 36,317 49,303 -67% -46%
Nitrous oxide 67,622 34,424 (See -57% 7,694 103,833 -79% -32%
footnote 6)
Hydrofluorocarbons 11,386 14,649 7% 29% 13,860 15,439 17% 42%
Perfluorocarbons 1,402 325 17% 77% 281 371 -80% -73%
Sulphur hexafluoride 1,029 607 7% -41% 523 692 -52% -28%
All GHGs weighted by GWP? 773,963 552,712 17% -29% 521,788 622,359 -31% -26%

Source: 2011 Final UK greenhouse gas emissions.

Notes

' Expressed as a percentage relative to the mean value 2011 emissions. Calculated as 2s/E where s is the standard deviation and E is the
mean.

2 GHG emissions are net emissions. Total emissions minus removals.
¢ The GWP of a greenhouse gas measures its effectiveness in global warming over 100 years relative to CO,,.

4 Equivalent to a 95% probability that the percentage change between 1990 and 2011 is between the two values shown. Values include
uncertainties for overseas territories data.

5 1990 and 2011 emissions are expressed as the central estimate from the Monte Carlo analysis of uncertainties.
5 Uncertainty is not quoted because the distribution is highly skewed.



Chapter 2: Greenhouse gas inventory information 65

211 Comparison of Fifth and Sixth National Communications

Since the publication of the Fifth National Communication in 2009, various updates and
revisions to methodologies have been implemented in the UK GHG inventory that have
impacted on the time-series of emissions. The most significant changes are highlighted in
Table 11 below.

Table 11: Major revisions to the UK GHG inventory since publication of the Fifth National Communication

Change Effect on inventory

Addition of emissions from combustion of by products at ethylene Increase in estimated carbon dioxide emissions from energy.
crackers.

Inclusion of emissions from industrial wastewater. Revised landfill Increase in estimated methane emissions from waste.

assumptions and new activity data.

Revised split between domestic and international shipping. Significant reduction in domestic shipping emissions and increase
in international shipping emissions.

Incorporation of new data and addition of new nitrous oxide Increase in emissions of nitrous oxide from LULUCF; increased
sources from disturbance associated with Land-use conversion emissions from biomass burning and deforestation; increased
to cropland. Improved representation of wildfire and deforestation. strength of forest carbon sink.

Inclusion of pre-1920 forest.

Review of waste composition and new activity data included. Decrease methane emissions from waste.

Methodological improvements to the estimation of emissions from Decrease in the estimated emissions of nitrous oxide from industrial
adipic and nitric acid. processes.

A number of changes have been made to agricultural soils Increase in the estimated emissions of nitrous oxide from
methodology. The largest of these included introducing the agricultural soils.

application of sewage sludge to agricultural land.

Source: National Inventory Report

How these and other changes have impacted on total emissions over the time series is
summarised by sector in Figure 37 below.

Figure 37: Changes in emissions by source due to revision to the UK GHG inventory, 1990-2007

15

10
o)
%
S
Q
5
2
g [ Waste
c
(0]
s 0 ¥ LuLucr
=
a [ Agriculture
5 M Solvent and other product use
B Industrial Process
A 17— BEnergy
O — N O I 1B O N~ 0 O O - o O ¥ v O N~
QD O D D [ NN O] D OO O O O O O O O O O o
D OO O O O oo O O O O O O O O O O O O
- 2 2 FEFEFEFE SN NN AT A&

Source: 2011 National Inventory Report



66 The UK'’s Sixth National Communication and First Biennial Report under the UNFCCC

2.12 Quality assurance & quality control

The current UK GHG inventory complies with the relevant IPCC Guidelines and Good Practice
Guidance. The inventory agency is fully accredited to ISO 9001 standards that provide
institutional standards that the agency must apply to all projects. Much of the data received

by Ricardo-AEA for the UK GHGI compilation come from other government departments,
agencies, research establishments or consultants working on behalf of UK government or for
trade associations. Some of the organisations (e.g. DECC, the Office of National Statistics and
British Geological Survey) qualify as the UK’s National Statistical Agencies and abide by strict
statistical QA/QC standards. Other organisations (e.g. CEH, providing the LULUCF estimates
and the Environment Agency, providing regulated point source emissions data) supply important
datasets for the inventory and have their own QA/QC systems.

Whilst these organisations have their own QA/QC systems, Ricardo-AEA is responsible for
co-ordinating inventory-wide QA/QC activities relating to the submitted datasets. In addition,
Ricardo-AEA is working continuously with organisations supplying data to the GHG inventory to
encourage them to demonstrate their own levels of QA/QC that comply with either IPCC Good
Practice Guidance or the UK'’s Official Statistics standards.

The inventory has a well-developed quality assurance and quality control plan, which is
described in section 1.6 of the NIR. This plan includes procedures to ensure the timely
reporting of the NIR and CRF tables, and the archiving of all relevant information. The QA/QC
plan oversees the calculation of GHG estimates and reporting to UNFCCC and EUMM, and
calculation of estimates and reporting to UK National Statistics. The key objective of the QA/
QC plan is to ensure that the estimates in the GHG inventory are of a suitably high quality, and
in achieving this, meet the principles of transparency, completeness, consistency, comparability
and accuracy which govern the generation of all GHG inventories. Specific responsibilities
have been assigned to the different QA (review) and QC (checking) activities and to different
roles within the compilation and reporting process. A QA/QC manager co-ordinates all QA/QC
activities. The QA/QC plan is maintained by the inventory’s QA/QC manager. The plan defines
the specific quality objectives and QA/QC activities required in undertaking the compilation
and reporting of GHG estimates. The plan also assigns roles and responsibilities to inventory
staff, and provides a timeline for completion of QA/QC activities. An overview of the UK’'s GHG
inventory QA/QC system is illustrated in Figure 38.

To verify the emissions levels and trends reported in the GHG inventory DECC maintains a
research programme of high-frequency, high-precision measurements of atmospheric trace
gases at the Mace Head research station, in the Republic of Ireland. Three additional UK-based
monitoring stations have also recently been established as part of DECC’s GHG inventory
verification programme, including Angus Tower, in Angus, Scotland; Tacolneston Head, in
Norfolk; and Ridge Hill, in Herefordshire. The observations enable estimates of UK emissions to
be derived using a technique designed specifically for the DECC research programme, which
provide an important cross-check for the GHG inventory. The UK is one of very few countries
verifying its inventory in this manner.
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213 Indirect greenhouse gases

The indirect GHGs emitted in significant volumes in the UK consist of Nitrogen Oxides (NO ),
Carbon Monoxide (CO), Non-CH, Volatile Organic Compounds (NMVOC) and Sulphur dioxide
(SO,). Of these, NO,, CO and NMVOC can increase tropospheric ozone concentration and
hence radiative forcing. Sulphur dioxide contributes to aerosol formation in the atmosphere. This
is believed to have a negative net radiative forcing effect, tending to cool the surface. Table 12
shows emissions from these gases since 1990.

Table 12: Indirect GHG emissions (Kt)

1990 1995 2000 2005 2010 2011
Nitrogen oxide 2,879 2,307 1,783 1,676 1,110 1037
Carbon monoxide 9,129 7,611 5,697 3,578 2,250 2159
Non-methane volatile organic compounds 2,700 2,163 1,498 1,050 772 753
Sulphur dioxide 3,724 2,373 1,242 705 410 382

Source: National Inventory Report.

Total emissions of CO in 2011 were 2,159 Kt, and since 1990, emissions have decreased by
76%. A significant part of this reduction was from transport and was due the increased use of
three way catalysts, fuel switching from petrol to diesel cars.

In 2011, total emissions of NO_were 1,037 Kt, and since 1990, emissions have decreased by
64%. The majority of this reduction was from the energy supply sector and due to abatement
measures on power stations, three-way catalysts fitted to cars and stricter emissions regulations
on trucks.

For SO, total emissions in 2011 were 382 Kt, and since 1990, emissions have decreased by
90%. The reductions arise mainly from the energy supply sector due to the increase in the
proportion of electricity generated by combined cycle gas turbine (CCGT) stations which are
more efficient than conventional coal and oil stations and have negligible SO, emissions.

NMVOCs total emissions for 2011 were 753 Kt, and since 1990, overall emissions have
decreased by 72%. This has been due to various reasons, but the biggest contributor to

the decrease was from the solvent and other product use sector. This sector includes paint
application, degreasing and dry Cleaning and chemical products, manufacture and processing.






Chapter 3:
Policies and measures

3.1

Key developments

The UK has a strong policy portfolio delivering GHG emissions reductions in the
electricity sector, in industry, and in homes, offices and buildings. The Devolved
Administrations have made strong progress on their mitigation programsnmes and
continue to work closely with the UK government and each other on developing
innovative and effective mitigation policies and measures.

Since its introduction in 2002, the Renewable Obligation (RO) has succeeded in tripling
the level of renewable electricity from 2.9% of total UK generation to 11.3% in 2012. In
March 2012 total capacity under the RO was almost 12,500 MW, with over 30 TWh of
renewable generation, and savings of 15.1 MtCOxe.

The Energy Bill currently before Parliament will build on the success of the Renewables
Obligation, and go further — enabling the biggest reforms to our electricity market since
privatisation. EMR will help incentivise investment in low carbon electricity generation to
ensure the UK meets its decarbonisation and security of supply goals, while minimising
costs to consumers. EMR provides support for low carbon technologies in the short
to medium term, working towards a long term vision of a competitive market where all
technologies participate on a level playing field without direct financial support.

To complement the support provided for large-scale low-carbon generation, the Feed-
in-Tariffs scheme encourages deployment of small-scale (up to 5 MW), low-carbon
electricity generation, particularly by organisations, businesses, communities and
individuals that have not traditionally engaged in the electricity market. Over 470,000
installations (2.2 GW capacity) were registered on either the Central Feed-in Tariff
Register or the Microgeneration Certification Scheme by the end of August 2013.

Half of the UK’s carbon emissions currently come from the energy used to generate
heat. The Renewable Heat Incentive financial support scheme for renewable heat has an
important role to play in the UK’s transition to a low carbon economy. This policy could
result in cumulative savings of 5 MtCO2e to 2015, increasing to 39 MtCO2e to 2020.

A world first, the Green Deal energy efficiency programme is designed to deliver energy
efficiency improvements across Great Britain, and to boost long term investment and
growth in the energy efficiency products and service sectors. It is already helping
consumers to cut waste and the cost of their bills, whilst reducing their energy demand
and carbon emissions.
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* The Energy Company Obligation (ECO) is a statutory obligation placed on the main
energy suppliers to meet a series of targets relating to carbon savings and reducing
home heating costs up to 2017.

3.2 Introduction

The UK takes its responsibilities to tackle climate change seriously and takes a leading role in
taking action to significantly reduce GHG emissions. Provisional data show that the UK is 27%
below 1990 emission levels and on track to meet the 34% 2020 carbon reduction target. This
chapter sets out the policies and measures that contribute to the UK meeting its obligations to
reduce GHG emissions 80% by 2050.

3.3 Policy-making process

3.3.1 UK

DECC coordinates UK policy on climate change at official level through inter-departmental
committees chaired by DECC. A Cabinet Committee chaired by the Chancellor of the
Exchequer makes decisions at ministerial level.

Some policies are the responsibility of DECC directly, while others are the responsibility of HMT,
DfT, Defra, CLG, BIS, FCO and DFID.

The UK government’s programme is supported by action taken by the Devolved Administrations
in Scotland, Wales and Northern Ireland. While the UK government has overall responsibility

for ensuring that a programme is put in place to deliver the UK’s Kyoto target and its domestic
carbon budgets, all the administrations will play a part in meeting these targets. The approach
taken by each administration will differ, drawing on the range of policies at their disposal. Policies
and programmes specific to each Devolved Administration are included throughout this chapter.

The Stern Review on the economics of climate change,®® published in October 2006, underpins
the rationale for climate change policy development in the UK. The Review demonstrated that
urgent action is needed to mitigate the effects of climate change and estimated the costs of
global action to mitigate the most dangerous effects are 1% of global GDP per year, but that if
no action were taken to reduce GHG emissions the overall costs in 2050 would be equivalent to
losing 5-20% of global GDP per year.

In 2009 the IEA World Energy Outlook found that each year of delaying action to limit
temperature rise to two degrees would add approximately $500 billion to the global incremental
investment costs of $10.5 trillion for the period 2010-30. This means that for every dollar of
investment avoided before 2020 in the power sector and additional $4.40 would need to be
spent after 2020 to compensate with emissions rises.®” In 2011 the IEA estimated that for every
$1 of investment avoided in the power sector an additional $4.3 would be spent after 2020 to
compensate for increased emissions.

The UK government recognises that taking action isn’t free, but the costs are relatively small —
and for climate change they pale into insignificance compared to the costs of doing nothing.

3.3.2 Welsh government

The Welsh government’s aim of creating sustainable growth through a low carbon, resource
efficient and socially inclusive Wales, goes hand in hand with its climate change objectives.
The Welsh government is committed to playing a lead role in tackling climate change. The
2010 Climate Change Strategy for Wales and associated Delivery Plans, set out how the Welsh

86 Stern Review on the Economics of Climate Change: http:/www.hm-treasury.gov.uk/sternreview_index.htm
672011 IEA World Energy Outlook http://www.worldenergyoutlook.org/publications/weo-2011/
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government will act and work with partners, to reduce GHG emissions by 3% year-on-year
towards a 40% 2020 target, and support effective adaptation to a changing climate. The 2011
Programme for Government set out key actions and commitments which are vital to Wales’ long
term resilience and increasing severe weather incidents, such as flooding, have highlighted its
impact.

On December 10th, the Welsh government set out its second annual progress report on climate
change and reported against the 3% target for the first time. The report shows a decrease of
10.1% in emissions reported for 2011 data. Provisional data suggests that Wales will meet its 3%
reduction figure for 2012. Broken down by sector, the report highlights strong progress in the
Public Sector (18.7%) and good progress in in the Waste Sector (8.8%), Business Sector (13.3%),
Residential Sector (16.5%) and Transport Sector (6.8% reduction). Emissions in the Agriculture
and Land-use Sector have however slightly increased by 1.2% in 2011, largely due to a historical
legacy of aging forestry in Wales.

In addition to the detail on emissions, the report also gives a summary of the key action taken
on both climate change mitigation and adaptation. In doing so, it summarises key action the
Welsh government has taken to not only tackle climate change but also realise the opportunities
to support the headline commitments to sustainable economic growth and tackling poverty.

Wales will refresh its climate change policy and focus on the practical action to be collectively
taken to ensure that Wales’ emission reduction targets will be met; improve resilience to extreme
weather and decreasing the societal risks of climate change; and fundamentally to position
Wales to take advantage of the significant opportunities for green growth.

The Climate Change Commission for Wales works with the Welsh government to help build
agreement on what action is needed to respond to climate change. It also provides leadership
in reducing emissions and preparing for the effects of climate change. The Commission has
played a central role in developing the Climate Change Strategy, and Commissioners have a
lead role to play in making action happen within the sectors they represent

3.3.3 Scottish government

Lead devolved responsibility for climate change policy in Scotland rests with the Minister for
Climate Change and the Environment. A senior official level Climate Change Delivery Board

is responsible for embedding climate change policy across the Scottish government, and
monitoring progress. A Public Sector Climate Leaders Forum brings together key actors from
across the wider public sector to provide leadership and share ownership and responsibility for
action.

The Climate Change (Scotland) Act 2009 sets mandatory targets to achieve at least a 42%
reduction in 1990 levels of Scottish GHG emissions by 2020 and an 80% reduction by 2050.
As well as domestic emissions, Scotland’s share of emissions from international aviation and
shipping are included in the targets.

The Scottish government published a report setting out proposals and policies for meeting
those targets. The Report on Proposals and Policies (RPP2) was published in June 2013, and
lays out how Scotland can deliver annual targets for reductions in emissions from 2013 to 2027.

In support of this, through its updated Government Economic Strategy, the Scottish government
has also established a new strategic priority, the “Transition to a Low Carbon Economy”
emphasising the central importance of low carbon to Scotland’s future economic success.

In addition, the Scottish Climate Change Act includes a mandatory provision for Scottish
Ministers to develop and publish an Energy Efficiency Action Plan.
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The latest plan, The Conserve and Save: Enerqgy Efficiency Action Plan published in 2010,
reaffirms an ambitious energy efficiency and microgeneration agenda for Scotland, with a target
to reduce final energy consumption by 12% in 2020 against a baseline averaged over 2005-07.
It sets out a wide-ranging programme of activity on behaviour change, household, business
and public sector energy efficiency, infrastructure, skills and finance, and is a key component

of Scotland’s broader approach to meeting climate change targets and securing the transition
to a low carbon economy in Scotland. A formal review and progress update on the plan was
published in May 2013. The latest energy trends data for 2011 indicates that Scotland has
reduced consumption by 9.2% against the baseline in 2011.

3.3.4 Northern Ireland Executive

The Northern Ireland Programme for Government (2011-2015) commits the Northern Ireland
Executive to reduce GHG emissions by 35% on 1990 levels by 2025. A GHG Emissions
Reduction Action Plan was agreed in 2011 with the aim of achieving the target. Progress is
monitored and reported annually by the Environment Minister to the Executive.

The Northern Ireland Renewable Heat Incentive was introduced in November 2012 to support
generators of renewable heat within the non-domestic sector. Work continues on introducing a
domestic RHI scheme that will replace the existing Renewable Heat Premium Payment scheme.
This will contribute to the Northern Ireland Executive target of 10% of heat from renewable
sources by 2020.

Plans are progressing for a £200 million extension of the natural gas network to the west of
Northern Ireland that will offer connection for up to 34,000 domestic and business customers.
The proposals should deliver significant carbon savings over the period of the gas licences,
through reducing dependence on oil in particular. It is anticipated that the Utility Regulator will
award the necessary gas licences in the first half of 2014, allowing planning approval to be
sought with the aim of starting construction work on the new network in 2015.

A Northern Ireland Energy Bill is being progressed that includes proposals for an energy
efficiency obligation to replace the Northern Ireland Sustainable Energy Programme (NISEP),
primary powers for a feed-in tariff for small scale renewable electricity installations and revisions
to the powers of the Department of Enterprise, Trade and Investment (DETINI) and the Utility
Regulator in light of the increased need to ensure the sustainability of energy in Northern Ireland.

3.3.5 Quantified economy-wide emissions reduction targets

3.3.5.1 EU target

Alongside the EU and its member States, the UK communicated an independent quantified
economy-wide emission reduction target of 20% by 2020 compared with 1990 levels (base
year). The target for the European Union and its member states is based on the understanding
that it will be fulfilled jointly with the European Union and its member states. The 2020 target is
unconditional and supported by legislation in place since 2009 (climate and energy package).

The climate and energy package implements the 2020 emissions reduction target. The
reduction effort is shared out as follows:

e a21% reduction in emissions from sectors covered by the EU emissions trading
system (EU ETS) compared to 2005 levels;

e around 10% reduction from most other sectors compared to 2005. These sectors are
covered by the Effort Sharing Decision (ESD).

Since a single, EU-wide cap on EU ETS emissions has been introduced from 2013, the effort-
sharing arrangement between member states under the ESD has been determined solely for
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the reduction in emissions from non-traded sectors that are not covered by the EU ETS. Further
information can be found in the cross-cutting section of this chapter.

The ESD establishes binding annual GHG emission targets for member states for the period
2013-2020. These targets concern emissions from most sectors not included in the EU ETS such
as transport (except aviation and international maritime shipping), buildings, agriculture and waste.
The UK’s ESD target is a reduction of 16% compared to 2005 GHG emissions levels by 2020.

By 2020, the UK’s national target along with other member state targets will collectively deliver
a reduction of around 10% in total EU emissions from the sectors covered compared with 2005
levels. Together with a 21% cut in emissions covered by the EU ETS, this will accomplish the
overall emission reduction goal of the climate and energy package of a 20% cut below 1990
levels by 2020.

Detailed information on the EU target, including the gases regulated, GWP values and international
market-based mechanisms in achieving its emissions reduction — are provided in Annex 2
(Table 2).

3.3.5.2 Domestic target

The Climate Change Act 2008 established the world’s first long-term legally-binding framework
to reduce GHG emissions, committing the UK to reducing its emissions by at least 80% below
the 1990 baselines levels by 2050, with an interim target to reduce GHG emissions by at least
34% compared to the 1990 baseline by 2020.

To help set the trajectory, the Climate Change Act also introduced carbon budgets, which set
legally-binding limits on the total amount of GHG that the UK can emit for a given five-year
period. This section discusses the carbon budgets and the UK’s progress in achieving the limits.

The targets

e The UK has put the first four carbon budgets in law through secondary legislation,
covering the period from 2008 to 2027, with the fifth carbon budget due to be set in
2016.

* These carbon budgets limit GHG emissions to:

Figure 38: Targets

First carbon budget Second carbon budget Third carbon budget Fourth carbon budget

(2008-12) (2013-17) (2018-22) (2023-27)
Carbon budget levels 3018 2782 2544 1950
(MtCO,¢)
Percentage reduction 23% 29% 35% 50%

below base year levels

Coverage of the targets set out in the Climate Change Act comprises UK territory only (i.e.
England, Wales, Scotland and Northern Ireland) and not our Crown Dependencies or Overseas
Territories. They cover both the traded and non-traded sector, with the traded sector cap based
on the UK’s share of the EU Emissions Trading System (EU ETS). The target includes the impact
of LULUCEF, but excludes International aviation.

The base year consists of emissions of CO2, CHa, and N20 in 1990, and of HFCs, PFCs and
SFe in 1995. It also includes an allowance for net emissions from the LULUCF sector in 1990.
The baseline is revised annually.

58 http://www.legislation.gov.uk/ukpga/2008/27/contents
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Figure 39: Progress against the first carbon budget

MtCO,e

First carbon budget Actual emissions including EU ETS o I

veral

Total Equivalent 2008 2009 2010 2011 2012 (p) Cumulative emissions

emissions average emissions below

(2008-12) emissions (2008-12) budget
p.a.

3,018 604 606 585 597 573 582 2,943 75

Figure 39 shows that UK GHG emissions including the impact of trading within the EU ETS had
decreased by 25% in 2012 relative to the carbon budgets baseline. The first carbon budget
requires that the total UK GHG emissions do not exceed 3,018 MtCO2e over the five year
budget period (2008-12). This is approximately 22% below the carbon budget baseline level on
average over the period.

Based on latest published projections, the UK government expects to reduce emissions to
below the level required for the second and third carbon budgets by 79 and 42 MtCOze. Further
details on this QEWER target are contained in the Biennial Report.

3.3.6 The Kyoto mechanisms

The UK’s Kyoto target for the first commitment period 200812 is to achieve an average
reduction of 12.5% compared to the fixed base year emissions (1995 for F-gases and 1990 for
all other gases). The latest inventory (for 2008-11) and provisional inventory (for 2012) indicate that
the UK will be 29% below fixed base year levels on a territorial emissions basis and 24% below
after allowing for trading of permits in the EU Emissions Trading Scheme.®® The UK will therefore
comfortably exceed its Kyoto Protocol first commitment period target.

3.3.7 Summary of polices and measures

The UK has a significant package of policies and measures that will ensure the targets are met.
Many of the policies described in this chapter cut across different sectors and involve a number
of different delivery mechanisms. Details of these can be found in Annex 2, Table 3.

Status of
implementation

Sectors affected Start year of

implementation

Name of mitigation action Type of instrument

Forestry Act, Felling Licence LULUCF Regulatory Implemented 1999

Regulations and Environmental

Impact (Forestry) regulations

Warm front (In Scotland the Energy Residential Economic Implemented 2000

assistance package, in Wales nest

and in Northern Ireland the warm

homes scheme)

Montreal protocol Business, Industrial Regulatory Implemented 2001
Processes

Renewables obligation Energy Supply Regulatory, Economic Implemented 2002

Building Regulations Part L 2002, Business, Residential, Regulatory Implemented 2002

2006, including 2005 condensing Public

boiler update along with parallel

measures in the devolved

administrations

Carbon Trust measures Business, Public Information, Education Implemented 2002

EEC 1 and 2, Original CERT Residential Regulatory Implemented 2002

Salix, public sector loans Public Economic Implemented 2004

Loans to SMEs by the Carbon Trust Business Economic Implemented 2004

8 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/211907/Progress_towards_
targets_2012_provisional_figures.pdf
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EU ETS carbon price Energy Supply, Business, Economic Implemented 2005
Public, Industrial
Processes
Environmental stewardship (entry Agriculture Economic Implemented 2005
level schemes and higher level
stewardship)
Catchment sensitive farming Agriculture Economic, information Implemented 2006
Large combustion plant directive Energy Supply, Business, Regulatory Implemented 2007
Industrial Processes
The Energy Performance of Business, Residential, Regulatory, Information Implemented 2007
Buildings (Certificates and Public
Inspections) Regulations, along
with parallel measures in the
devolved administrations
Rural development programme LULUCF Economic Implemented 2007
Additional renewables in generation Energy Supply Regulatory, Economic Implemented 2009
(renewable energy strategy)
National products policy (tranche Business, Residential, Regulatory Implemented 2009
1 - implemented measures) Public
Community energy saving Residential Regulatory Implemented 2009
programme (CESP)
Low carbon buses Transport Economic Implemented 2009
Soils for profit Agriculture Education Implemented 2009
Landfill tax Waste Fiscal Implemented 2009
Building Regulations Part L 2010 Business, Residential, Regulatory Implemented 2010
along with parallel measures in the Public
devolved administrations
CRC energy efficiency scheme Business, Public Economic, Information Implemented 2010
English Agriculture sector Agriculture Voluntary, Information, Implemented 2010
Greenhouse Gas Action Plan Education
(GHGAP)
Renewable Heat Incentive Business, Residential, Economic Implemented 2011
Public
Carbon emissions reduction target Residential Regulatory Implemented 2011
(CERT) uplift and extension
Local sustainable travel fund Transport Economic Implemented 2011
Woodland carbon code LULUCF Economic Implemented 2011
Revised UK forestry standard LULUCF Regulatory, Information Implemented 2011
Woodfuel implementation plan LULUCF Information, Economic Implemented 2011
EU timber regulations Forestry regulatory implemented 2012
The Green Deal and Energy Business, Residential Economic, Regulatory Implemented 2012
Company Obligation *
Car policies (EU new car CO, Transport Regulatory, Information, Implemented 2012
emissions targets: 130 gCO,/km Voluntary/negotiated
by 2015 and 95 gCO2/km by 2020; agreement
and complementary measures)
LGV policies (EU new LGV CO, Transport Regulatory, Information, Adopted 2012
emissions targets: 175g CO,/km by Voluntary/negotiated
2017 and 147 gCO2/km by 2020; agreement
and complementary measures)
HGV policies (low rolling resistance Transport Regulatory, Information, Adopted 2012
tyres and industry-led action to Voluntary/negotiated
improve efficiencies) agreement
Carbon price floor Energy Supply Economic Implemented 2013
Green Investment Bank Finance Economic Implemented 2012
Forest law enforcement Forestry Economic Implemented 2013
governance and trade regulations
National products policy (tranche Business, Residential, Regulatory Adopted 2013
2 - adopted measures) Public
Climate change agreements (CCA) Business Economic, Voluntary/ Implemented 2013

2013-23

negotiated agreement
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Rail electrification Transport Economic Implemented 2013
Biofuels policy (8% by energy by Transport Regulatory Adopted 2013
2020)
Nitrates action plan Agriculture Regulatory, Information Implemented 2013
Grown in Britain LULUCF Information, Economic Implemented 2013
Smart metering Business, Residential Information Adopted 2014
Industrial emissions directive (as it Energy Supply, Business, Regulatory Adopted 2016
applies to large combustion plant) Industrial Processes
Zero carbon homes Residential Regulatory Adopted 2016
Electricity market reform (CfD and Energy Supply Economic Adopted 2017
capacity mechanism)
Carbon capture & storage (CCS) Energy Supply Economic Implemented 2017
commercialisation competition
Anaerobic digestion Waste, Energy
Non-food crops Agriculture, Energy

3.4 Cross-cutting measures

3.4.1 Highlighted cross-cutting measures
Name of mitigation action Sectors affected Type of instrument Status of Start year of

implementation

implementation

Building Regulations Part L 2002, Business, Residential, Regulatory Implemented 2002
2006, including 2005 condensing Public
boiler update along with parallel
measures in the devolved
administrations
EU ETS carbon price Energy Supply, Business, Economic Implemented 2005
Public, Industrial
Processes
The Energy Performance of Business, Residential, Regulatory, Information Implemented 2007
Buildings (certificates and Public
inspections) Regulations, along
with parallel measures in the
devolved administrations
National products policy (tranche Business, Residential, Regulatory Implemented 2009
1 - implemented measures) Public
Building Regulations Part L 2010 Business, Residential, Regulatory Implemented 2010
along with parallel measures in the Public
devolved administrations
National products policy (tranche Business, Residential, Regulatory Adopted 2013

2 - adopted measures)

Public

3.4.2 UK Climate Change Act 2008

The UK passed the Climate Change Act in November 2008, introducing the world’s first long-
term legally binding framework to reduce GHG emissions. The Act is the central piece of

legislation that governs the UK approach to tackling climate change.

The Act specifies that the UK must reduce its emissions by at least 80% by 2050 relative to
1990 levels (the international baseline) and by at least 34% by 2020. The Act requires carbon
budgets be set providing a framework for meeting our statutory targets by setting a maximum
emissions limit over each five-year period.

The Act established the Committee on Climate Change (CCC) — an independent body that
advises the government on emissions targets, and reports to Parliament on progress made in

reducing GHG emissions.
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Post-legislative scrutiny of the Act has begun with a memorandum, sent to the UK Parliament’s
Energy and Climate Change Committee, which includes an outline of how the provisions

in the Act have been brought into operation and a preliminary assessment of the Act. The
memorandum was submitted on 4 September 2013.7

3.4.3 Carbon budgets

The central part of the Climate Change Act 2008 is the carbon budget framework which defines
the emissions pathway to the 2050 target by limiting the total amount of GHG emissions allowed
in the UK in each five-year period. Carbon budgets have been set to 2027. By the fourth carbon
budget period (2023-27) the UK will have halved emissions relative to 1990.

The government takes into account the advice of the CCC when setting the level of carbon
budgets, as well as taking into account a range of matters set out in the Act and representations
by the devolved administrations of Scotland, Wales and Northern Ireland.

Figure 40: Projected Performance against the first four carbon budgets (MtCO2e)

First Carbon Second Carbon Third Carbon Fourth Carbon

Budget (2008-12) Budget (2013-17) Budget (2018-22) Budget (2023-27)

Carbon budget levels 3,018 2,782 2,544 1,950
Territorial emissions 2,925 2,607 2,223 2,093
Net UK carbon account 2,964 2,703 2,502 2,165
Uncertainty range -54 to -54 -114 to -49 -103 10 24 135t0 315

“These values encompass 95% of all possible CO, emissions outcomes modelled.

In December 2011, the government published The Carbon Plan, which set out proposals for
achieving the emissions reductions committed to in the first four carbon budgets, on a pathway
consistent with meeting the 2050 target. The Carbon Plan sets out three main phases of action:

¢ Complete and prepare: (2011-2020) focus on energy efficiency and preparing for the
future through innovation support and building markets.

* Mass deployment: (2020s and 2030s) move to large scale deployment of key
technologies such as low carbon heating and electric vehicles.

* Finalising: (2030 onwards) tackle “harder to decarbonise” sectors such as industry,
aviation, shipping and agriculture.

The Carbon Plan sets out four scenarios to show how emissions could be reduced to meet the
fourth carbon budget (2023-27).

3.4.4 Energy efficiency

The UK government is committed to realising the energy efficiency opportunity in the UK.
Energy efficiency improvements offer one of the most cost-effective ways to reduce the amount
of energy we use, and our carbon emissions across the business, residential, public and
industrial sectors. Energy efficiency improvements can also save households and businesses
money on their energy bills, promote economic growth and enhance business productivity, and
revitalise our energy infrastructure.

The UK is committed to building on progress already made on energy efficiency; in 2012 the
UK’s energy intensity was 39% lower than the G8 average.”" However, there remains significant
untapped cost-effective energy efficiency potential in the UK economy.

0 https://www.gov.uk/government/publications/memorandum-to-the-energy-and-climate-change-committee-
post-legislative-scrutiny-of-the-climate-change-act-2008
" DECC Energy Efficiency Statistical Summary (November 2012).
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The government’s Energy Efficiency Strategy: the Energy Efficiency Opportunity in the UK,
published in November 2012, estimated that through socially cost-effective investment in energy
efficiency the UK could be saving 196 TWh in 2020.7 Our existing policy package should save
the UK 154 TWh in 2020.

The Energy Efficiency Strategy identified four key barriers to the deployment of cost-effective
energy efficiency investments in the UK economy:

Embryonic markets: The UK already has an energy efficiency market but it is small relative to
the size of the opportunity. There are significant economic benefits to be realised from growing
this market and making energy efficiency a mainstream activity.

Information: There is currently a lack of access to trusted and appropriate energy efficiency
information. Where information is available it may be generic and not tailored to specific
circumstances, which means that enterprises are not able to fully assess the benefits of an
energy efficiency investment.

Misaligned financial incentives: Those investing in energy efficiency measures are not always
the ones receiving the direct benefit. For example, the wider benefits of energy efficiency
investment, such as improved security of supply and reduced carbon emissions, are not always
realised by those making the investment.

Undervaluing energy efficiency: Partly as a result of the lack of trusted information,

the long-term benefits of improved energy efficiency are often regarded as less certain.
Consequently, energy efficiency is undervalued relative to other investment options and not
prioritised as it might otherwise be.

Over the last twelve months, the UK has made good progress towards overcoming these
barriers. The introduction of new policies and the simplification of existing ones has resulted

in: expanded choice and support for households; simplified and extended support for UK
businesses and the public sector; improved access to financing for energy efficiency measures;
and improved awareness of the benefits of energy efficiency.

The transposition of the EU Energy Efficiency Directive™ is a key priority for the government. The
Directive aims to put the EU on track to meet its target to reduce primary energy consumption
by 20% by 2020. Earlier this year (April 2013), the UK submitted to the European Commission
(under Article 3) its non-binding target to achieve a 18% reduction in final energy consumption
relative to 2007 Business As Usual projections (equivalent to a 20% reduction in primary energy
consumption). The directive must be transposed by 5 June 2014; as government work towards
this deadline, it will be working closely with business and other stakeholders to drive the uptake
of cost-effective energy efficiency opportunities in a way that minimises administrative costs.

3.4.5 The European Emissions Trading System

The European Emissions Trading System (EU ETS) was established in 2003 by Directive
2003/87/EC and is the largest emissions trading system in the world. In the UK, the system
covers 1,000 installations responsible for approximately 50% of the UK’s CO2 emissions.

The EU ETS incentivises participants to reduce emissions by placing a cap on total EU GHG
emissions from the power and industrial sectors and enabling trading of allowances to ensure
emissions reductions are delivered cost efficiently.

2 The Energy Efficiency Strategy: The Energy Efficiency Opportunity in the UK, November 2012
® TWh means Terawatt hours
™ http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L.:2012:315:0001:0056:EN:PDF
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The current phase of the EU ETS (phase Il 2013-20) builds upon the previous two phases

and is significantly revised to make a greater contribution to tackling climate change including

an EU-wide cap on the number of available allowances and an increase in auctioning of those
allowances. From 1 January 2012, the EU ETS has also included aviation emissions flying into or
out of an EU airport.

The phase Il EU cap will reduce the number of available allowances by 1.74% each year,
delivering an overall reduction of 21% below 2005 verified emissions by 2020. Many sectors
covered by the sectors covered by the EU ETS are provided with free allocation of allowances in
order to assist with their transition towards a low carbon economy.

Installations in the EU ETS can meet their obligations by purchasing allowances, which might
come from installations in other EU countries, government auctions, or credits from the Kyoto
Protocol project mechanisms. This means that the emissions reductions in the EU ETS will
not necessarily take place in the UK, nor will they necessarily be CO2. While DECC lead on
designing the policy, the Environment Agency lead on its administration.

3.4.6 Auctioning under the EU ETS

Auctioning is an effective way of distributing allowances to the market and reinforces the
‘polluters pay’ principle. It encourages businesses to take account of the full cost of carbon in
the decisions they make. For phase Il at least 50% of allowances will be auctioned across the
EU. This includes full auctioning for the power generation sector in the UK and most member
states and for all member states by 2020.

The European Commission’s Auctioning Regulation governs the auctioning of phase |l
European Union allowances (EUAs) and European Union aviation allowances (EUAAS). It
provides for the establishment of a common EU auction platform and grants member states
the right to opt out and set up national platforms — the UK, Germany and Poland exercised this
right. The UK’s first phase Ill EUA auction was held on 21 November 2012.

3.4.7 Economic instruments

Market-based solutions to price carbon are at the heart of delivering the UK’s climate change
objectives at the lowest possible cost, by providing incentives for behaviour that protects or
improves the environment, as well as deterring actions that are damaging to the environment.
By internalising environmental costs into prices, they help to signal the structural economic
changes needed to move to a more sustainable economy. They can provide the right incentives
for investment, encouraging innovation and the development of new technology.

The government has pledged to increase the proportion of tax revenue accounted for by
environmental taxes. Tax policy will also be developed in the context of wider government levers
(such as voluntary agreements and regulation) to avoid overlap of policy instruments and meet
the general tests of good taxation.

The government has published a definition of environmental taxes to facilitate effective policy
making. These measures work in tandem with other economic instruments, for example the
Renewables Obligation and Climate Change Agreements and more traditional regulation and
spending programmes. The government also recognises that other taxes not included within its
definition can deliver environmental benefits. Transport taxes, whose aim is predominantly revenue
raising, also have a role in reducing harmful emissions and signalling fuel-efficient choices, while
continuing to raise revenue to fund public services. For example, since 2001 reforms to Vehicle
Excise Duty and Company Car Tax have incentivised the purchase of lower-carbon vehicles.
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3.4.8 Building regulations (energy efficiency)

Around 45% (27% from dwellings and 18% from non-domestic buildings) of UK CO2 emissions
come from buildings, principally space heating and cooling, water heating, lighting and other
fixed building systems — energy uses that are covered by building regulations. These regulations
are devolved in all four UK administrations, with a similar agenda being pursued across the UK
in response to the need to reduce emissions arising from the built environment. This is achieved
though minimum performance standards applicable to new buildings and when new work is
carried out to existing buildings.

3.4.8.1 England

The government has announced that from 2016 all new homes, and from 2019 all new non-
domestic buildings, in England will be built to zero-carbon standards. The 2013 Budget
document reaffirmed its commitment to implementing ‘zero-carbon homes’ from 2016.

Building Regulations Part L, which sets limits on the emissions of new buildings, is expected to
be used to achieve the onsite elements of these zero-carbon standards.

3.4.8.2 Wales

Following a review of Part L of the building regulations (Conservation of Fuel and Power)
reductions in CO2 emissions of new housing and non-domestic buildings were announced in
September 2013. Improvements in energy performance to existing buildings where renovation
and extension is taking place were also announced.

The revised building regulations, intended to be made in December 2013, will require new
buildings to achieve an 8% reduction (domestic) or 20% reduction (non-domestic) in CO,
emissions in comparison to Part L 2010 standards.

From June 2014, developers and designers will have to demonstrate that they have met the new
requirements which are intended as a step towards delivering EU obligations to achieve ‘nearly
zero-energy’ by 2019 for the public sector and 2021 for all new buildings.

3.4.8.3 Scotland

Energy standards within building regulations in Scotland were reviewed and improved in
2002, 2007 and, most recently, 2010. New homes constructed to current standards produce
approximately 70% less GHG emissions than those built to the standards applicable in 1990.

In September 2013, following consultation,” Scottish ministers announced that further

improvements to energy standards within building regulations would be introduced in October
2015. These will reduce emissions from new homes by approximately 21% and for new non-
domestic buildings by around 43%, when compared to standards introduced in October 2010.

Further review of standards is planned and ministers recently reconvened the Sullivan Report
Panel’” to consider a range of issues relevant to review of energy standards beyond 2014.
This follows the Panel’s original 2007 report — ‘A Low Carbon Building Standards Strategy For
Scotland’ — which has informed the review process in recent years.

In 2011 building regulations introduced sustainability labelling. The system awards new dwellings
that meet the current building standards with a bronze level label, further optional upper levels
are defined by silver gold and platinum. These address topics including resource use (CO,
emissions and energy efficiency), building flexibility and adaptability, and occupant well-being.

s http://www.scotland.gov.uk/Publications/2013/01/4018
8 http://news.scotland.gov.uk/News/Drive-for-greener-buildings-483.aspx
" http://www.scotland.gov.uk/sullivanreport
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3.4.8.4 Northern Ireland

The Buildings Regulations (Northern Ireland) 2012 came into operation on 31 October 2012.
These included enhanced thermal standards for all new buildings and those undergoing major
renovation in the progression towards low or zero-carbon buildings.

3.4.9 Energy performance of buildings directive

The Energy Performance of Buildings directive, 2002/91/EC, was recast in 2010 as directive
2010/31/EU. The UK updated and amended legislation accordingly from 9 January 2013. The
recast strengthened the original directive, giving the public sector a lead role in improving the
energy efficiency of its building stock. Key additional provisions in the recast directive include:

* minimum energy performance requirements to achieve cost-optimal levels

* energy use of technical building systems (heating, hot water, air-conditioning and large
ventilation systems) to be optimised to specified requirements

e nearly zero-energy buildings target dates

* property advertisements to include the energy performance certificate (EPC)
performance indicator

e EPC content to be more specific to the particular building

e EPCs to be displayed in buildings larger than 500 m? (previously 1,000 m?) occupied
by a public authority and frequently visited by the public. This threshold will fall to
250 m2in 2015

e EPCs to be displayed in commercial premises larger than 500 m2 frequently visited by
the public, where an EPC has previously been issued

e g statistically significant percentage of EPCs and air conditioning reports to be
checked by independent experts for quality assurance.

In the UK, advice has been developed in partnership with the Carbon Trust and EST.

Legislation to introduce inspections for air-conditioning systems (Directive Article 9) was
introduced in May 2007 and updated in January 2013. Air-conditioning inspections assess the
efficiency and sizing of the system compared to the cooling requirements of the building, and
promote the improvement of the energy performance of buildings.

3.5 Energy supply
3.5.1 Highlighted energy supply policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of
implementation implementation

Renewables obligation Energy Supply Regulatory, Economic Implemented 2002

Additional renewables in generation Energy Supply Regulatory, Economic Implemented 2009

(renewable energy strategy)

Renewable heat incentive Business, Residential, Economic Implemented 2011

Public
Carbon price floor Energy Supply Economic Implemented 2013
Electricity market reform (CfD and Energy Supply Economic Adopted 2017

capacity mechanism)

Carbon capture & storage (CCS) Energy Supply Economic Implemented 2017
commercialisation competition




82 The UK'’s Sixth National Communication and First Biennial Report under the UNFCCC

3.5.2 Policy framework

The government has set three clear priorities in delivering the UK’s energy policies:

¢ helping households and businesses take control of their energy bills and keep their
costs down

¢ unlocking investment in the UK’s energy infrastructure that will support economic
growth

e playing a leading role in efforts to secure international action to reduce GHG emissions
and tackle climate change.

3.5.3 Carbon price floor

The carbon price floor (CPF) is a tax on fossil fuels used to generate electricity. It came into
effect on 1 April 2013. It changes the existing climate change levy (CCL) regime, by applying
carbon price support (CPS) rates of CCL to gas, solid fuels and liquefied petroleum gas (LPG)
used in electricity generation.

A minimum carbon price sends an early and credible signal to incentivise billions of pounds of
investment in low-carbon electricity generation now by providing certainty on the carbon price
for UK electricity generation and helps ensure the UK’s long-term energy security.

The CPF as announced in Budget 2011 begins at around £16/tCO2 in 2013 and follows a
straight line increase to £30/tCO, in 2020, rising to £70/tCO, in 2030 (real 2009 prices).

The carbon price support (CPS) uses rates for CCL and fuel duty to make up the price floor and
reflect the differential between the future market price of carbon (i.e. the EU ETS futures prices)
and the CPF trajectory. Each year the Budget will announce and the Finance Bill legislate for the
rates two years ahead to provide certainty to the market. In addition, government will set out
the provisional rates for the following two years to give an indication of the likely rates required to
meet the floor.

Table 13: Carbon price

Confirmed rates Indicative rates

CPS rates
2013-14 2014-15 2015-16 2016-17 2017-18
Carbon price equivalent (£ per tCO,) 4.94 9.55 18.08 21.20 24.62

Source: http://www.hmrc.gov.uk/budget2013/tiin-1006.pdf

This is a fiscal policy for which HMT are the leading government department.

3.5.4 Electricity Market Reform

The UK government is reforming the electricity market to attract investment in low carbon
electricity generation while maintaining security of supply and minimising consumer bills.
Electricity Market Reform (EMR) provides support for low carbon technologies in the short to
medium term, working towards a long term vision of a competitive market where all technologies
participate on a level playing field without direct financial support.

The government published its White Paper on EMR, Planning our electric future: a White Paper
for secure, affordable and low-carbon electricity on 12 July 2011. This set out the government’s
commitment to transform the UK’s electricity system to ensure that our future electricity

supply is secure, low carbon and affordable. The White Paper was informed by previous
recommendations made by the CCC. The key elements of EMR are:


http://www.hmrc.gov.uk/budget2013/tiin-1006.pdf
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e Contracts for difference (CfDs) to stimulate investment in low carbon technologies by
providing predictable revenue streams that encourage investment and make it easier
and cheaper to secure finance.

e Capacity market to ensure security of supply.

e Carbon price floor to provide a clear economic signal to drive the move towards a low
carbon economy by increasing the cost of emitting CO,,.

e Emissions performance standard (EPS) to provide a regulatory backstop to prevent
the construction of the most carbon intensive forms of electricity generation, such as
unabated coal fired power stations.

The government is currently consulting on detailed proposals to implement EMR. Updated CfD
contract terms and strike prices for renewable technologies, and the EMR Delivery Plan were
published in December 2013. The government is on track to deliver EMR in 2014: The first
CfDs under the enduring regime are expected to be signed in the latter half of 2014; and the
first capacity auction is expected to be run in 2014, for delivery of capacity in winter 2018-2019
(subject to state aid approval).

3.5.5 Renewables obligation

The renewables obligation (RO) is currently the main mechanism for supporting large-scale
renewable electricity projects in the UK. It is a market-based support mechanism and works by
placing an obligation on licensed electricity suppliers (the biggest contributors of carbon into the
atmosphere) to source a specified and annually increasing proportion of their electricity sales
from renewable sources, or pay a penalty.

The RO is administered by Ofgem which issues tradable Renewables Obligation Certificates
(ROCs) to renewable electricity generators relating to the amount of eligible renewable electricity
they generate. Suppliers can meet their obligation either by acquiring ROCs or by paying a buy-
out price, set at £42.02 per ROC for 2013/14 (linked to RPI), or by a combination of both. Money
paid into the buy-out fund is recycled to ROC holders at the end of the 12-month Obligation
period on a pro rata basis. The level of the obligation for 2013/14 in England, Wales and
Scotland is 0.206 ROCs/MWh and 0.097 ROCs/MWh in Northern Ireland.

The most significant reform of the RO since its establishment was the introduction of banding in
April 2009, that moved the RO from a mechanism which offered a single level of support for all
renewable technologies to one where support levels vary by technology according to a number
of factors, including their costs and level of potential deployment. As part of the operation of the
banding mechanism, the support levels are subject to periodic reviews every four years, to allow
adjustments of the support level and to reflect the evolution of costs and revenues.

A review took place between 2010 and 2012, and set the support levels for 2013-17, for

new developments and capacity added to existing generating stations accredited under the

RO during this period. This support package balances growth and affordability, providing
reassurance to investors and value for money for consumers. The RO has helped to support the
£31 billion of investment in renewable generation announced since 2010 and will help to drive
growth and support jobs across the renewables sector in the future.

These support levels will ensure continuity of support as we transition towards the new
Contracts for difference (CfDs). The RO will operate in parallel to CfDs during the transition
towards RO closure to new generation in April 2017. Thereafter it will provide grandfathered
support (for 20 years from the date of accreditation) for the generating capacity that is
accredited under the RO before this date. The RO scheme will end in 2037.
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Since its introduction in 2002, the RO has helped in tripling the level of renewable electricity
(from 2.9% of total UK generation to 11.3% in 2012). In March 2012 total capacity under the

RO was almost 12,500 MW, with over 30 TWh of renewable generation, and a saving of

151 MtCO.e. It is estimated that the RO was worth around £2 billion in support to the renewable
electricity industry in 2012/13.

3.5.6 Energy transmission

Investment in the electricity transmission and distribution networks is a key part of meeting the
UK’s renewable energy and climate change goals.

The independent regulator, Ofgem, has agreed up to £21.5 billion of funding for Great Britain’s
onshore transmission network under the RIIO-T1 electricity transmission price control that sets
out funding for transmission owner activities, including investment in new and replacement
assets. RIO-T1 started in April 2013 and runs until 2021 and will help ensure that new
generation can be accommodated in a timely and cost effective manner while maintaining
network security and reliability.

The innovative regulatory regime for offshore transmission, jointly developed by the government
and Ofgem, has been established. There have now been eight Offshore Transmission Owner
licences granted by Ofgem under the regime, securing over £1 billion of investment in offshore
transmission, with a further four preferred bidders also appointed by Ofgem.

The government’s enduring ‘Connect and Manage’ regime was established in August 2010
and has significantly reduced grid connection timescales for new generation projects. Under
Connect and Manage, 163 large generation projects (total capacity of 36.5 GW) have seen their
connection times reduced by an average of five years. Of these, 155 projects (31.5 GW) are
renewable. A further 128 small scale renewable generators have also benefited.

In 2010 Ofgem approved £14 billion of funding for distribution network operators’ (DNOs)
activities for the 2010-2015 price control. The DNO role is vital for the delivery of smaller-scale
renewable projects. DNOs submitted their business plans for the 2015-2023 price control

to Ofgem in July 2013 and have requested around £29 billion of funding for their proposed
activities. The final funding will need to be agreed by Ofgem and the DNOs, with the price
control starting in April 2015.

3.5.7 Biomass heat

Solid and gaseous biomass have huge potential to deliver significant and cost-effective carbon
savings when substituting fossil fuels in the short-to medium-term particularly in commmercial
and industrial applications. In 2012, biomass provided 1% of the total energy needs for heating
across the economy. By 2020, biomass could deliver 30—-35 TWh, representing around 6% of
the total energy needs of heating.

Solid and gaseous biomass typically deliver high GHG savings, particularly when used in heat
generation.

Biomass and biogas combustion in installations below 200 kilowatts thermal (kWth) and
biomethane injection are eligible for support under the Renewable Heat Incentive (RHI). Biomass
generators of 1 MWth and above, together with producers of biomethane, are required to report
to Ofgem on the sustainability of their biomass feedstock at the end of each year.
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It is important that encouraging the uptake of bioenergy does not result in untoward environmental
and social impacts and this has been a guiding principle in devising the UK government’s policy
approach. The UK government is introducing similar biomass sustainability criteria (cultivation,
harvesting, processing and transport, including shipping if used) to the RHI as those in the
Renewables Obligation. These criteria will consist of a target GHG lifecycle emissions saving for
the resulting biomass heat of 60% compared to fossil fuel use, and land criteria to protect land
such as primary forest with high biodiversity or high carbon stock value. The government intends
to introduce the GHG criteria in April 2014 and the land criteria in April 2015.

Our intention is that whether the biomass is from the UK, the EU, North America or from further
afield, the resulting bioenergy delivers genuine GHG savings, and deforestation or environmental
degradation is prevented.

As at end October 2013, the non-domestic RHI was supporting 1,659 biomass boiler
installations, representing 472 GWh of renewable heat generated.

3.5.8 Combined heat and power

Combined heat and power (CHP) is supported by a range of policies depending on size, fuel
type and sector. Support for electricity exported by fossil fuel, CHP to the transmission grid

in the form of Levy Exemption Certificates has been withdrawn with effect from 1 April 2013

on the grounds that this policy was administratively complex and poor value for money for the
taxpayer. However, CHP remains exempt from Climate Change Levy on fuel consumed (an
incentive relative to fossil fuel fired boilers) and on electrical output consumed onsite. Modelling
suggests economic potential for up to 18 GW of CHP capacity in the UK, well in excess of the
current 6.1 GW of good quality CHP capacity in the UK. However, high project hurdle rates and,
for smaller plant, accessing the wholesale price for electricity exported are barriers to significant
growth in capacity. For these reasons the government committed in The Future of Heating:
Meeting the challenge to develop a bespoke policy to support deployment of new, good quality
natural gas fired CHP, subject to further work to examine how this capacity will interact with

the electricity market, in order to confirm that generation from lower carbon sources will not be
displaced. This policy will supplement other existing forms of support for CHP and will to some
extent replace support via Levy Exemption Certificates although the policy mechanism is likely
to be quite different. Under the carbon price floor CHP below 2 MW capacity is exempt from
carbon price support costs and CHP above 2MW is subject to relief on carbon price support
costs according to its heat output.

Biomass CHP is currently still eligible for support via an ‘uplift’ in the number of Renewable
Obligation Certificates per MWh of electricity generated compared to biomass power-only plant.
Availability of this support will close to new plant from 1st April 2015. It is proposed that new
biomass CHP commissioned after this date will be eligible for a Renewable Heat Incentive tariff
on its heat output and support on electrical output via Renewable Obligation certificates or a
Contract for Difference strike price. This will more directly focus support on the two outputs of
the plant and encourage plant that operate at higher heat power ratios and overall efficiencies.

3.5.9 Microgeneration

Since 2009 the UK government has continued to make progress on microgeneration and
decentralised energy.

The Low Carbon Buildings Programme (LCBP) was closed to new applications in May 2010
and completed payments in March 2011. The LCBP offered grants towards the cost of installing
domestic microgeneration technologies and larger-scale distributed generation installations

for public buildings and businesses, subject to energy conservation standards being met.
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The programme supported 19,216 installations at a cost of £91.37 million. A report on the
programme has been produced.’®

In June 2011 the UK government published a new microgeneration strategy, which set out

a number of actions to tackle non-financial barriers. In particular it addressed the quality of
installations, skills, technology development and information/advice. It set out the vision of
‘microgeneration becoming an everyday technology used in homes and businesses’ helping to
reduce carbon emissions. Industry was actively involved in the development of the strategy and
participated in the implementation process. An interim report was published in July 20127 and
the final report published at the end of October.®°

The government has continued the development of the Microgeneration Certification Scheme
(MCS) making it more accessible to people working in related professions — such as heating
engineers and plumbers — so that they can qualify to install microgeneration. The MCS
installation standards have been strengthened. New guidance for solar PV installers has been
published and substantially revised the heat pump installation standard to improve the design
and sizing of heat pumps, based in part on learning from extensive heat pump field trials.

In line with the Renewable Energy Sources Directive, the government developed the national
competence requirements framework for microgeneration technologies, derived from the
National Occupational Standards. Working through the sector skills councils the UK now

have qualifications in place for microgeneration technologies that are included in the national
Qualification Credit Framework (QCF). QCF is competence based which means they reflect the
knowledge and skills needed by operatives to attain and demonstrate occupational competence
relevant to the sector.

The Welsh government has also been supporting microgeneration at a community level through
the Ynni'r Fro community renewables scheme. This five-year scheme provides technical
development officer support and preparatory grants to enable communities to get schemes

to the construction stage. Loans are also available to support construction. The scheme has
worked with nearly 200 community groups, and there are currently more than twenty schemes
receiving comprehensive support, which are approaching the construction stage. The scheme
is currently being evaluated in order to inform development of a successor scheme.

Scotland published its own microgeneration strategy in June 2012, setting out support for
microgeneration and its ambitions for the sector. It showcases what has been achieved by
national and local government, industry, communities, householders, the skills sector and other
stakeholders across Scotland to grow the market for microgeneration.®!

In Scotland, many small-scale on site household energy technologies such as solar/PV or
ground source heat pumps have benefitted from permitted development rights since 2009,
removing the need to apply for planning consent in order to install them. Limited permitted
development rights for domestic air source heat pumps (ASHPs) and Micro-wind were
introduced in March 2010. permitted development rights for the non-domestic sector®? were
introduced in March 2011.

8 https:/www.gov.uk/government/uploads/system/uploads/attachment_data/file/48160/2578-Icb-programme-
2006-11-final-report.pdf

7 https://www.gov.uk/government/publications/microgeneration-strategy-industry-action-plan-interim-report
80 Further information is available in the Microgeneration Strategy document.
8 http://www.scotland.gov.uk/Publications/2012/06/9678/2

82 http://www.scotland.gov.uk/Topics/Built-Environment/planning/National-Planning-Policy/themes/renewables/
Microgeneration


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48160/2578-lcb-programme-2006-11-final-report.pdf
https://www.gov.uk/government/publications/microgeneration-strategy-industry-action-plan-interim-report
http://www.scotland.gov.uk/Publications/2012/06/9678/2
http://www.scotland.gov.uk/Publications/2012/06/9678/2
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3.5.10 Feed-in tariffs

The Feed-in tariffs (FITs) scheme was introduced on 1 April 2010, under powers in the Energy Act
2008. The intention of the FITs scheme is to encourage deployment of small-scale (up to 5SMW),
low-carbon electricity generation, particularly by organisations, businesses, communities and
individuals that have not traditionally engaged in the electricity market. The technologies supported
under FITs are solar PV, wind, hydro, anaerobic digestion and micro (less than 2 kW) CHP.

The person investing in a renewable energy installation, such as solar PV panels, can benefit

from FITs in three ways: a payment for every unit of electricity generated — the ‘generation tariff’;

a payment for any surplus electricity not used on site, and exported to the local grid — the 'export
tariff’; and savings on the electricity bill for each unit used in the property. The return on investment
is calculated at between 4.5 and 8% per annum over the 20 year duration of the FITs payments.
The FITs scheme is administered by Ofgem and the payments are made to generators by the FITs
suppliers, who recover the costs through the electricity bills of their customers.

The scheme has been a success since its launch in April 2010, with over 470,000 installations
(2.2 GW capacity) registered on either the Central Feed-in Tariff Register (CFR) or the
Microgeneration Certification Scheme (MCS) by the end of August 2013. Of these, around 99%
are solar PV installations.

3.5.11 Carbon abatement technologies

The focus of the UK government’s approach on carbon abatement technologies is the development
of carbon capture and storage (CCS). CCS is a chain of technologies designed to remove the CO2
from power and industrial sources and transport it for safe permanent storage in saline aquifers or
depleted oil and gas fields. It is the only approach that has the potential to turn high carbon fuels into
genuinely low carbon electricity and to decarbonise many industrial activities.

The UK government believes CCS could play a significant role in low carbon electricity
generation, as well as decarbonising energy intensive industry. To encourage this, the
government has developed a comprehensive package of measures designed to help the
industry develop to be competitive with other low carbon technologies in the 2020s. Details of
this approach were set out in the CCS Roadmap,®® published in April 2012.

The five key components outlined in the roadmap are:

e The CCS Commercialisation Programme (‘The Competition’), designed to bring forward
the first phase of commercial scale projects, with £1 billion in capital funding and
additional operational support available through low carbon Contracts for Difference.

e A £125 million, four-year, co-ordinated R&D and innovation programme and a new UK
CCS Research Centre.

e Development of a market for low carbon electricity through Electricity Market Reform,
including availability of Contracts for Difference to encourage investment and provide a
route to market for the second and subsequent phases of CCS deployment.

e Commitments to working with industry to address other important areas including
developing the CCS supply chain, storage and assisting the development of CCS
infrastructure.

e International engagement focused on sharing knowledge generated through the UK
programme and learning from other projects around the world. The government is

8 https:./www.gov.uk/government/uploads/system/uploads/attachment_data/file/48317/4899-the-ccs-roadmap.pdf
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also now looking at the potential role that enhanced oil recovery could play in the
development of some CCS projects.

The UK’s CCS Commercialisation Programme is progressing well. The £1 bilion CCS
Competition attracted eight projects and these have been shortlisted to two preferred bidders:

e Peterhead Project in Aberdeenshire, Scotland — a project which involves capturing
85% of the CO2 from part of the existing gas fired power station at Peterhead before
transporting it and storing it in a depleted gas field beneath the North Sea. The project
involves Shell and Scottish and Southern Energy.

¢ White Rose Project in Yorkshire, England — a project that involves capturing 90% of
the CO2 from a new super-efficient coal-fired power station at the Drax site in North
Yorkshire, before transporting and storing it in a saline aquifer beneath the southern
North Sea. The project involves Alstom, Drax Power, BOC and National Grid.

The UK government is currently negotiating contracts for detailed front end engineering and design
(FEED) studies with these bidders. These FEED studies will inform final investment decisions,
expected to take place in 2015. The White Rose project has also been put forward for funding
through the European Commission’s NER300 programme, the only project in Europe to do so.

The government is committed to building the UK’s world-class CCS research base and together
with our partners we are delivering a £125 million CCS Research and Development Programme,
supporting around 100 separate projects — full details of which can be found on our website.®*

The government has also been working closely with industry to address the issue of cost — one
of the fundamental factors influencing deployment levels of CCS — by convening a CCS Cost
Reduction Task Force.®® The task force found that CCS has potential to be cost competitive with
other low carbon technologies by the early 2020s and provided a series of recommendations on
how to achieve this. These are now being taken forward by industry and government as set out in
the government’s response to the task force published in October 2013.8°

3.5.12 Hydrogen

Hydrogen is an energy carrier (like electricity) which has the potential to link energy generation,
transport, heat, electricity grid balancing and energy storage. Improved energy system modelling
is needed so that the potential benefits can be properly evaluated.

UK activities on hydrogen include support for innovation across the spectrum from basic
research, through to development and demonstration, as well as a specific programme

on hydrogen transport (UK H2Mobility). The UK also participates in international activities,
including the International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE), the
IEA Hydrogen Implementing Agreement, and the (European) Fuel Cells and Hydrogen Joint
Undertaking. The Transport section has further information.

3.5.13 Energy Wales

The Welsh government’s strategy, Energy Wales: A Low Carbon Transition sets out the intent to
drive the change to a sustainable, low carbon economy for Wales.

‘Energy Wales’ recognises that whilst issues such as climate change are challenges, they also
present opportunities to generate investment into Wales, increase the resilience of its communities,
address fuel poverty and create a greater awareness of the choices facing the country.

84 https://www.gov.uk/government/publications/cross-government-carbon-capture-and-storage-r-d-programme-
2011-2015-list-of-projects

8 https://www.gov.uk/government/publications/ccs-cost-reduction-task-force-final-report

8 https://www.gov.uk/government/policy-advisory-groups/ccs-cost-reduction-task-force
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The Welsh government is leading the transition by focusing on the removal of barriers to
investment and maximising the long term benefits to Wales at every stage along the way
including developing changes to its planning regimes to streamline the process.

The Welsh government is also carefully planning and managing the relationship between energy
developments and our natural environment in line with the ambition of Sustaining a Living
Wales. This includes engaging with National Grid to mitigate the impact of new transmission
infrastructure.

3.5.14 Northern Ireland’s Strategic Energy Framework

Northern Ireland’s Strategic Energy Framework has set a target of 40% of electricity
consumption to be met from renewables by 2020. An interim target of 20% by 2015 is included
in the Programme for Government 2011-2015. In 2012, renewables represented approximately
13% of electricity consumption, mainly from onshore wind. Offshore renewables can also make
a contribution to the 40% target and in October 2012, the Crown Estate announced the award
of development rights for a 600MW offshore wind project off the County Down coast and two
100MW tidal energy projects off the North Antrim coast.

3.6 Business

3.6.1 Highlighted business policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of

implementation implementation

Montreal protocol Business, Industrial Regulatory Implemented 2001
Processes

Carbon trust measures Business, Public Information, Education Implemented 2002

Loans to SMEs by the Carbon Trust Business Economic Implemented 2004

Large combustion plant directive Energy Supply, Business, Regulatory Implemented 2007
Industrial Processes

CRC energy efficiency scheme Business, Public Economic, Information Implemented 2010

Green Investment Bank Finance Economic Implemented 2012

Climate change agreements (CCA) Business Economic, Voluntary/ Implemented 2013

2013-23 negotiated agreement

Industrial Emissions Directive (as it Energy Supply, Business, Regulatory Adopted 2016

applies to large combustion plant) Industrial Processes

3.6.2 Framework for action

It is essential for business that the policy framework is clear, flexible and non-prescriptive.
The government has put in place a range of instruments that cover economic instruments,
regulation, market improvement measures and access to information.

Businesses are an essential component in delivering climate change objectives in all sectors and
in particular energy efficiency objectives.

3.6.3 CRC energy efficiency scheme

The CRC Energy Efficiency Scheme, launched in April 2010, is a UK-wide mandatory emissions
trading scheme covering 2,000 large users of energy across the business and public sector.
They are responsible for approximately 10% of UK CO2 emissions (based on 2011-12 data). The
CRC has been designed to complement existing policy by covering emissions outside CCAs
(see below) and direct emissions outside the EU ETS. Analysis indicates that, by driving energy
efficiency, the CRC will deliver emissions reductions cost-effectively while saving participants
money. It is estimated that CRC will bring £1 billion energy savings to participants by 2020.
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The CRC aims to improve energy efficiency and cut emissions in the targeted large public and
private sector organisations. It is a tailored blend of three drivers:

1. Information — awareness of energy use (it requires participating organisations to report on
their energy usage);

2. Reputational — organisations’ aggregated emissions data are published annually; and,
3. Financial — organisations must buy allowances for the emissions from their energy use.

The CRC scheme is projected to deliver carbon reductions of at least 16 MtCO2 by 2027 — the
end of the fourth carbon budget. The sale of allowances, which will cost participants around
£16/1CO2 from April 2014 delivers around £700 million per annum to the UK government,
forecast to increase to around £1 billion per annum from 2016.

DECC is, in partnership with the Devolved Administrations (Scotland, Wales and Northern
Ireland), the government policy lead. The Environment Agency is the UK Scheme Administrator
and responsible for auditing and enforcement of the scheme in England. The devolved
administrations’ regulators, the Scottish Environment Protection Agency (SEPA), Natural
Resources Wales (NRW) and Northern Ireland Environment Agency (NIEA), are responsible for
auditing and enforcement in their countries. The UK Treasury (HMT) is responsible for setting the
allowance price for the scheme.

3.6.4 Non-domestic Green Deal and energy efficiency

Non-domestic Green Deal finance, allows for qualifying energy efficiency improvements

to be paid for overtime through instalments on a customer’s electricity bill. It is intended to
contribute to the reduction of those GHGs associated with building level energy consumption.
Repayments should be the same or less than the expected savings generated as a result of the
improvements. The domestic section has further information on the domestic Green Deal.

At the beginning of 2013 the government established the legal framework for the domestic
and non-domestic Green Deal. The UK government expects that the non-domestic Green
Deal market will take longer than the domestic market to develop. Government is running a
Green Deal Communities®” scheme where local authorities, working with their partners, can
apply for funds of between £1 million and £3 million to help drive Green Deal energy efficiency
improvements in their area. The UK government have indicated our interest in applications for
the Green Deal Communities scheme involving non-domestic properties to further explore the
application and benefits of the non-domestic Green Deal.

The framework for the non-domestic Green Deal has been established by central government.
However it is market participants that offer the services and the finance for the scheme. Such
participants must meet specified standards as set out by government.®

3.6.5 Climate Change Levy (CCL) and Climate Change Agreements (CCA)

The Climate Change Levy (CCL) and Climate Change Agreements (CCA) were described in
detail in the third National Communication. The levy is a tax on the use of energy in industry,
commerce and the public sector and has been a central policy in encouraging energy efficiency.
Climate Change Agreements (CCAS) are part of a package of government measures aimed at
encouraging UK business to save energy and reduce CO2 emissions. They set the terms under

8 https://www.gov.uk/government/news/green-deal-communities

88 Paragraphs 31 — 36 of the Green Deal Impact Assessment expected impacts of the non-domestic Green
Deal for different scenarios https:/www.gov.uk/government/uploads/system/uploads/attachment_data/
file/48196/3223-EA2011-green-deal-impact-assessment.pdf
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which eligible energy-intensive industries can claim up to 90% discount on the CCL, provided
they meet targets for improving their energy efficiency or reducing their carbon emissions.

DECC has recognised the need to give special consideration to energy-intensive industries with
regards to climate change, given their energy use and their need to compete internationally.
Consequently, energy-intensive industries can obtain up to 90% discount from the CCL,
provided they meet challenging targets for improving their energy efficiency or reducing their
carbon emissions. Through this scheme government is supporting industry to implement energy
efficiency measures that will help reduce the impact of rising energy prices.

In Budget 2011 government announced the extension of CCAs to 2023. CCAs provide energy
intensive industries with tax discounts (worth £170 million a year) in return for committing to
improve energy efficiency.

From the start of the new CCA scheme (1 April 2013), the Climate Change Levy discount on
electricity increased from 65% to 90%. Facilities with over 70% of their energy use claimed
under the eligible CCA installation will claim the entire site for Climate Change Levy discount.

The new scheme’s sector energy efficiency improvement targets (to 2020) have now been set.
The target setting process include bilateral discussions with industry to ensure targets were
challenging yet realistic in the current and projected economic climate.

3.6.6 Business carbon reduction support

The UK has established a number of support companies focussed on helping businesses and
governments accelerate the move to a sustainable, low carbon economy. The Carbon Trust and
the Energy Savings Trust are two of the most successful independent companies developing
services for carbon footprinting emission reduction expertise, and developing, commercialising
and deploying innovative low carbon technologies and solutions, from energy efficiency to
renewable power. These companies, through the support from UK and regional government
have helped champion energy efficiency and carbon reduction in businesses and government
operations. DECC presently funds the Carbon Trust to deliver three schemes, including a
large collaborative programme with the offshore wind industry. DECC and the UK’s regional
governments also provide funding to the EST to provide support to SMEs to gain accreditation
to the Microgeneration Certification Scheme. In addition, interest free loans for investment in
carbon reduction infrastructure are available, managed by Salix Finance.

The Welsh government is developing a future range of services and is introducing a new delivery
model from April 2015. The revised and simplified service will provide resource efficiency
support to a range of audiences through existing advice services such as Business Wales and
Farming Connect, and through a single contact number for the remaining domestic, community
and public sector audiences.

The Scottish government is committed to improving energy and resource efficiency across
business and public sector and to continuing sustainable economic growth for Scotland. From

1 April 2013, the Scottish government simplified and streamlined the energy and resource
efficiency advice and support delivery landscape. This was done through the integration of
previous non domestic energy and material resource efficiency services provided by Zero Waste
Scotland, Carbon Trust and EST into one holistic programme of activity.

The new Resource Efficient Scotland programme offers comprehensive information, advice
and support to business, the third sector and public sector organisations to implement energy;,
material resource and water efficiency measures that will translate into cost savings, increased
competitiveness and reduced emissions.
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Resource Efficient Scotland provides a degree of assistance to businesses of all sizes, but has a
particular focus on SMEs.

3.6.7 Non-domestic renewable heat incentive

The Non-Domestic Renewable Heat Incentive (RHI) provides subsidy, payable for 20 years,

to eligible non-domestic renewable heat generators based in England, Scotland and Wales.
The first scheme of its kind in the world, the technologies supported are: biomass, biogas
combustion, biomethane injection to the grid, ground-, water-source and air-water heat pumps,
solar thermal, and commercial and industrial energy from waste.

The non-domestic sector includes industrial, commercial, public sector and not-for-profit
organisations — e.g. businesses, hospitals and schools, and district heating schemes. The
scheme is also open to producers of biomethane.

The scheme was introduced in November 2011. The following emissions limits came into effect
on 24 September 2013:

e amaximum of 30 grams particulate matter can be emitted per gigajoule (GJ) net rated
thermal input from the biomass installation;

e amaximum limit of 1509/GJ for nitrous oxide.

These limits apply to all solid biomass installations participating in the RHI, including combined
heat and power (CHP) installations which burn biomass.

In autumn 2012, government consulted on proposals to extend the scheme and in spring 2013
on proposals to amend some of the tariff levels. government intends to introduce any changes
resulting from this process in spring 2014.

As at the end of October 2013, there were 2,657 accreditations to the scheme, representing
nearly 547 MW of installed capacity. The 1,776 installations that had received RHI support had
generated 497 GWh of renewable heat.

The scheme is implemented and administered by Ofgem. According to Ofgem’s public reports
as of 27 November 2013, nearly £26 million in tariff payments had been made. government
estimates that payments associated with 2012-13 will total £27m, once all applications have
been accredited.

The scheme helps to strengthen security of energy supply by increasing diversification of
heating technologies and sources, and reducing dependence on imports. It also supports
emerging technologies and businesses in the UK.

A separate RHI operates in Northern Ireland and was introduced on 1 November 2012. The
scheme is largely similar to the Great Britain RHI, however, has differing tariff levels designed
specifically for the Northern Ireland market.

3.6.8 Building regulations (energy efficiency)

Around 18% of UK CO2 emissions come from non-domestic buildings, principally space heating
and cooling, water heating, lighting and other fixed building systems — energy uses which are
covered by building regulations. These are described in more detall in the cross cutting section.



Chapter 3: Policies and measures 93

3.6.9 EC Regulation 842/2006 on Certain Fluorinated Greenhouse Gases

Fluorinated greenhouse gases (F gases) are covered by the Kyoto Protocol and have high global
warming potential. They are widely used in commercial refrigeration and air-conditioning systems
and other more specialised uses, such as in insulation foams, electrical equipment, aerosol
sprays, fire protection systems and as solvents. Emissions of these gases amounted to just
under 2% of UK GHG emissions in 2012. European regulations to address emissions of F gases
entered into force in May 2006 with the main provisions taking effect from July 2007. They have
been fully implemented by supporting GB Regulations coming into force in March 2008. The
focus is on containment during use including minimum training and certification requirements for
companies and personnel, but also includes some very limited and specific use bans.

UK F gas emissions are projected under the current regulatory regime to fall to 50% of 1990
COze levels by 2030. However, a comprehensive European Commission review of the current

F gas regulatory regime concluded it is unlikely there will be any overall reduction in total F

gas emissions across Europe as a whole unless further measures are implemented. Further
measures would also enable the UK to achieve reductions in F gas emissions significantly
beyond 50% of 1990 levels by 2030. The European Commission has therefore proposed further
controls that are intended, in concert with strengthened provisions of the existing regulations, to
achieve real reductions in emissions of F gases across Europe.

The core new elements of the Commission’s proposal are a phase down in EU market
availability of hydrofluorocarbons (HFCs) the most widely used of the F gases, alongside a
number of specific use bans. The UK is currently considering the European Commission’s
proposals with other EU member states with a view, if agreement can be reached, to
introducing new EU measures on F gases in 2015 or as soon as possible thereafter.

Additionally, HCFCs represent the largest remaining use of Ozone Depleting Substances. The
use of HCFCs in new equipment was banned in 2001. From 1 January 2015, the use of HCFCs
to service existing equipment will be prohibited. In the UK the Environmental Protection (Controls
on Ozone-Depleting Substances) Regulations 2011 (SI 2011/1543) enforces EU Regulation (EC)
1005/2009 and meet UK obligations under the Montreal Protocol.

3.6.10 The large combustion plant directive

The Large Combustion Plant Directive (LCPD, 2001/80/EC) sets limits on emissions of sulphur
dioxide, nitrogen oxides, and dust from combustion plants with a thermal capacity of 50 MW or
greater. In the UK, some 100 plants have taken the option to participate in a National Emissions
Reduction Plan in which each receives a transferrable annual mass emission allowance.

A few others took the option of not being bound by the Directive’s emission limits subject to
undertaking to operate for no more than 20,000 hours after 1 January 2008 and to close by

31 December 2015.

The LCPD will be replaced from 1 January 2016 by similar although more stringent provisions
set out in chapter Il of the Industrial Emissions Directive (2010/75/EU). Those provisions already
apply in respect to any plant newly permitted since 7 January 2013.

3.6.11 The UK Green Investment Bank

The UK Green Investment Bank (GIB) became fully operational on 29 October 2012, following
state aid approval. It has been established as a Companies Act company and operates at arm’s
length from government.
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Its role is to provide finance on commercial terms to green infrastructure projects and mobilise
the additional private sector capital needed if investment in UK green infrastructure is to reach
the level required to achieve UK environmental policy targets.

GIB operates to a double bottom line of delivering both positive portfolio returns and green
impact since it is only by making strong commercial returns from financing green projects, that
GIB will be able to demonstrate the commercial case for this and stimulate the wider financing
market in relevant sectors. To ensure it is additional and does not crowd out private sector
capital, GIB must also invest only in projects which would not proceed without GIB participation.

GIB’s current priority sectors are:
e (Offshore wind;
e Energy from waste;
e Waste processing and recycling;
e Energy efficiency, including the Green Deal.
The Bank may also operate in the following further sectors:
* Biomass power;
e Marine energy;
¢ Renewable heat;
e Biofuels for transport;

e Carbon Capture & Storage.

3.6.12 Local Enterprise Partnerships (LEPs)

In June 2010 the government invited local business and civic leaders to propose ways of
establishing Local Enterprise Partnerships reflecting natural economic geography. In October
2010 the Local Growth White Paper provided more detail on LEPs and announced the first 24.
More have been approved since; there are now 39 LEPs covering the whole of England.

The purpose of LEPs is to provide a clear vision and strategic leadership to drive sustainable
growth and job creation in their area. Local businesses are crucial to the transition to a green
economy as they will drive much of the investment and innovation in new and existing products
which will create growth and jobs.

LEPs can have a key role in this transition, in terms of strategic economic planning (for instance
investing in the necessary infrastructure and skills), and through local leadership, helping local
business communities to recognise and seize opportunities.
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Case study — New Anglia LEP

New Anglia is a Green Economy Pathfinder — the national leader on promoting, showcasing
and recommending to government and businesses a cutting-edge approach to the green
economy, setting out the barriers and opportunities around sustainable economic growth
and highlight New Anglia’s aspirations for the future. The results of this work will be shared
with other Local Enterprise Partnerships, across England, to help them develop the green
economy locally.

The New Anglia area is ideally suited to leading the UK’s transition to a green economy
across three focus areas:

e Low carbon — Through regional universities, research centres and science parks, Norfolk
and Suffolk have a wealth of world class innovation and thinking, and exportable skills.
The region’s well-established ‘all energy’ base, which embraces oil, gas and nuclear, is
evolving into onshore and offshore renewables.

e Natural capital — An abundance of agricultural farmland means the region also has many
food and drink producers of repute. Tourism is one of the region’s major sectors, thanks
to a beautiful, abundant and diverse bank of natural capital.

e Social capital — The New Anglia area is home to many award-winning businesses,
of all sizes, that are on the leading edge of a low-carbon future. The East of England
Co-operative, the largest independent retailer in East Anglia, exemplifies a strong
cooperative and social enterprise movement in the region.

As the driest, lowest-lying area of the country, the New Anglia region is at the frontline of
climate change. It is also largely rural, and towns and cities of any size are few and far between.
New Anglia is determined that its green economy agenda should not be restricted by such
constraints. For example, the Pathfinder’s ambition for high-value jobs doesn’t rely on the
standard paradigm that equates only major urban centres with growth and investment.

3.6.13 Scottish Enterprise

Scottish Enterprise (SE) contributes to the Scottish government’s purpose of increasing
sustainable economic growth targets to increase support to help companies take advantage of
the transition towards a low carbon economy.

SE’s focus is on accelerating the exploitation of low carbon opportunities in those markets
where Scottish firms have a global advantage and maximise economic and environmental
benefits. Supporting its priorities on renewable energy (particularly offshore wind and marine

& tidal energy) and business efficiency, SE will also prioritise market opportunities in relation to:
low carbon built environment, smart mobility, water technologies, carbon capture and storage,
low carbon heat and cross-cutting technologies. SE has also published its third Low Carbon
Implementation Plan, which summarises how it complies with the public sector duty on climate
change. The Plan details SE’s progress during 2012-13 and its planned actions for 2013-16,
providing a comprehensive overview of the actions SE is taking to help deliver sustainable, low
carbon economic growth.

3.6.14 Highlands and Islands Enterprise

The Highlands and Islands of Scotland cover more than half the Scottish landmass, including
over 90 inhabited islands. It is recognised as being one of the windiest places in Europe and
has enormously powerful tidal flows operating around its coastline. Capitalising on these natural
assets to generate renewable energy and create wealth are key areas of activity for HIE in
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its implementation of the Government Economic Strategy, which, in 2011, established a new
strategic priority — transition to a low carbon economy — to reflect the current opportunity to
place Scotland in an advantageous position in the global economy and ensure that the benefits
of transformational change are shared across the country.

In developing the renewable energy sector, HIE will focus development, inward investment

and infrastructure activity on marine energy and offshore wind, recognising that infrastructure,
fabrication and supply chain activities will also support wave and tidal development. Investment
in digital communications technology will deliver benefits not only in terms of increased business
performance, but will reduce the need to travel, impacting on the carbon footprint of the region.
In addition, HIE supports businesses, social enterprises and communities to capitalise on low
carbon opportunities in the environmental and clean technology sectors, and encourages and
supports them to maximise resource efficiency and minimise waste.

3.6.15 Wales national tourism strategy

Wales’s new national tourism strategy - A Partnership for Growth: The Welsh government
Strategy for Tourism 2013-2020 - was launched in June 2013 with a clear strategic direction for
development, investment and marketing.

As part of its strategic approach, the Welsh government recognises the challenge that climate
change presents to the industry. It has established and manages a Sustainable Tourism
Framework and Forum and has developed a suite of information and guidance tools aimed at
helping tourism businesses respond to the challenge in a sustainable way.

The toolkit is designed for small and medium businesses based in Wales and contains
information and advice with practical guidance on how they can reduce their energy bills and
carbon footprint. It includes steps for mitigation and adaption measures, and other ways for
promoting a more sustainable business.

3.7 Transport
3.7.1 Highlighted Transport Policies and Measures

Name of mitigation Sectors affected Type of instrument Status of Start Year of
action implementation implementation
Low carbon buses Transport Economic Implemented 2009
Local sustainable travel Transport Economic Implemented 2011
fund

Car policies (EU new Transport Regulatory, Information, Implemented 2012
car CO, emissions Voluntary/negotiated

targets: 130 gCO,/ agreement

km by 2015 and 95
gCO,/km by 2020;
and complementary
measures)

LGV Policies (EU new Transport Regulatory, Information, Adopted 2012
LGV CO, emissions Voluntary/negotiated
targets: 175g CO,/ agreement

km by 2017 and 147
gCO,/km by 2020;
and compementary
measures)

HGV policies (low rolling Transport Regulatory, Information, Adopted 2012
resistance tyres and \oluntary/negotiated

industry-led action to agreement

improve efficiencies)

Rail Electrification Transport Economic Implemented 2013
Biofuels policy (8% by Transport Regulatory Adopted 2013

energy by 2020)
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3.7.2 Policy framework

The UK government and devolved administrations are committed to the challenge of tackling
emissions from the transport sector. In 2012, transport accounted for 39% of all final energy
consumption in the UK. Road transport accounted for 27% of final energy consumption with
aviation accounting for 9%. The direct use of petroleum accounted for 98% of transport energy
consumption.

Key initiatives are:

e improving the fuel efficiency of vehicles

reducing COq tailpipe emissions of road vehicles

reducing the fossil fuels content of road transport fuels

* encouraging behaviour change

3.7.3 Improving fuel efficiency of vehicles

Road transport accounted for 23.5% of UK CO2 emissions in 2011 and, of this, 60% of
emissions were from passenger cars. Improving the efficiency of vehicles is therefore a key
element of the UK’s strategy to reduce CO2 emissions.

Mandatory CO2 emissions targets are now in place for both new passenger cars and new light
commercial vehicles registered in the EU and are driving innovation from vehicle manufacturers
and their suppliers. Europe has some of the most demanding vehicle CO2 regulations in the
world with manufacturers facing fines if they fail to meet strict average COz2 targets for the fleet of
cars or vans they sell.

For passenger cars a combination of regulation, high oil prices and a trend to smaller cars has
led to a steady decrease in fleet average CO2 emissions since EU regulation was first proposed
in late 2007. The 130g target in 2015 represents an 18% reduction on 2007 levels and the 95g
target in 2020 a 40% reduction. In 2012 the UK fleet average CO2 emissions from vans in 2009
for new cars sold was 133 g/km. A fall of 3.6% on the previous year and an overall 26.5%
reduction since 2000.

To build the market for ultra-low emission vehicles the Office for Low Emission Vehicles (OLEV)
was established in September 2009 as a cross-government, industry-endorsed, team based
in DfT, combining policy and funding streams and people from DfT, BIS, and DECC. The 2013
Spending Review® (SR) contained provision of £500 million to support OLEV’s work to 2020
with the Roads Command Paper Action for roads: a network for the 21st century®® providing
more detail.

OLEV published Driving the Future Today®" (4 September 2013) a strategy document providing a
framework for government support for the ultra low emissions vehicles (ULEV) market. A call for
evidence will be made shortly to help inform how best to use the £500m investment. This includes:

e Infrastructure: A £37 million package of measures announced that drivers could benefit
with grants towards 75% of the installation cost of home and on-street charging.

— Local authorities installing rapid charge points to facilitate longer journeys, or
providing on-street charging on request for plug-in vehicle owners and train
operators are installing new charge points at railway stations.

8 https://www.gov.uk/government/publications/spending-round-2013-documents
% https://www.gov.uk/government/publications/action-for-roads-a-network-for-the-21st-century

9 https://www.gov.uk/government/publications/driving-the-future-today-a-strategy-for-ultra-low-emission-
vehicles-in-the-uk


https://www.gov.uk/government/publications/spending-round-2013-documents
https://www.gov.uk/government/publications/action-for-roads-a-network-for-the-21st-century
https://www.gov.uk/government/publications/action-for-roads-a-network-for-the-21st-century
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e Eight Plugged-in Places (PIPs) are trialling different business models and technologies
to inform the roll-out of recharging infrastructure nationally. To date over 5500 charge
points had been provided by the PIPs. About 65% of these PIP charge points are
publicly accessible. Using data provided by charge point manufacturers, it is estimated
that these organisations have also installed about 5000 charge points nationwide.

e Energy: The mass adoption of ULEVs will have significant implications for the energy
sector on both a local and a national level. As the number of plug-in vehicles on
our roads increases, so will the demand for electricity. This represents a series
of challenges, which must be anticipated and prepared for — issues which the
government and industry are working together now to address. There is also a
potential prize as ULEVs can help to balance the demand for electricity at peak
periods and support the efficient use of energy by consumers.

e Consumer Incentives: Promote uptake of ultra-low emission cars through the provision
of consumer grants. As of 30 September 2013, 5702 claims have been made through
the Plug-in Car Grant scheme and 364 claims have been made through the Plug-in
Van Grant scheme.

e R&D: Providing £82 million support for R&D to be managed by Technology Strategy
Board. Priority “sticky” technologies have been identified by the Automotive Council:
improvements to internal combustion engines; energy storage and energy management;
lightweight vehicles and power train structures; development of power electronics and
electric machines; and developing and applying Intelligent Transport Systems.

* Industry: The automotive industry is worth £11.2billion GVA to the UK economy.

¢ On 12 July government published the automotive strategy which was developed in
close collaboration with the Automotive Council. It sets out how the government will
support automotive R&D, skills and the supply chain and announces the creation of
the £1billion Advanced Propulsion Centre.

e Regulation: OLEV also has responsibility for the EU CO2 car and van Regulations, the
biggest CO2 savers in road transport. New car CO2 regulation sets targets of 130g
CO2/km by 2015 and 95g CO2/km by 2020. OLEV also leads on the negotiation of the
European Commission’s Clean Power for Transport proposal on the deployment of
alternative fuels infrastructure.

* Hydrogen: Launched in January 2012 UKH,Mobility is a joint industry-Government
project assessing the potential for hydrogen for transport in the UK. Following the
completion of the evaluation phase and publication of a report in April 2013, the UKH,
Mobility project has been working to develop a plan for the roll-out of hydrogen fuel
cell vehicles and the associated refuelling infrastructure in the UK from 2015.

In Scotland, the Scottish government published Switched on Scotland: A Roadmap to
Widespread Adoption of Plug-In vehicles®® on 12 September 2013. Switched On Scotland
establishes a vision that by 2050 Scotland’s towns, cities and communities will be free from
the damaging effects of petrol and diesel fuelled vehicles and sets out the challenges and
opportunities posed.

Scotland’s charging point infrastructure is expanding: at the end of September 2013 there
were approximately 300 charge points available to the public across Scotland and a further
200 in place in non-public locations such as council depots, private workplaces or domestic
installations. Work is also underway to provide rapid charge points at 50 mile intervals on
Scotland’s trunk roads.

92 http://www.transportscotland.gov.uk/files/Switched%200n%20Scotland%20.pdf
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3.7.4 Reducing the carbon content of fossil

The Renewable Energy Directive (RED) requires the UK to source 15% of its overall energy, and
10% of energy used in transport, from renewable sources by 2020. The related Fuel Quality
Directive (FQD) requires fuel and energy suppliers (principally those providing fuel and energy for
land-based transport) to reduce the lifecycle GHG emissions per unit energy (“GHG intensity”) of
the fuel/energy they supply by 6% by 2020.

The UK transposed the FQD in full on 15 April 2013 and the RED on 15 December 2011,
through amendments to the Renewable Transport Fuel Obligation (RTFO) Order 2007. The
RTFO obligates road transport fuel suppliers® who supply at least 450,000 litres a year to
produce evidence that a specified percentage of their fuels for road transport in the UK comes
from renewable sources. This obligation level is currently set at 4.75%.

Only biofuels meeting EU mandatory sustainability criteria are counted towards the RED and
FQD targets and receive Renewable Transport Fuel Certificates (RFTCs) under the RTFO.
These criteria require that biofuels, with some exceptions, must deliver GHG savings of at least
35% when compared to fossil fuels and that biofuels must not be sourced from areas of high
biodiversity, or from high carbon soils (e.g. wetlands). Biofuels produced from wastes (such as
used cooking oil), residues, non-food cellulosic material, and ligno-cellulosic material benefit
from double certification.

There remain concerns that the increased use of some biofuels increases GHG emissions rather
than reduces them, due to indirect land use change (ILUC). ILUC occurs where production of
biofuel from crops grown on existing agricultural land results in the displacement of production
on to previously uncultivated land.

The European Commission proposed a directive in October 2012 to address ILUC through
amendments to the RED and FQD and negotiations are still on going.

The UK government wants to go further than the Commission’s proposed directive and are
seeking to ensure that support only goes to biofuels that are significantly better than fossil fuel,
when everything is considered.

The RED and FQD require the European Commission to monitor and report every two years on
the impact of biofuel policy and increased demand for biofuel on social sustainability. The first
Renewable Energy Progress Report was published in March 2013.

3.7.5 Encouraging a move towards environmentally friendly means of transport

To encourage the uptake of more fuel efficient vehicles the Fuel Consumption and Carbon
Emission Database® allows searches for car details by fuel consumption, CO2 and other
emissions as well as by make and model. DfT also provides funding for the Energy Saving
Trust’s (EST) work giving advice and practical help to businesses to encourage them to
reduce carbon emissions from their vehicle fleets, including by choosing the most appropriate
low carbon vehicles, training drivers in fuel efficient driving techniques, and suggesting how
businesses can use alternatives to travel such as video conferencing

Since March 2001, a system of Graduated Vehicle Excise Duty (VED) has been in operation

for new cars based primarily on their level of CO2 emissions. Since April 2010, the system has
comprised of 13 CO2 bands and a higher level of tax applies to a vehicle at first registration (first
year rate) with CO2 emissions of above 165 g/km. The system was revised in 2010 to encourage

% As well as road transport fuel, fuel used in the following end uses is also obligated: non-road mobile machinery
(including inland waterway vessels which do not normally operate at sea), agricultural and forestry tractors, and
recreational craft which do not normally operate at sea

% http://carfueldata.direct.gov.uk/
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a shift to ‘best in class’ cars and to reward drivers of lower emission cars and to better influence
purchasing choices at the point of sale. Since 2010, to reduce cost of living pressures on
motorists, VED rates have increased in line with inflation only.

Provision of a company car, made available for an employee’s personal use, is a Benefit in Kind
that is subject to Income Tax (for the employee) and Employer National Insurance Contributions
(NICs). Since being reformed in 2002, this tax is graduated according to the vehicle’s CO2
emissions — the less COz2 the vehicle produces, the lower the benefit on which tax must be
paid. Budget 2013 announced a commitment to maintain the differential in rates for the lowest
emitting cars — 75g CO2/km or less until 2019. Electric cars will continue to benefit from the
lowest rates. By providing tax incentives to both employers and employees in favour of lower
CO2-emitting cars, graduated Company Car Tax will help the UK meet EU targets for average
new-car CO2 emissions and support the growth of the ULEV market.

3.7.5.1 Rail

As part of its strategy to improve public transport as an alternative to private road transport,
government is investing over £9 billion in the rail network between 2014 and 2019. This will
deliver the Crossrail and Thameslink programmes, a new fleet of energy efficient intercity trains
(the Intercity Express Programme) and 850 miles of new rail electrification. The UK now has
one of the fastest growing railways in Europe and is expected to continue to grow with the
development of the UK’s new high speed line — HS2.

The government is working closely with the rail industry to improve rail’s environmental
performance. Notable successes in recent years have included the roll-out of regenerative
braking across all capable electric train fleets and the introduction of driver advisory systems

to help drivers operate their trains in the most efficient way. The government is embedding
environmental requirements in future rail franchises requiring train operators to deliver reductions
in carbon emissions from operating trains, stations and depots.

3.7.5.2 Buses and local sustainable travel

Low carbon buses emit at least 30% fewer GHG emissions than comparable diesel buses.
Since 2009, four rounds of the Green Bus Fund in England have provided £87 million of funding
to bus operators and local authorities to help them purchase around 1,200 new low carbon
buses. Each year, by switching to low carbon alternatives, bus services in England operated

by these 1200 buses are expected to save around 28,000 tonnes of CO2 per annum. The
Scottish government operates a similar scheme, the Scottish Green Bus Fund, which to date
has provided £7.7 million of funding to support the introduction of 94 low carbon buses across
Scotland. The Scottish Green Bus Fund will continue in 2013/14 and 2014/15 providing a further
£7.5 million of funding to support the introduction of more low carbon buses across Scotland.

The Local Sustainable Transport Fund was announced through the October 2010 Spending
Review® to support delivery of the White Paper. £560 million was made available to the fund for
2011-15. The Fund has been universally popular, with all eligible local authorities applying with
bids across 2011 and 2012. Due to this volume of interest and the high quality of bids received,
DfT injected an additional £40 million into the fund in 2012. This enabled ministers to approve a
greater number of bids across three funding announcements, making £600 million available in
total for local sustainable transport. The fund is providing grants to 77 local authorities to deliver
96 sustainable transport projects across England. The 2013 Spending Round® announced an
extra £100 million capital funding for sustainable transport in 2015/16. £78.5 million of resource
funding will be set aside for the LSTF (including Bikeability).

% https://www.gov.uk/government/publications/spending-review-2010
% https://www.gov.uk/government/publications/spending-round-2013-documents
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The Local Transport White Paper Creating Growth, Cutting Carbon — Making Local Sustainable
Transport Happen® (January 2011) represented a significant step towards meeting two key
Coalition government objectives: helping to create economic growth by making sure people
can get to work, to the shops or their local amenities; and tackling climate change by cutting
transport carbon emissions through encouraging more low-carbon journeys.

DfT published the Door to Door Strategy®® (March 2013) aimed at encouraging people to make
their whole journey by sustainable transport modes. The UK government is making it easier for
people to use public transport, walk or use a bike by ensuring that there is better integration
across these modes from door-to-door. Improvements around information provision, ticketing,
connectivity and transport facilities will make choosing to travel sustainably straightforward,
convenient and affordable.

3.7.5.3 Cycling

Since 2010, there has been over £277 million of investment in cycling aiming to increase the
number of cyclist in the UK. The funding has delivered transformational change in eight cities
(Manchester, Birmingham, Leeds, Bristol, Newcastle, Norwich, Cambridge and Oxford) and four
national parks (Dartmoor, South Downs, Peak District and the New Forest) in England. Funding
has also covered Bikeability cycle training, cycle-rail facilities, cycle safety improvements to
junctions and grants for linking communities through cycling.

In addition, the government is committed to cutting red tape that can stifle cycle-friendly
road design and to encourage changes to the way roads are built or altered. Councils will
be expected to deliver infrastructure that takes cycling into account from the design stage.
DfT will publish a Cycle Delivery Plan in coming months and will continue to work with other
departments, local authorities and stakeholders to increase cycling as a means to reduce
transport emissions and improve economic growth.

In Scotland, the Scottish government has worked with local authorities, stakeholders and
delivery partners to publish the updated Cycling Action Plan for Scotland (CAPS)®*® which sets
out a series of co-ordinated actions to be taken to realise the shared vision that by 2020 10% of
all everyday journeys undertaken in Scotland will be by bicycle.

3.7.5.4 Managing the road network

In 2008-9 the previous UK government reported that it was examining how pricing could be
used to manage congestion and reduce emissions. In June 2010 the newly elected Coalition
government announced that it had ‘ruled out for the duration of the Parliament national road
pricing for cars on existing roads and any preparation for such a scheme beyond that time
horizon’,'%°

In recent years, the UK has led the world in the use of technology and traffic management
to improve the flow of traffic on our motorways — measures known collectively as managed
motorways. This brings together many technology developments such as MIDAS (motorway
incident detection system), variable messaging and a national state of the art communication
system.

9 https://www.gov.uk/government/publications/creating-growth-cutting-carbon-making-sustainable-local-
transport-happen

% https://www.gov.uk/government/publications/door-to-door-strategy

® http://www.transportscotland.gov.uk/strategy-and-research/publications-and-consultations/cycling-action-
plan-2013

190 http://www.publications.parliament.uk/pa/cm201011/cmhansrd/cm100615/text/100615w0009.htm
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In March 2011, results were published for the first three years of the first managed or smarter
motorway trial on the M42. The road was handling substantially more traffic, journey times were
24% faster and fewer vehicles experienced slow conditions. Reliability was much better, which
meant that the emissions from individual vehicles went down and noise levels reduced.

As a result the UK is committing to this technology on a grand scale. Of the 26 new Highways
Agency national roads schemes due to start work by 2015, 13 are smarter motorway schemes.

In July this year, the government published Action for Roads: A network for the 21st century, ™
in which was announced a series of changes to how motorways will be managed in future,
and made clear that any improvements to the network must be made in a way that supports
the nation’s overall quality of life. This included a requirement for a stretching policy of
decarbonisation, to address the carbon consequences of motoring and move us to a
lower-impact future.

3.7.5.5 Aviation

The UK government is working with international organisations to ensure that total aviation

CO, emissions are set to fall. The UK government contributes actively to the International Civil
Aviation Organization (ICAQ) discussions on measures to reduce international aviation emissions,
and this is our preferred option for addressing the climate change impacts of aviation. Through
the ICAO the UK has made significant progress on a wide portfolio of measures to reduce
aviation emissions, including:

e gsetting international goals such as carbon neutral growth in international aviation by
2020, and 2% fuel efficiency savings per annum between 2010 and 2020

e setting a CO2 standard for aircraft that imposes a mandatory emissions limit for new
aircraft types from around 2020

e making operational improvements in air traffic navigation services in order to increase
fuel efficiency and reduce emissions

e promoting sustainable alternative fuels
e developing a global market-based measure for implementation from 2020.

e publishing the UK state action plan which outlines the government’s strategy for
reducing emissions from aviation

e working in partnership with developing countries to develop and implement state
action plans

Government supports the EU strategy to tackle aviation emissions at a European level. A key
component of the EU strategy is the inclusion of aviation in the EU ETS from 2012. Following the
positive progress made at ICAO towards a global agreement addressing aviation emissions, in
October 2013 the European Commission adopted a proposal to amend Aviation EU ETS.

3.7.5.6 Goods vehicles

EC Regulation 661/2009 sets minimum requirements and introduces labelling for the rolling
resistance, wet grip and external rolling noise of tyres for both light and heavy goods vehicles.
Industry and government are taking a range of actions to reduce freight emissions, including:

e the Freight Transport Association’s Logistics Carbon Reduction Scheme which is a
voluntary industry-led approach to reducing carbon emissions from road freight by
recording and reporting reductions in CO2 emissions

101 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
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e The low carbon truck and Infrastructure Trial supporting over 300 low carbon heavy
goods vehicles and the associated refuelling infrastructure to help encourage other
freight operators to consider using alternative fuels

e The government has established a joint task force with industry to promote low carbon
HGV technologies

e Encouraging modal shift from road to rail or water through freight grant schemes. The
Mode Shift Revenue Support and Waterborne Freight Grant schemes provide support
towards the operating costs and Freight Facilities Grants the capital costs.

3.7.6 Transport in the devolved administrations

The Wales Transport Strategy, which is a statutory document, was published in 2008. It includes
clear objectives to reduce GHG emissions from transport and for climate change adaptation in
the transport system.

The Climate Change Strategy for Wales and its associated Emission Reduction and Adaption
Action Plans set out the specific action being taken in transport. There has been good progress
on delivering the actions in the Emission Reduction Action Plan. For example the Welsh
government:

e s currently making primary legislation to underpin the provision of a comprehensive
and integrated network of active travel routes. This will help make walking and cycling
the most natural way of getting about for short journeys. It builds on substantial
investment in walking and cycling infrastructure over the last few years.

e introduced measures to improve the management of our road infrastructure. Better
traffic management, including variable speed limits on the busiest parts of the network,
helps improve traffic flows and reduce greenhouse emissions.

In Northern Ireland, the New Approach to Regional Transportation published in March 2012

to provide a strategic framework for future transport investment. This sets out a new direction
to inform decision making on transportation investment beyond 2015 and to ensure more
integrated and sustainable transport arrangements. The New Approach establishes a high level
aim to reduce the impact of transport with a strategic objective to reduce GHG emissions.

DRDNI continues to promote sustainable transport through the Travelwise Nl initiative by
encouraging walking, cycling, car sharing and public transport.

The ecar Project was introduced in 2011. By the end of July 2013 the project had installed 160
standard/fast charge points and 14 rapid charge points throughout Northern Ireland. The ecar
Project provides a grant of £1,500 to electric vehicle owners to install a home or workplace
charge point.
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3.8 Domestic sector

3.8.1 Highlighted domestic policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of
implementation implementation
Warm front (In Scotland the energy Residential Economic Implemented 2000

assistance package, in Wales nest
and in Northern Ireland the warm
homes scheme)

EEC 1 and 2, Original CERT Residential Regulatory Implemented 2002
Community energy saving Residential Regulatory Implemented 2009
programme (CESP)

Carbon emissions reduction target Residential Regulatory Implemented 2011
(CERT) uplift and extension

The Green Deal and Energy Business, Residential Economic, Regulatory Implemented 2012
Company Obligation

Smart metering Business, Residential Information Adopted 2014
Zero carbon homes Residential Regulatory Adopted 2016

3.8.2 Policy framework

The government has put in place a range of policies to improve domestic (residential) energy
efficiency. These include building standards, financial incentives, advice to consumers,
information and advice. This broad approach aims to empower the consumer to make changes
to behaviours and tackle rising energy demand.

3.8.3 Household energy efficiency

Since the publication of the Energy Efficiency Strategy,'*? the government has taken significant
action to address the barriers to energy efficiency take up in households. The measures the
government has introduced are aimed at helping households to insulate their home and reduce
fuel bills; empowering households to take control of their energy use and providing households
with access to trusted information and advice about energy efficiency. Further information can
found in the cross-cutting energy efficiency measures section.

At a time of rising energy prices, it essential that there is support in place to manage the costs of
energy bills. In March 2013 DECC estimated households will be saving on average 5%, or £65 in
2013 (and 11%, or £166 by 2020) on their energy bills compared to what they would have paid in
the absence of the government’s energy and climate change policies.'®® By 2022 it is expected
that around half of all UK households will have had at least one major insulation measure (loft,
cavity wall or solid wall insulation) delivered through government policies, saving between £25 to
£270 on their annual energy bill.

3.8.4 The Green Deal and ECO

Specifically, in January 2013 the Green Deal was launched, a world first in energy efficiency
programmes. It is a 20 year programme with key objectives to boost long term investment
and growth in the energy efficiency products and service sectors and deliver energy efficiency
improvements across Great Britain. Since its introduction in January 2013 the Green Deal has
been steadily gaining momentum and already 101,851 Green Deal assessments have been
carried out (as of 30 September 2013), whilst the supply chain is continuing to grow. Also, as
of 31 October 2013, there were 112 authorised Green Deal providers and 2,020 organisations
accredited to carry out installations.

192 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-
strategy--the-energy-efficiency.pdf

198 DECC, Estimated impact of energy and climate change policies on energy prices and bills (March 2013).
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The introduction of the Green Deal is an opportunity for growth and building localised markets
for the installation of energy efficiency measures. It is already helping consumers to cut waste

and the cost of their bills, whilst reducing their energy demand and carbon emissions. To drive
early uptake of the Green Deal, the government has established incentive schemes, including:

e A cash-back offer: £40 million phase which by August 2013 had supported the
installation of 5,773 measures; and

e £80 million of funding targeted at cities and local authorities to support Green Deal
activity.

e In December 2013, the UK government announced a further £540m of funding over
3 years from 14/15 to 16/17. £90m of this funding will be targeted at investing in energy
efficiency improvements in schools, hospitals, universities and other public sector
buildings. The remaining £450m will be designed to dovetail with the Green Deal.
Amongst the planned schemes, a stamp duty rebate will be designed to incentivise
people who have recently moved home, while an incentive in the Private Rental Sector
will support upcoming regulations

The new Green Deal Finance Company is ensuring that finance is available to Green Deal
Providers to draw on when they are ready to do so. This aims at creating a dynamic market,
supporting new providers to enter the marketplace as quickly as possible by minimising the
cost of doing so.. Green Deal finance is just one option available to consumers to finance the
installation of measures and has been available since May.

Since May 2013 the new Green Deal Finance Company has been ensuring that finance is
available to Green Deal Providers to lend out to consumers. This is one of the options available
to help consumers meet the initial cost of installing energy efficiency measures. Already a
number of companies are providing this finance offer to consumers and more are expected to
be active in the market by the end of 2013.

The Government is committed to raising awareness and understanding of the Green Deal and
has invested £2.9 million in a marketing and communications campaign. The Energy Saving
Advice Service (see energy savings advice below) has also been established, which will ensure
there is an impartial source of advice for consumers enquiring about the Green Deal.

The Energy Company Obligation (ECO) operates alongside the Green Deal to fund energy
saving improvements in vulnerable and low-income households and those living in harder to
treat properties, such as solid walled properties.

ECO is a statutory obligation placed on larger energy suppliers to meet a series of targets
relating to carbon savings and reducing home heating costs.

The current ECO is planned to run until 2015. On 2 December 2013, Government announced
proposals to extend the scheme to 2017.

3.8.5 Building regulations

Around 27% of UK CO2 emissions come from domestic buildings, principally space heating
and cooling, water heating, lighting and other fixed building systems - energy uses which are
covered by building regulations. Further details can be found in the cross cutting-section.

3.8.6 Raising product standards and encouraging consumer engagement

Policy on improving the performance of energy-using products is dominated by two European
framework directives and the product-specific measures that implement them (which take the
form of either regulation or voluntary agreements between the European Commission and
industry):
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The EU Ecodesign of Energy Related Products framework directive allows for the development
of minimum energy performance standards (MEPS) for energy-using and energy-related
products, banning the least-energy efficient products from either production for the EU market,
or import into the EU. Standards are set at a cost-effective level.

The EU Energy Labelling Framework Directive allows for mandatory ‘A to G’ energy labels that
rank products in terms of relative energy efficiency and provide consumers with information
on energy during use, and other information. Labelling can be an effective ‘pull’ of markets for
efficient products, increasing their penetration in the market as well as consumer choice.

By September 2013, around 30 ecodesign and labelling measures, plus two industry voluntary
agreements, were in place.

In 2020, Ecodesign and Labelling measures agreed so far will have annual benefits to the UK
economy of around £1 billion or 5 MtCO2e. The next tranche of measures will generate around
a further £0.5 billion or 6 MtCO2e savings annually.

The government is also continuing to pursue other measures which include: industry voluntary
agreements such as the Code of Conduct for data centres and public procurement poalicy.

The UK is also working with two international collaborations to promote harmonised product
standards (testing and minimum energy performance energy labelling):

e the International Energy Agency Efficient End-use Electrical Equipment (4E)
Implementing Agreement.

e The Super Efficient Appliance Deployment Initiative (SEAD), which is a work stream
under the Clean Energy Ministerial process.

3.8.7 The energy savings advice service

Since April 2012 DECC has been providing advice to customers through the contracted
Energy Saving Advice Service. Following the DECC Delivery Review in May 2011, DECC has
transitioned from providing grant funding for advice services to contracted services.

The Scottish government offers integrated non-domestic energy and material resource
efficiency advice and services through open competitive tender via the streamlined Resource
Efficient Scotland programme.

The Welsh government continues to fund the EST to deliver an enhanced energy advice service
within Wales and, following a review of advice services, the Welsh government is establishing
an integrated resource efficiency service from April 2014. The revised and simplified service will
provide resource efficiency and microgeneration support through a single contact number for
the domestic, community and public sector audiences.

3.8.8 Billing and metering

Smart meters perform the traditional meter function of measuring energy consumption, but they
also store consumption data and transmit this to energy suppliers (or other third parties). The
data collected can be used to provide consumers and their energy suppliers with detailed and
accurate real-time feedback on their energy use.

The government believes smart meters will play an important role in our transition to a low-
carbon economy, and in helping to meet some of the long term challenges the UK faces in
ensuring affordable, secure and sustainable energy. Consumers will have more control over their
own energy use and carbon emissions, and new opportunities will be opened up for energy
retail services, infrastructure management and renewable energy generation.



Chapter 3: Policies and measures 107

The government’s vision is that every home and smaller business in Great Britain should have a
smart energy meter by 2020. Significant progress has been made in establishing the technical,
commercial, regulatory and policy framework for the roll out. Energy supply companies, who will
be responsible for metering deployments, are now in the design, build and test phase ahead of
an expected mass roll out from autumn 2015.

It estimated that this will result in annual reductions in UK emissions of about 2.8 MtCOqe by 2020.
There are two elements to this reduction. The first will be annual savings of about 1.8 MtCOze from
reductions in residential combustion of natural gas; in addition, the UK will be better off, annually,
the equivalent of about 1 million tonnes of EU ETS COz2 allowances which the government would,
otherwise, have needed to buy.

3.8.9 Tackling fuel poverty

In July 2013, following an independent review by Professor Sir John Hills and a public
consultation, the government announced the intention to adopt a new definition of fuel poverty
in England. This finds a household to be fuel poor if it is below the official poverty line and it
has higher than typical energy costs. This new definition represents a better way of measuring
fuel poverty. It gives new insight, supplementing understanding of how widespread fuel poverty
is with an awareness of how badly affected households are. It also opens up the possibility of
targeting resources more effectively towards those households that most need support.

The government has published a framework for future action on fuel poverty in England and
is seeking through the Energy Bill to put in place a new fuel poverty target supported by a
statutory strategy setting out how it will be achieved. This overall approach represents an
important recommitment to tackling the major, structural problem of fuel poverty.

Beyond this, a range of policies are already in place to ensure there is targeted support for low
income and vulnerable households:

e Through the Warm Home Discount scheme, over 1.2 million of the lowest income
pensioners will get £135 off their electricity bills in winter 2013-14, 1.16 million of them
automatically. The scheme will help around two million households in total this year;
and the government has committed to extending it to 2015-16 with an increased
spend of £320 million.

e Under the ECO scheme energy suppliers will fund energy saving home improvements
in around 230,000 low income and vulnerable households each year throughout the
duration of the scheme.

e Through the local authority fuel poverty competition, £31 million was awarded to 60
projects involving 169 local authorities delivering valuable support to low income and
vulnerable households across England.

e The government is providing Cold Weather Payments to low income and vulnerable
households on certain benefits in areas experiencing periods of very cold weather.
These payments will remain at £25, for each qualifying period, for the duration of this
government. Direct from the government, all pensioner households aged up to 79
years will get a tax free £200 Winter Fuel Payment in winter 2013-14 (£300 for those
aged over 80). These payments helped over 12.6 million older people in over 9 million
homes in winter 2011-12.
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e The government has provided £900,000 in 2013/14 to fund the creation of the Big
Energy Saving Network. The network pools the expertise of a number of trusted
third sector organisations and aims to deliver proactive, assisted action encouraging
vulnerable consumers to engage with the energy market and realise the savings
possible through switching tariff or supplier.

3.8.10 Nest energy efficiency scheme

The Welsh government’s Nest scheme, which replaced the former Home Energy Efficiency
Scheme (HEES) in April 2011, installed free energy efficiency improvements in over 4,900 of the
most energy inefficient homes in Wales in 2012-13, helping these households to save energy,
reduce their fuel bills and reduce carbon emissions. The improvements are estimated to deliver
energy use savings averaging over 14,000 kWh per annum and total lifetime savings of over
250,000 MtCO2e.

In addition to improving the homes of low income private-sector households, Nest also provides
advice to all households on reducing energy bills. In 2012-13, Nest provided energy saving
advice to over 21,500 households, helping these households to reduce their energy use, lower
their energy bills, and reduce their carbon emissions.

The Arbed 2 European Regional Development Fund (ERDF) project aims to provide social,
economic & environmental benefits for Wales along with tackling fuel poverty within communities
where it is most needed.

The three year project is now in its second year with over 2,500 properties across Wales
approved for a range of energy efficiency measures to be implemented. The Arbed programme
contributes to the eradication of fuel poverty, cutting GHG emissions and to improving the
energy performance of homes in Wales.

Arbed 2 ERDF takes a ‘whole-house’ approach when assessing potential energy efficiency
measures for a property; this approach considers the nature of the property, the occupancy,
the potential impact of different measures and value for money. Potential measures within Arbed
can include external wall insulation, heating system upgrade, solar hot water, heating controls
and energy efficiency advice.

The introduction of the Welsh Housing Quality Standard (WHQS) in May 2002 provides a
common target standard for the physical condition of all existing social housing within Wales to
be originally achieved by 2012 (now 2020).

The WHQS provides for the annual energy consumption for space and water heating to be
estimated using the SAP (Standard Assessment Procedure) method and specifies the minimum
ratings to be achieved.

WHQS specifies a single SAP score of 65 out of a possible 100 and the energy efficiency
targets within WHQS are challenging in relation to the difficulties faced in improving the older
existing stock.

The latest published statistics on achievement of the WHQS shows that (at 31 March 2012) over
159,000 dwellings (nearly 72%) are fully compliant in achieving an EPC rating of 65 or above,
and over 170,000 dwellings (nearly 77%) are fully compliant in having a central heating system.

For new social housing energy efficiency is defined by Planning Policy Wales and is required to
meet Code for Sustainable Homes 3+. From December 2013, Part L of the Building Regulations
Wales will apply to new social housing.
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3.8.11 Fuel poverty and domestic energy efficiency in Scotland

The Scottish Parliament has set a challenging legally binding commitment ‘to ensure, so far as
reasonably practicable, that people are not living in fuel poverty in Scotland by November 2016,
In Scotland, a household is said to be in fuel poverty if, in order to maintain a satisfactory heating
regime, it would be required to spend more than 10% of its net household income (including
Housing Benefit or Income Support for Mortgage Interest) on its total energy use.

The Scottish government launched the Home Energy Efficiency Programmes for Scotland
in April this year to tackle fuel poverty, reduce carbon emissions and support jobs. The
programme has three strands:

* Area Based Schemes will deliver provide a range of insulation measures helping to
reduce heat loss and save households money. They are delivered by local authorities
and prioritise fuel poor areas.

e Affordable Warmth Scheme delivered nationally and targeted at private tenure
households who are vulnerable to fuel poverty as defined by the UK government’s
affordable warmth group. A range of measures are available under this scheme,
including insulation, heating measures and micro-generation.

* Energy Assistance Scheme (EAS) focusses assistance on the most vulnerable and
poor households who are not eligible under the Affordable Warmth Scheme. The
scheme provides repairs and replacement insulation and central heating measures.

Through the Home Energy Efficiency Programmes for Scotland the Scottish government will
invest £74 million in 2013-14 levering in additional investment from major energy companies,
under the ECO, creating a £200 million fund. The Scottish government has allocated £79 million
to tackling fuel poverty and domestic energy efficiency in both 2014-15 and 2015-16 resulting in
almost a quarter of a billion pounds spend over a three year period.

In addition, the Scottish government launched the Warm Homes Fund in November 2012 which
provides grants and loans to support renewable energy projects, including district heating, in
fuel-poor communities.

To support and encourage the improvement of the energy efficiency of our existing housing
stock, the Scottish government will publish a new energy efficiency standard for existing Social
Housing by Autumn 2013, with expectations that landlords will meet the standard by 2020. A
working group to develop proposals for minimum energy efficiency standards in existing private
sector housing has been established and the Scottish government will consult by 2015 on draft
regulation for existing private housing.

3.8.12 Fuel poverty in Northern Ireland

The ‘Warmer Healthier Homes: A New Fuel Poverty Strategy for Northern Ireland’ was launched
in March 2011 and recognised that 44% of people in Northern Ireland live in fuel poverty.
Funding of £63 million has been allocated from 2011-2015 to the ‘Warm Homes Scheme’ to
improve the energy efficiency of at least 9,000 homes a year and help reduce energy usage.
The measures are targeted to help the 13% of households who need to spend more than 20%
of their income on energy costs.

In September 2012 a Boiler Replacement Scheme was launched providing grants to lower
income households to replace old and inefficient boilers. The budget available will assist
approximately 24,000 households and will deliver an average annual household energy saving of
at least 8,221 kWh and also deliver an annual reduction in carbon emissions of 2.4 MtCOze per
household. In the first year, more than 6,500 homes have had new boilers installed, each one
seeing an increase in thermal efficiency.
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3.8.13 Creation of the Energy Efficiency Deployment Office

The UK is absolutely committed to energy efficiency and the Prime Minister has made it one of
the government’s key strategic priorities. Energy efficiency policies:

e Support economic growth by reducing business costs, boosting competitiveness,
creating jobs and driving investment in energy efficient technology.

e Support households and businesses to reduce their energy bills and cut down on
waste at a time of rising prices.

e Enable cost-effective reductions in GHG emissions.

e Support a sustainable and secure energy system, guarding against energy price
shocks.

To realise the energy efficiency opportunity in the UK the government set up the Energy
Efficiency Deployment Office (EEDO), within DECC. EEDO’s role is to drive a step change in
energy efficiency by bringing greater coherence to the design and delivery of energy efficiency
policies; understanding and taking steps to realise further energy efficiency potential; and
demonstrating best practice and the benefits of energy efficiency.

As highlighted within the UK Energy Efficiency Strategy, a priority is the government’s
implementation of the Energy Efficiency Directive — where the UK is committed to delivering
against the June 2014 transposition deadline. The directive represents an important step
forward in terms of delivering on the EU’s non-binding target to reduce primary energy
consumption by 20% by 2020 against 2007 business as usual projections. A key new
requirement of the Energy Efficiency Directive, introduced through Article 8, is the requirement
for all large enterprises to undertake an energy audit by 5 December 2015 and every four years
thereafter. By June 2014 the government will have legislated to introduce the Energy Saving
Opportunity Scheme (ESOS), to satisfy the requirements of Article 8. ESOS targets a gap in
the existing policy landscape by identifying cost-effective energy efficiency recoommendations
and, once introduced, it will support large enterprises to save money on their energy bills. Early
analysis indicates it has the potential to drive £1.9 billion worth of benefits for the UK.

The UK government is committed to implementing the Energy Efficiency Directive, and has
already consulted on the introduction of ESOS, ahead of transposing the requirements in
Article 8, and the smart metering elements within the Directive. We will also consult on:

e Public procurement (Article 6).
e Options for installing heat metering (Articles 9 and 11).
* Licence conditions for billing (Articles 10 and 11).

e Amendments to the Environmental Permitting Regulations concerning co-generation
requirements (Article14).

3.8.14 Heat strategy

The UK spends £32 billion a year on heating. It accounts for nearly half of our final energy
consumption, and over three quarters of the energy used in homes, as well as around 80% of
the natural gas consumed. Our demand for heat causes a third of all our carbon emissions, and
without changing the way we produce and consume heat, the UK will not meet our long-term
climate change target. To get there, the UK needs to change the way it generates, distributes
and uses heat in buildings and industry.
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The government recognises the scale of this challenge, and is taking steps to meet it. In 2012 it
published The Future of Heating — A strategic framework for low carbon heat in the UK."%* This
document set out the options the UK could take to decarbonise its heat supply, and began a
conversation that has helped develop its thinking on how effective each option could be. The
government has worked closely with a range of sectors since its publication, and set out its
updated thinking earlier this year in The Future of Heating — Meeting the challenge.'® This outlined
the measures it is currently undertaking and intends to put into practice in the near future.

3.8.15 Domestic Renewable Heat Incentive

The scheme is a financial support scheme for renewable heat targeted at, but not limited

to, off-gas grid households. The support will be paid at a set rate per unit of renewable heat
produced (per kWh, over seven years, to the owner of the heating system. The level of support
will reflect the expected costs of renewable heat generation over 20 years. The technologies
supported are biomass boilers, air- and ground-source heat pumps, and solar thermal panels.

The scheme will be open to homeowners, private and social landlords, third party owners of
heating systems and people who build their own homes.

Currently half of the UK’s carbon emissions come from the energy used to generate heat. The
RHI has an important role to play in our transition to a low carbon economy, and could result
in cumulative savings of 5 million tonnes of carbon to 2015, increasing to 39 million tonnes

of carbon to 2020. The UK Government estimates the cumulative gross costs to society

of domestic RHI tariffs over the lifetime of the policy at around £2.9 billion with a £1.1 billion
monetised benefit to the economy. There will also be significant non-monetised benefits such
as preparing for mass roll out of renewables technologies and compliance with the Renewable
Energy Directive.

The scheme helps to strengthen security of energy supply by increasing diversification of
heating fuels. It aims to encourage the development of a sustainable renewable heat market and
supply chain in the UK, which is in a position to support the mass roll-out of low carbon heating
technology required in the 2020s and onwards to help meet the government’s ambitious long-
term carbon reduction targets.

The scheme is designed to provide financial incentives to encourage greater take-up of
renewable heating technologies by consumers. Through its links with the Green Deal, it will also
encourage greater energy efficiency, which should help to reduce the cost of consumer bills.
Green Deal Finance lets people pay for energy efficiency improvements including renewable
heating systems through savings on their energy bills and householders are able to take up
Green Deal finance and claim the RHI payments. Applicants will need to complete a Green Deal
Assessment before submitting their application and must ensure they have met minimum loft
and cavity wall insulation requirements, where appropriate.

3.8.16 Renewable Heat Premium Payment scheme

The scheme provides cash back vouchers for householders (mainly those not connected to
the gas grid) in England, Scotland and Wales in order to incentivise the purchase of eligible
renewable heat generating installations.

104 hitps://www.gov.uk/government/publications/the-future-of-heating-a-strategic-framework-for-low-carbon-heat
195 https://www.gov.uk/government/publications/the-future-of-heating-meeting-the-challenge
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Registered social landlords can also bid for money to support the installation of cost-effective
renewable heating systems in social housing stock. Again, the focus is on areas not connected
to the gas grid.

The scheme’s purpose is to support the take-up of renewable heating technologies in the
domestic sector prior to the introduction of the domestic Renewable Heat Incentive.

Renewable Heat Premium Payment (RHPP) scheme was introduced in August 2011 and ran
until March 2012. It supported over 6,000 installations.

Phase 2 of the scheme ran from April 2012 to March 2013 and, in May 2013, was extended to
run until March 2014. Phase 2 is expected to support more than 10,000 installations.

As of November 2013, the RHPP scheme has spent over £21m to help social landlords and
private households install more than 17,000 renewable heating systems in homes across Great
Britain. We expect the scheme to deliver around 25,000 installations in total before it closes in
March 2014.

The scheme will allow us to learn more about what people think of these technologies, and how
the technologies perform in a variety of conditions. Since May 2013, new applicants for RHPP
support are required to undertake a Green Deal Assessment before submitting a claim to the
Energy Savings Trust for payment of their voucher.

Recipients of RHPP support can subsequently apply for support under the domestic RHI
scheme, but the level of their RHI payments will be correspondingly reduced in order to avoid a
double subsidy.

DECC presently provides grant funding for the Energy Saving Trust (3.8.7) to deliver the
Renewable Heat Premium Payment (RHPP) scheme. The scheme provides cash back vouchers
for householders (mainly those not connected to the gas grid) in England, Scotland and

Wales in order to incentivise the purchase of eligible renewable heat generating installations.
Also, registered social landlords can bid for money to support the installation of cost-effective
renewable heating systems in social housing stock. Again, the focus is particularly on areas

not connected to the gas grid. The scheme’s purpose is to support the take-up of renewable
heating technologies in the domestic sector prior to the introduction of the domestic Renewable
Heat Incentive.

A separate RHPP scheme was launched in Northern Ireland on 24 May 2012 administered
by DETI. By 30 November 2013, nearly 1400 applications had been made for support with
over 50% being for biomass boilers. DETI has consulted on the design and introduction of a
domestic RHI in Northern Ireland, to be in place in 2014.

3.8.17 Heat network delivery unit

The government’s Future of Heating work identified the key role that heat networks could play

in helping to decarbonise heat supplies in densely populated areas that may have difficulty
installing other forms of low-carbon heat. Its subsequent work has identified the critical role

local authorities can play in the delivery of heat networks. However, there are a range of barriers
facing local authorities attempting to undertake such projects, particularly lack of technical
expertise. To overcome these barriers, DECC has committed £3 million to setting up the Heat
Network Delivery Unit which will provide specialist advice to local authorities looking to procure
technical advice during the feasibility stage of a project, helping them to bridge the gap between
themselves and the market. A £6 million funding stream will help provide a contribution towards
the costs to local authorities of procuring this advice and technical reports.
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The government is also taking steps to ensure that heat network customers are treated fairly
and that their bills are transparent. Heat metering can enable customers to more effectively
manage their heating supply. As a result, the government is seeking views on options for
installing heat meters, and is considering the types of meters available and their associated
costs. The policy is due to be put into law by June 2014.

3.8.18 Supporting green engineers

Rolling out renewable heating technologies on the scale required to meet our 2020 targets
requires expansion of the supply chain. A key barrier to this expansion is the provision of skilled
installers. Government research has found that new companies and individuals looking to enter
this sector are confronted by an array of training courses of varying quality. To help incentivise
companies to engage in the sector and to choose the right courses, DECC is investing
£250,000 into a voucher scheme for courses that are accredited or mapped against the relevant
national skills criteria. These vouchers will help meet the costs of training. A further £250,000

will be spent on a pilot scheme for microgeneration apprenticeships, which will support 100
apprentices.

3.8.19 Low carbon heat in industry

Decarbonising industrial heat presents a range of challenges, many of which are sector specific.
The DECC and BIS are seeking to work with industry to understand how heat is currently used
in key heat-intensive sector and to jointly identify the kinds of technologies that can enable heat
to be produced more efficiently and with lower carbon emissions. A ‘roadmap’ which sets out
pathways and action plans for each sector will be developed over the next two years.

In addition to the roadmaps work, the government is undertaking a techno-economic study
to help better understand the necessary technologies and costs involved in industrial CCS.
Research has also been commissioned to assess the technical and economic potential of
recovered waste industrial heat.

3.8.20 Rural communities energy fund

Off gas grid properties, which are primarily in rural areas, are a key target demographic for the
deployment of low carbon heating devices. DECC and Defra are jointly funding a £15 million
initiative which provides grants and loans for communities in rural areas to carry out feasibility
and pre-planning work to ready community-scale renewable energy projects for private
investment. A range of heat technologies, including biomass, anaerobic digestion, air and
ground source heat pumps will be eligible.
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3.9 Agriculture, forestry and land management

3.9.1 Highlighted agriculture, forestry and land management policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of
implementation implementation
Forestry Act, felling licence LULUCF Regulatory Implemented 1999

regulations and environmental
impact (forestry) regulations

Environmental stewardship (entry Agriculture Economic Implemented 2005
level schemes and higher level
stewardship)

Catchment sensitive farming Agriculture Economic, Information Implemented 2006
Rural development programme LULUCF Economic Implemented 2007
Soils for profit Agriculture Education Implemented 2009
English agriculture sector Agriculture Voluntary, Information, Implemented 2010
greenhouse gas action plan Education

(GHGAP)

Woodland carbon code LULUCF Economic Implemented 2011
Revised UK forestry standard LULUCF Regulatory, Information Implemented 2011
Woodfuel implementation plan LULUCF Economic, Information Implemented 2011
EU timber regulations Forestry Regulatory implemented 2012
Forest law enforcement Forestry Economic Implemented 2013
governance and trade regulations

Nitrates action plan Agriculture Regulatory, Information Implemented 2013
Grown in Britain LULUCF Economic, Information Implemented 2013

3.9.2 Policy framework

The UK government and Devolved Administrations have each developed a policy framework to
reduce all GHG emissions from the agriculture, forestry and land management sector to enable
the sector to fulffil its potential in contributing to climate change mitigation. Many of these actions
explicitly relate to production efficiency, sustainably increasing the productivity of the sector by
improving resource use efficiency.

The respective governments are also working directly with the sector to raise awareness and
encourage behaviour change. One of the ways in which the UK government is doing this is
through engagement with the Industry Task Force, a group comprising 16 organisations that
represent the breadth of the agricultural industry in England. The Task Force published its
Greenhouse Gas Action Plan (GHGAP) in 2010 which details 15 on farm measures that reduce
emissions whilst improving the efficiency of agriculture. This supports the product roadmaps
published by the agricultural sector levy bodies and contributes to Defra’s growth plan for
agriculture.

Defra’s 2012 review of voluntary initiatives to reduce GHG emissions from agriculture detailed
there is still significant scope to reduce emissions from agriculture through efficiency gains.
However, as the Task Force implement the action plan cost effective opportunities to reduce
emissions from the sector will decrease, unless new practices and technologies are developed.
In recognition of this Defra has recently announced a Sustainable Intensification Research
platform, which will investigate novel ways to increase production whilst reducing environmental
impacts of food production. Transformative technologies may also present opportunities for
emissions reductions. The government has therefore announced a £160 million Agri-Tech
strategy to bring new technologies to market, and to develop national centres of excellence for
research on agricultural technologies.
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The UK government is also working with the sector to drive faster growth in the update of
anaerobic digestion through the AD Strategy and action plan. In September 2013 the UK
government announced that it would extend the scope of the Anaerobic Digestion Loan Fund
to provide up to £3 million to support the development of small scale on farm AD treating
agricultural wastes. The intention is to stimulate interest in the sector, create growth and to
attract investment for UK businesses and developers.

All this work is supported by a strong Farming and Food Science Programme which includes a
specific programme of research on agriculture and climate change.

The Scottish government continues to fund an expanding range of research to understand

the role of land use in GHG emissions and their mitigation, and on adaptation to the impacts

of climate change. Including impacts upon biodiversity, water, soils, and the implications for
ecosystem functioning, adaptation of farming systems (including crops, livestock and their
diseases), changes in land capability under climate change, land use planning for delivering
integrated responses across sectors, the costs and benefits of biomass energy crops, the

role of forestry in relation to carbon sinks, changes in consumer demand in the move to a

low carbon economy, visualisation of future landscapes and stakeholder perceptions of these
changes, understanding policy instruments to reduce GHG emissions, evaluation of uncertainty
related to climate scenarios and the scope for risk-based approaches.

In Wales, the report Sustainable Farming and Environment — Action towards 2020 recommends
that action is taken by the Welsh Assembly Government to achieve carbon neutral status for
agriculture by 2020.

Through the Cambrian Mountains Initiative, Welsh Assembly Government is working with
the Countryside Council for Wales, Environment Agency Wales and Forestry Commission to
implement an ecosystems services approach that includes conserving soil carbon, reducing
emissions, and ways to adapt to climate change.

Under the new Farming Connect Climate Change theme, Welsh Assembly Government will
promote nutrient and resource management planning and best practice advice and ensure
that adherence to the Code for Good Agricultural Practice (COGAP) occurs. Welsh Assembly
Government will use Farming Connect farm development programmes to deliver technical
efficiency methods for the dairy, beef, sheep, arable and horticulture sectors to deliver emission
reductions. It will also encourage farmers to take stock of farm emissions by use of an on-farm
carbon-accounting tool which is part of the new agri-environment monitoring contract.

The current Northern Ireland Rural Development Programme (NIRDP) includes a range of agri-
environment measure within a Countryside Management Scheme. An Organic Farming Scheme
and Woodland Schemes are also included in the NIRDP. Additionally, a range of mitigation
measures are being encouraged within an ‘efficient farming cuts greenhouse gases’ strategy
and action plan.

3.9.3 Agriculture in Scotland

Scottish government’s approach to reducing emissions from the rural land use sector is guided
by the Land Use Strategy, which sets out three objectives relating to the economy, environment
and communities.'®® These support an integrated approach to managing the competing
demands placed on the land resource. They seek to balance a productive land-based sector
and a successful tourism and leisure industry, with the vital role that land plays in maintaining
Scotland’s rich biodiversity and in storing carbon.

196 www.scotland.gov.uk/Topics/Environment/Countryside/Landusestrategy
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The transition to low-emission agriculture is aided by a number of linked initiatives developed
and supported by the Scottish government, as well as by industry-led action:

e research provides innovative and sustainable solutions and advice on improving
efficiency and reducing emissions from farming systems

e advisory initiatives promote sustainable farm practices focusing on resource efficiency
and advise on cross-cutting benefits of on-farm action

e support mechanisms like the Scotland Rural Development Programme (SRDP) aid
uptake of sustainability measures in agriculture.

3.9.3.1 Farming for a Better Climate

Farming For A Better Climate (FFBC) is an advisory programme aims at influencing farming and
land management practices through a programme of best practice advice and demonstration.'*”

Scottish government launched the FFBC inttiative in 2010. The programme is delivered by Scotland’s
Rural College (SRUC) and targeted at land managers to help them take action to mitigate climate
change and adapt to impacts of changing climate. FFBC activity includes web-based advice,
technical guidance, demonstration events, seminars, conferences and knowledge exchange through
farming press. It is designed to encourage voluntary uptake of actions in five areas:

e Using energy and fuels efficiently

¢ Developing renewable energy

¢ Locking carbon into soils and vegetation
e Optimising use of fertiliser and manures

e Optimising livestock management practices through a programme of best practice
advice and demonstration.'°®

3.9.3.2 Agri-renewables strategy Scotland

Scottish government’s Agri-renewables Strategy aims to encourage the uptake of renewable
technologies by agricultural businesses and to promote engagement with local communities so
as to increase community benefits from renewable energy development. The Community And
Renewable Energy Scheme (CARES) is offering loans for the pre-planning costs of renewables
projects to land managers, farmers and SMEs.

3.9.3.3 Farm energy auditing and resource efficiency in Scotland

Practical advice on carrying out a farm energy and fuel audit and developing an action plan is
available on the FFBC website. This aims to ensure that farm equipment, vehicles and buildings
are using energy and fuel as efficiently as possible in order to reduce greenhouse gas emissions
and provide cost savings for farm businesses. Advice on zero and low cost options that can be
implemented immediately and bring about noticeable savings is also available.

Advice and support in relation to energy and water efficiency, as well as waste, is available to
farmers and agricultural businesses through the Scottish government funded Resource Efficient
Scotland programme. Resource efficiency and energy audits provided through the programme
are only available for diversified activities of a farm operation, such as processing activities for
retail ready produce, as well as farm shops, cafés and a farm visitor centre.

7 www.farmingforabetterclimate.org
1% www.farmingforabetterclimate.org
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3.9.4 Agriculture in Wales

The Welsh government has adopted most of the recommendations set out in the report of an
independent Land Use Climate Change advisory group in March 2010. The report identified a
scenario whereby the agriculture, land use and food sectors could contribute proportionately
to GHG reduction targets through protecting existing carbon stores, sequestering carbon, and
cutting or offsetting emissions. This would be achieved while still allowing the industry to deliver
other ecosystem services (including food production) and meet future challenges to maintain
viable businesses.

The Welsh government’s Climate Change Strategy (October 2010) Delivery Plan for Emissions’
Reduction sets out five main interventions for the agriculture and land use sectors:

¢ Woodland creation
e Optimal management of current woodland sink
*  Glastir — sustainable land management scheme

e Supporting behaviour change in farming practice — through its Farming Connect
scheme.

e Dairy and red meat environmental Roadmaps.

The Welsh government is currently developing its next Rural Development Plan (2014-20)
under the EU Common Agricultural Policy. Climate change will be a key cross-cutting theme
throughout all parts of the Plan with both reducing GHG emissions and building resilience to a
changing climate being embedded into policy measures.

3.9.5 Agriculture in Northern Ireland

The Department of Agriculture and Rural Development (DARD) along with key environmental,
agriculture and forestry stakeholders has established an Implementation Partnership to
encourage on-farm changes that incorporate the suite of mitigation measures within the Efficient
Farming Cuts Greenhouse Gas Emissions Strategy and Action Plan.

Consultation on GHG related schemes to be included in the Northern Ireland Rural
Development Programme (NIRDP) 2014-2020, is underway. Phase 2 of the reduction strategy
and action plan is under development and will include NIRDP measures, subject to approval
of the EC, to provide stronger incentives for farmers. The overall aim of the sector remains to
improve its carbon intensity over time leading to a lower carbon impact.

3.9.6 Reducing nitrous oxide emissions

The use of inorganic nitrogen as a fertiliser is a major source of nitrous oxide, which can also
arise from manures during storage and application. Estimates of emissions are very uncertain
as it is very difficult to model the complex processes in fertilized soils. Although some loss of
nitrogen from agriculture is inevitable, such losses represent missed opportunities for food
production and contribute to the costs of production. The practices needed to reduce these
emissions are, in many cases, similar to those required to address other negative impacts of the
use of nutrients. Measures aimed at protecting soils, water quality and biodiversity such as Soils
for Profit, Catchment Sensitive Farming and Environmental Stewardship can therefore provide
co-benefits for GHG mitigation.

The UK government is improving the advice it gives concerning nutrient management planning
and the efficient use of fertiliser and manures. In January 2009 under the revised Nitrates Action
Programme it published Protecting our Water, Soil and Air: A Code of Good Agricultural Practice
for farmers, growers and land managers (the CoGAP) which offers advice on minimising risk
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to pollution while protecting natural resources and allowing economic agriculture to continue.
The UK government has also updated the Fertiliser Manual (RB209) which will act as a key
point of reference in support of a range of policies aimed at improving nutrient management
on farms. The UK government also offers the PLANET decision support software which is the
industry standard software tool for helping farmers and advisers plan and record their nutrient
applications. PLANET is a computerised version of the RB209 book.

3.9.7 Reducing methane (CH4) emissions

Emissions of CH4 result from diffuse sources and through variable biological processes. Major
sources include landfill, enteric (digestive) emissions from ruminant livestock, and agricultural
manure management. Research funded by the UK government is examining a range of options
for decreasing emissions from livestock. Areas currently being researched include ruminant
nutrition regimes to reduce enteric CH, and nitrogen emissions from livestock, research to
improve the productivity of dairy cattle and a study to assess the level and type of farming
activity in the livestock sector that UK resources can sustain in order to reach UK GHG and
ammonia targets. This work is all part of our broader aim of achieving a thriving farming and
food sector with an improving net environmental contribution.

3.9.8 Anaerobic Digestion Strategy and Action Plan

In June 2011, the UK government published the Anaerobic Digestion Strategy and Action Plan
to increase the energy for waste produced through anaerobic digestion (AD) and so relates to
the energy supply section. This set out the benefits of AD in dealing with food and farm wastes.
It included 56 actions designed to tackle the barriers to AD.

Government estimates that sending a tonne of food waste to AD, rather than to landfill, saves
about 500 kgCOge.

A range of measures have been taken under the Anaerobic Digestion Action Plan including
research, studies, market development, development of training standards, field trials, finance
(loan funding and funding for research) and simplifying the regulatory framework.

The action plan is taken forward jointly by government and industry. Since the Action Plan was
published, the number of AD plants dealing with food and farm wastes has increased from 54 to
120 (October 2013). This complements the long-established used of AD by the water industry in
treating sewage sludge.

Many of the actions have been delivered by the Waste and Resources Action Programme
particularly those that were concerned with:

e developing markets for digestate
* supporting innovation through the Driving Innovation in AD Fund and

e running the Anaerobic Digestion Loan Fund providing loans at commercial rates where
developers were unable to secure alternative funding. The Environment Agency have
also delivered a number of actions on the regulation of AD. The AD sector itself and
other industry group have also delivered a number of the actions particularly in relation
to training and to providing information that assist potential developers to move their
projects forward.

The Action Plan complements the support available under renewable energy subsidy schemes:
AD is eligible for support under the Renewables Obligation, Feed in Tariffs, the RHI and
the RTFO.
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3.9.9 Rural development regulation and environmental stewardship

Rural development programmes for Scotland, Wales, Northern Ireland and England are being
implemented using expenditure under the EU Rural Development Regulation for 2007-13, of
which environmental stewardship is a key part. Addressing climate change is a key element of
these Programmes

Rural development programmes for 2014-2020 are currently being developed in Scotland,
Wales, Northern Ireland and England. These will include delivering agri-environment-climate
schemes, and climate change will be a cross-cutting priority across each Programme.

3.9.10 Non-food crops

In April 2012 the government published its Bioenergy strategy, which built on the work of

the 2007 Biomass Strategy. The strategy provides a strategic framework to manage the
government’s approach to bioenergy including four key principles which cut across the whole
sector, they are:

e that policies that support bioenergy should deliver genuine carbon reductions that help
meet UK carbon emission objectives to 2050 and beyond

e support for bioenergy should make a cost effective contribution to UK carbon
emission objectives in the context of overall energy goal;

e support for bioenergy should aim to maximise the overall benefits and minimise costs
(quantifiable and non-quantifiable) across the economy

¢ when policies promote significant additional demand for bioenergy in the UK, beyond
that envisaged by current use, policy makers should assess and respond to the
impacts of this increased deployment on others areas, such as food security and
wider environmental impacts such as water, air and biodiversity.

The production of biomass, including purpose-grown energy crops, has been encouraged
through support schemes such as the Energy Crops Scheme. This closed in August 2013
having approved just over 11,000 hectares of land for the planting of energy crops since the
scheme first began. The UK government now wants to see a greater use of waste in bioenergy
(particularly in anaerobic digestion) rather than focus on incentivising the use of purpose-
grown crops. However, under the Common Agricultural Policy reform proposals on support for
rural development there may be opportunities to support the use of energy crops and other
renewable energy schemes in the future.

It is estimated that the use of non-food crops for the production of renewable materials and
products for industrial applications led to annual carbon savings of 0.14 MtCO2e in 2005. This
figure is estimated to rise to 0.32 MtCOze and to 0.87 MtCO2e by 2010 and 2020 respectively.

Scotland is well placed to develop the use of bioenergy as it has significant forest resource.
There are a range of measures in place to support bioenergy from expanding the resource to
installing woodfuel systems. The Scottish Rural Development Programme supports woodland
creation and management, as well as the establishment of Short Rotation Coppice. A range of
support is available to help grow the sector including support for supply chain development and
installation of biomass boailers.

The Scottish government has set a target for 11% of the heat consumed in 2020 to come

from renewable sources. The Renewable Heat Incentive is providing significant support for

the installation of biomass heating plants. The aim is to encourage investment to help achieve
renewable heat targets, whilst balancing the demand for construction and other timber from the
processing sector.
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3.9.11 Sustainable forestry policy

UK forestry policy is devolved in the UK. All four countries have established policies for woodland
creation, co-financed through the EU Rural Development Programme. The development of the
Woodland Carbon Code, including its launch on an international carbon registry is attracting
private and corporate funding to complement the Rural Development Programme. A revised UK
Forestry Standard (UKFS) was published in November 2011, including a new guideline on Forests
and Climate Change. The requirement for climate change mitigation is that “forest management
should contribute to climate change mitigation over the long term through the net capture and
storage of carbon in the forest ecosystem and in wood products’. Meeting the requirements of
the UKFS is a condition of grant-aid, and also underpins both the Woodland Carbon Code and
forest certification under the UK Woodland Assurance Standard. A strong regulatory framework
continues to protect existing woodland from deforestation and degradation.

In England, objectives for forestry are set out in the Forestry and Woodlands Policy Statement
(2013), including an aspiration to increase woodland cover from 10% to 12% by 2060 and
Northern Ireland aims to double woodland cover to 12% by 2056. The policy statement
recognises the need to make woodland planting more attractive to landowners and attract
private investment to fund it, particularly through the development of payments for ecosystem
services as set out by the Ecosystems Market Task Force. The Woodland Carbon Task Force
has been established to help deliver emissions reduction by the forestry sector. A policy on
when to convert woods and forests to open habitats in England is in place, which includes as
assessment of implications for carbon balance in the process of prioritising sites for restoration.
The development of a thriving forestry sector, through an industry-led action plan (Grown in
Britain), is highlighted as an essential element to achieve woodland planting aspirations and
deliver emissions savings in other sectors through the sustainable use of woodfuel as a source
of renewable energy and harvested wood products substituting for other materials.

In Scotland, forestry is recognised as having an important role in contributing to emissions
reduction targets through carbon sequestration and climate change mitigation is a specific
objective of woodland creation. Following on from the 2012 Woodland Expansion Advisory
Group review, a target to create an additional 100,000 ha of new woodland by 2022 was set
out in the 2013 Low Carbon Scotland Report. This level of woodland creation aims to reduce
Scotland’s emissions by around 4.8 MtCOze in the period to 2027. To complement woodland
creation, a framework to better control woodland removal is also in place along with proposals
to further increase emissions abatement through greater use of Scottish timber in building
construction and refurbishment.

England, Scotland and Wales also have established Woodfuel Strategies that aim to maximise
the contribution of both existing and new woodlands to renewable energy production. For
example, the supply of small to medium scale heat in off gas grid areas is the focus of Forestry
Commission England’s Woodfuel Implementation Plan, which is supported by renewable energy
policies including the Renewable Heat Incentive.

An independent study (the Read Report: combating climate change — a role for UK forestry),
commissioned by the Forestry Commission, was published in 2009 and evaluated the role of
forests and harvested wood products in GHG balance.
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3.10 Public sector

3.10.1 Highlighted public sector policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of
implementation implementation
Salix, Public Sector Loans. Public Economic Implemented 2004

3.10.2 The role of local government

Local authorities are uniquely placed to provide vision and leadership to local communities, to
raise awareness, and to help change behaviours. Through their powers and responsibilities
(housing, spatial planning, local transport) they can significantly influence local emissions.

The government commissioned the CCC to produce guidance for local authorities on designing
and implementing low-carbon plans to cut carbon emissions locally. How local authorities can
reduce emissions and manage climate risks was published on 17 May 2012.

DECC publishes annual estimates of CO, for all UK local authorities and regions, and requests
local authorities to measure emissions from their own estate and operations and to publish on
their websites a summary report of these.

Local authorities can benefit from the Salix Finance interest free loan scheme for energy
efficiency measures (see “Funding schemes for public sector organisations” below).

The Central Energy Efficiency Fund (CEEF), launched in 2004, is one of the Scottish
government’s key vehicles for delivering energy efficiency as well as renewable energy measures
and reducing carbon emissions in the public sector in Scotland.

The £20 million CEEF funding was split between Scotland’s 32 local authorities (£15 million with
amounts allocated depending upon the authorities’ population and their geographical area),
NHS Scotland (£4 million) and Scottish Water (£1 million).

Between 2012-2014, the Scottish government will award a further £5.5 million to the existing
£4 million Salix Finance energy efficiency loans fund and has opened up the eligibility to all
public sector bodies in Scotland who are permitted to borrow.

In Scotland, all local authorities have signed Scotland’s Climate Change Declaration and
committed to taking action on climate change.

All of Scotland’s local authorities are engaged with the Resource Efficient Scotland programme
and have completed their Carbon Management Programme. A number of other public sector
bodies, including the Scottish government’s own estate, have either undertaken or are actively
engaged in this programme.

3.10.3 Planning

The statutory land use planning system is complemented by a framework of national planning
policies issued by the government and the devolved administrations.

3.10.3.1 Planning in England

The government published a new National Planning Policy Framework in 2012, replacing most
previous Planning Policy Statements.
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It recognises the importance of the planning system in helping to shape places that minimise
vulnerability and provide resilience to the impacts of climate change. It makes clear that local
authorities should proactively plan to mitigate and adapt to climate change, taking full account of
flood risk, coastal change and water supply and demand considerations.

3.10.3.2 Planning in Scotland

Scotland’s Third National Planning Framework (NPF3) and revised Scottish Planning Policy is
due to be published in June 2014.

The transition to a low carbon economy has been identified as a key theme for the NPF3

e The Spatial Planning Assessment for Climate Emissions (SPACE) tool will ensure that
the implications for GHG emissions of alternative spatial planning options are factored
into decision-making

e The expansion of renewable energy generating capacity is strongly supported by
national planning policy

e Sustainable and active travel are promoted by Scottish Planning Policy and the
National Planning Framework

e The Scottish government is supporting planning authority work on heat mapping to
inform future strategic and local policy on the development of heat networks

e Scottish Planning Policy provides clear guidance on development and flood risk, and a
replacement Planning Advice Note on Flooding, Water and Drainage will be published
in 2013.

The land use planning actions of local government under the public bodies duty aim to cover
low carbon, investment, place making and connectivity that will aid the transformational
changes required.

3.10.3.3 Planning in Wales

Planning Policy Wales was updated through a Planning for climate change Ministerial Interim
Planning Policy Statement (MIPPS) in 2006 which included a comprehensive set of changes to
PPW to further increase the emphasis on tackling climate change in national planning policy.

In 2009 guidance was updated on access statements and advice on design statements to
increase the emphasis of climate change as a key design consideration.

3.10.4 Funding schemes for public sector organisations

In 2004 Salix Finance was established to accelerate public sector investment in energy efficiency
technologies through interest-free loans. It has established recycling energy efficiency loan funds
with public sector bodies, including local authorities, universities, hospitals and schools. The aim
of the scheme is to remove the upfront capital barrier to energy efficiency investment. Loans

are provided for projects with a payback period of normally less than 5 years. Repayments are
met from energy bill savings and once the loan is repaid the organisation continues to benefit for
the lifetime of the installed measures. To date Salix loan funding has helped around 800 public
sector clients across England, Wales and Scotland to undertake over 11,500 energy saving
projects valued in excess of £270 million.

The scheme delivers good value for money: for every £1 invested in a project, Salix estimates
that £4 is saved on energy bills over the lifetime of that project. The scheme also has a positive
impact on the energy efficiency supply chain through increased demand for energy efficiency
measures.
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3.10.5 Public sector procurement

Public sector procurement amounts to £230 billion, around a sixth of purchasing power in the
UK. The government is committed to using this purchasing power sustainably, building on
the work that has been done since the Sustainable Procurement Action Plan (2007) was put
in place.

With stakeholders and industry, the UK government continues to develop and promote tools

to support sustainable procurement. These include a suite of Government Buying Standards
(based on the former Buy Sustainable-Quick wins which are now mandatory for central
government), for a range of products and services commonly purchased by the public sector,
the Flexible Framework and prioritisation tool, as well as product/sector specific guidance and
training modules. For example it is now looking at disseminating the highly successful approach
to construction procurement adopted for the London 2012 Olympics. Government also seeks to
ensure its framework contracts embed sustainability considerations into their tenders and that
departments do the same. The Scottish government’s National Electricity Contract will be 100%
supplied with renewable electricity saving the public purse at least £40 million with 99% of the
public sector already committed to using the contract. The Procurement Reform (Scotland) Bill
was introduced to the Scottish Parliament on 3 October 2013. It aims to support sustainable
economic growth through improved procurement and gives public bodies a place to focus.

The Greening Government Commitments requirement for government departments and

their agencies to use Government Buying Standards within the context of achieving value for
money. The commitments also require departments to monitor and report on their supply chain
emissions.

3.10.6 Central government (including the government estate)

The Greening Government Commitments deliver the estates and operations element of
government’s Vision for Sustainable Development. Published in 2011, these targets require 21
central government departments to reduce GHG emissions, water consumption and waste by
25% by 2015, and to procure more sustainably. The GGCs are firm commitments which cover
more of the government’s estate and operations than the predecessor regime, and present a
more streamlined set of targets for departments to meet and the public to scrutinise.

The GGC targets are ambitious targets set for improving the environmental performance of the
government estate, requiring deep cuts in emissions, waste and water use in a tight timescale.
To reduce its environmental impact, by 2015 government will:

* Reduce GHG emissions by 25% from the whole estate and business-related transport
e Cut domestic business travel flights by 20% by 2015

¢ Reduce the amount of waste that government generates by 25%

e One year target in 2011-12 to cut paper consumption by 10%

Article 5 of the EU Energy Efficiency Directive requires central government departments either
to renovate annually 3% of the total floor area of buildings over a certain size that do not meet
minimum energy performance requirements per year or take alternative measures to achieve
an equivalent amount of energy savings. This requirement starts in January 2014 and runs
until 2020. The UK intends to comply with Article 5 by relying on achievement of the 25%
GHG emission reduction target set under the Greening Government Commitments and stock
rationalisation within the government estate.!®®

199 https://www.gov.uk/government/publications/greening-government-commitments
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3.10.7 Welsh government sustainable development

The Welsh government places sustainable development as its central organising principle. This
commitment to sustainability includes managing the environmental impacts of in house activities.
For example, the Welsh government is committed to achieve at least a 30% reduction in GHG
emissions from its buildings and other fixed infrastructure by 2020 (on a 2011 baseline). This

not only ensures alignment with the Welsh Climate Change Strategy, but also shows leadership
to the public sector and more broadly to the citizens of Wales. It also provides a background
against which to base future decisions.

Results to date indicate positive progress and CO2 emissions from the Welsh Government’s
Administrative Estate have fallen by 17% over the past 3 years. Monitoring and managing
other environmental parameters have resulted in similar improvements: a 28% improvement in
domestic waste created; and a 37% reduction in water consumption over the past two years,
each of which have beneficial climate change impacts.

3.10.8 Schools

3.10.8.1 ECO Schools

The Eco Schools movement is an initiative designed to encourage whole-school pupil-led
action for the environment across a range of issues, including water and energy use, waste
minimisation, bio-diversity and sustainability. It also helps support pupil learning through linking
environmental and sustainable development issues with curricular areas.

Scotland is a leading player in the international Eco-Schools movement, The number of schools
and pre-schools centres registered and participating with Eco-Schools Scotland currently
stands at over 4,100, with around 97% of local authority schools participating in the Programme.
To date over 1,700 schools in Scotland have been awarded the prestigious Green Flag, making
the Scottish Eco-Schools programme amongst the best performing in the world.

The Welsh government, either directly or via Natural Resources Wales and \Waste Awareness
Wales, funds the Eco-Schools programme which is delivered in Wales by Keep Wales Tidy.
Some 90% of Welsh schools take part in the programme. There are over 750 Green Flag
schools in Wales (almost 8% of the global total) and a further 120 have also achieved a platinum
award for receiving four Green Flags. Platinum schools act as beacons in mentoring other
schools in their locality to move through the award stages towards a Green Flag.

Eco-Schools is managed in England by Keep Britain Tidy, which has the most Eco-Schools in
the world — with 70% of all schools in England currently registered with the programme. There
are currently 1,736 schools in England that have been awarded the Green Flag. 4,863 schools
have achieved the bronze award and 5,292 the silver award.

3.10.9 Higher education

3.10.9.1 Student green fund

The Student green fund provides £5 million for student led sustainability projects providing
between £150,000 and £300,000 for 25 students’ unions over two years. The projects will
engage over 50,000 students across the country, and save 4 MtCOze.

Embedding sustainability into the core purpose of higher education, the students’ green fund

will empower cohorts of graduates to leave higher education as part of the solution to our
environmental challenges. The fund turns students’ unions into hubs of sustainability and helps
students to adopt pro-environmental habits which last far beyond their time in education. Further
information can be found in Chapter 8.
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3.10.9.2 Revolving green fund (RGF)

The RGF provides recoverable grants to institutions for projects investing in energy-efficiency
and low-carbon technologies. For example, for RGF3 LED lighting is the most popular type of
project followed by pipework insulation. RGF3 projects will reduce carbon emissions by around
20 MtCOqe per year, representing 2.5% of the sector’s 2020 carbon reduction target.

Table 14: Revolving Green Fund

Value (£000) | Annual carbon savings % of 2020 target Av payback on small

scale projects
RGF1 30,000 92,232 (2) 4.8
RGF2 10,800 18,500 2.3

RGF3 20,546 20,580 (3) 2.5 4.6 years
61,346 131,312 9.6 (4)

The 2010 evaluation of RGF1 found that If the current level of success and trajectory of project
implementation is sustained then the RGF will lead to significant further carbon and cost
savings, potentially up to 8.6% of current English HEI carbon emissions every year by 2020.

3.10.9.3 Centres for Excellence in Teaching and Learning

Two of the Centres for Excellence in Teaching and Learning were in sustainability. Plymouth
provided central support for champions working within each academic department and
Kingston worked to increase students’ understanding of sustainable communities. The Higher
Education Academy are active and successful in developing good practice and the Green
Academy helps those who want to make a step change. The Quality Assurance Agency are
developing a Guide to Education for Sustainable Development. Bristol, Gloucester, Nottingham,
UWE, Exeter, Aston, Keele and Plymouth are particularly active in this area.

3.10.9.4 Higher education in Wales

Starting in September 2013, Live Greener is a 12-month project which aims to put Welsh
students at the heart of the sustainability agenda. NUS (National Union of Students) Wales,

in partnership with TYF, was awarded a £68,000 contract substantially funded by the Welsh
government and managed through the Higher Education Funding Council Wales (HEFCW).
Some 6,000 students will be actively engaged giving around 9,000 hours of their time to obtain
real impacts such as significant reductions in electricity and water usage in halls of residence,
and in carbon emissions.

Further information, including the targets of the project, can be found in Chapter 8.

3.10.10 The NHS in England

The National Health Service (NHS) in England, Europe’s largest employer and a leader in local
communities across the country, launched a next step Carbon Reduction Strategy for England
in January 2009. Entitled Saving Carbon — Improving Health, the strategy aimed to significantly
reduce the carbon footprint of the NHS by 80% by 2050.

The strategy also identified an interim aim to reduce its 2007 carbon footprint by 10% by 2015.
This requires the current level of growth in emissions to not only be curbed but the trend to be
reversed and absolute emissions reduced.

In 2014 a new Sustainable Development Strategy for the NHS, Public Health and Social Care
System will be launched to cover the period 2014-2020. The new strategy is not just for the
NHS but embraces the whole health and care system including public health and adult social
services. The strategy describes the most important principles, mechanisms and actions
needed to foster a more sustainable health and care system over the next five years. In leading
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by example the NHS and the wider health system can help mitigate climate change, prepare for
the impacts of climate change and improve our health tomorrow as well as today.

3.10.11 The NHS in Wales

NHS Wales contributes to the Welsh government’s target of a 3% year-on-year reduction in
GHG emissions. It acts as an exemplar for the rest of the public sector.

In the 2011-12 Estates Performance and Condition Report the carbon performance indicator (Pl)
showed an improvement at five of the health boards/trusts. It is notable that among the lowest
Pls are those of Aneurin Bevan Health Board and Cardiff and Vale University Health Board both
of which are fully ISO14001 certified and, in the case of Cardiff and Vale, a high proportion of its
energy used is derived from CHP which has considerably improved its performance in this area.
With the introduction of ISO 14001 certification at all major NHS sites in Wales by the end of 2012
and the introduction of annual cartbon footprint reporting it is expected that both absolute CO,
emissions and the carbon Pl will improve in subsequent years.

Local health boards (LHBs) and trusts submit their carbon diagnostic tool (CarDio) returns each
year. This allows them to report their carbon emissions on an annual basis, to benchmark
against each other and to compare against the 2010-11 baseline.

An Emissions Reduction Action Plan Tool has also been developed for NHS Wales by Carbon
Trust Wales and NHS Wales Shared Services Partnership — Facilities Services (NWSSP-FS). This
tool, which has been completed by each NHS organisation, provides a 5 year programme of
projects that will lead to emissions reductions and identifies the capital cost, the revenue savings
and carbon savings in future years. LHBs and Trusts have just submitted their first returns using
the Tool and these are being assessed and reviewed by Welsh government and NWSSP-FS.

NWSSP-FS continues to facilitate the Welsh Health Environmental Forum and its associated
website, which acts as a central hub for the sharing of good practice and the exchange of
environmental information including carbon reduction for LHBs and NHS Trusts in Wales.

LHBs in Wales will also have to register for Phase 2 of the CRC Energy Efficiency Scheme
currently by January 2014. This will provide an increased focus on cutting down emissions whilst
recognising that the most important thing for the NHS remains the safe treatment of patients.

3.11 Waste

3.11.1 Highlighted waste policies and measures

Name of mitigation action Sectors affected Type of instrument Status of Start year of

implementation implementation

Landfill tax Waste Fiscal Implemented 2009
3.11.2 Waste

Consistent with the EU Landfill Directive, the government and the devolved administrations have
published waste strategies aiming to reduce the quantity of waste produced and to increasingly
recover value from it. The strategies also set targets for reducing the amount of waste sent to
landfill and to increase the amount of recycling or composting. These targets will further reduce
the level of CH, emissions from the waste sector in the UK.

In 2011-12 households in England produced 22.9 million tonnes of waste, continuing the year on
year fall seen since 2007-8. The last data for commercial and industrial from 2009 also shows

a significant decrease with 47.9 million tonnes, a decrease of 29% since the previous survey

in 2002-3. The industrial sector accounts for 24.1 million tonnes and the commercial sector
23.8 million tonnes.
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In 2011-12, 43% of household waste was recycled, the highest recycling rate recorded for
England, local authorities recycled, composted or reused 10.7 million tonnes of the waste they
collected. This amounted to more than was landfilled for the first time since records began,
although an increase in incineration may have partly

A total of 25 million tonnes, or 52%, of commercial & industrial (C&l) waste was recycled or
reused in England in 2009, compared to 42% in 2002-3. A total of 11.3 million tonnes, or 24%, of
C&l waste was sent to landfill in 2009, compared to 41% in 2002-3.

Small enterprises, with up to 49 employees, produced 16.6 million tonnes of C&l waste in
England, in 2009, or 35% of total C&l.'"°

UK waste policy contributes to emission reductions via three routes: reductions in CH,
emissions from landfill; emission reductions from efficient use of materials, waste prevention,
re-use and recycling; and, via energy recovery from waste, which offsets fossil fuel energy
generation elsewhere in the economy. Methane emissions from biodegradable waste in landfill
alone account for 40% of all UK CH4 emissions and 3% of all UK GHG emissions.

The EU Landfill Directive stipulates a reduction of biodegradable municipal waste landfilled to
35% of 1995 levels by 2020 (with interim targets in 2010 and 2013). England set up the Landfill
Allowance Trading Scheme (LATS) to meet its share of the UK target but LATS has now ended
as the single most important driver for diverting waste from landfill is the landfill tax. This is
currently set at £72/tonne landfilled (non-inert) waste, and will not fal below £80 per tonne from
2014-15 to 2019-20. The landfill tax not only encourages diversion of wastes from landfill, but
also encourages waste prevention through an increase in the cost of disposal. The June 2011
Waste Review for England outlined our commitment to move waste up the waste hierarchy
and away from landfill, with waste prevention a priority. Defra are currently finalising the Waste
Prevention Programme for England, to be published by the end of 2013. The programme will
set out how central and local government, businesses, communities, civil society groups and
individuals can work to achieve better resource efficiency and reduce the amount of waste
produced across the economy.

Food waste has been proposed as one of the priority waste streams under the Waste
Prevention Programme. The government and devolved governments in Wales, Scotland and
Northern Ireland are providing advice to consumers through WRAP’s ‘Love Food Hate Waste™™
campaign and working with the industry to improve products and practices through the
Courtauld Commitment.''?

The UK is seen as a leader in the EU on food waste prevention. The UK government and
devolved governments have worked very successfully with industry to reduce supply chain food
and packaging waste by nearly 10% over the last 3 years, while household food waste is down
by even more — 13% since 2006. The Courtauld Commitment results show that the voluntary
approach can deliver real reductions in waste, while allowing businesses to be more efficient and
competitive. In May 2013 the UK government and devolved governments in Scotland, Wales and
Northern Ireland launched a third phase of the Courtauld Commitment. The scheme aims increase
to further reduce the weight and carbon impact of household food waste, grocery product and
packaging waste, both in the home and the UK grocery sector. During the three phases of the
Courtauld Commitment, it is expected that a 20% reduction in household food waste to be
achieved.

10 Commercial and industrial waste generation and management https://www.gov.uk/government/publications/
commercial-and-industrial-waste-generation-and-management

™ http://www.lovefoodhatewaste.com/
"2 http://www.wrap.org.uk/category/initiatives/courtauld-commitment
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The new Hospitality and Food Service Agreement is a voluntary agreement between the

four governments across the UK and the hospitality and food service sector, which includes
restaurants, hotels, caterers and pubs. This agreement supports the sector in preventing and
recycling food and packaging waste. There is now over 20% coverage of the sector by food and
drink sales. The target is 25%. If 25% of businesses in the sector measured by turnover, sign

up to the agreement, they could save a total of £76 million and reduce their CO2 emissions by
570,000 tonnes over the period of the agreement. It aims increase the overall rate of signatories’
food and packaging waste that is being recycled, sent to anaerobic digestion or composted to
70% by 2015.

Further incentives for recycling arise from the EU Packaging Directive targets for packaging
recovery and recycling. The Packaging Recovery Note (PRN) scheme enables compliance with
these targets, allowing obligated parties to acquire PRNs (generated through verified recycling/
recovery of packaging) in order to demonstrate compliance. Further, in 2010 the revised

EU Waste Framework Directive stipulates a minimum household recycling target of 50% of
household waste, to be achieved by 2020.

Alongside instruments to reduce landfilling of waste, regulations on the landfill sites themselves,
and an incentive through the Renewables Obligation, have helped to increase the capture

of landfill gas (CH4) — up to 70% of this gas is now captured and is either utilised for energy
generation (which is supported by receiving 0.25 Renewable Obligation Certificates per MWh),
or is flared. This ensures not only a reduction in CHs emissions escaping to the atmosphere, but
also produces electricity, offsetting the need for other electricity generation.

All UK waste policies are based around the waste hierarchy with the aim of driving waste out

of landfill to avoid the CH, emissions and towards reuse or recycling. However, for genuinely
residual waste, energy from waste is supported. The biogenic content of waste used for energy
production is counted towards renewable energy targets and is eligible for renewable financial
incentives. England currently has about 50 operational EFW plants with a capacity of over 10
million tonnes a year. In 2011 1.2 TWh of waste derived renewable electricity was produced from
thermal combustion. In February 2013 Defra published “Energy From Waste — a guide to the
debate” to inform discussion and aide decision makers.

3.11.3 Scottish government ambition for decarbonising waste

The Scottish government’s Zero Waste Plan™? (2010) sets out a vision for a zero waste society;
a society where waste is seen as a valuable resource, landfill is phased out, and increasing
amounts of materials are reused or recycled, leaving only limited amounts to be treated. This
is complemented by actions to progressively design out avoidable waste from the Scottish
economy.

The plan sets waste management targets including:

e the proportion of household waste subsequently recycled, composted and or
prepared for re-use. The targets are 40% by 2010, 50% by 2013, 60% by 2020 and
70% by 2025;

* recycling 70% of all waste (including commercial and industrial waste) by 2025; and

* reducing the proportion of total waste sent to landfill to a maximum of 5% of all waste
by 2025.

13 http://www.scotland.gov.uk/Publications/2010/06/08092645/0
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Safeguarding Scotland’s Resources: Blueprint for a more Resource Efficient and Circular
Economy™ (2013) sets ambitious targets to cut Scotland’s total waste from households and
businesses by 7% by 2017 and by 15% by 2025. Measures cover:

e working with key business sectors through our Resource Efficient Scotland'®
programme to cut waste and use energy and materials more efficiently — delivering
environmental benefits and improving competitiveness

e promoting reuse through improving supply as well as demand for reused items,
including strengthening the reuse sector

¢ influencing behaviours, including through education and communications such as last
year’s food waste prevention campaign.

Landfill gas is the main waste related contributor to our territorial greenhouse gas emissions. In
2012, the Scottish Parliament passed the Waste (Scotland) Regulations 2012. These regulations
introduced measures to transform how waste and recyclables are processed in Scotland.
Specific measures introduced by the regulations include:

e arequirement for businesses to present dry recyclables (metals, plastics, paper, card
and glass) and food waste for collection;

e arequirement on local authorities to provide householders with a collection service for
dry recyclables and food waste;

e aban on materials collected separately for recycling going to landfill or incineration;
and

* aban on biodegradable municipal waste going to landfill by the end of 2020.

These regulations will progressively change both the amount and composition of waste going to
landfill, and largely eradicated CH, producing bio-degradable material from landfill

3.11.4 Waste in Northern Ireland

The Waste Framework Directive 2008 requires that by 2020, the preparing for re-use and the
re-cycling of household waste shall be increased to a minimum of 50%. The Waste Regulations
(Northern Ireland) 2011 (S.R.2011 No.127) enshrines this target in Northern Ireland legislation.

The revised Northern Ireland Waste Strategy was published on 25 October 2013 and places
the emphasis on resource efficiency. Policy proposals include challenging targets for recycling
(including the EU target), introducing a restriction on the land filling of separately collected food
waste and the development of a Waste Prevention Programme.

3.11.5 Waste in Wales

The Welsh government is providing support for alternative treatment of Local Authority Municipal
Waste via the Waste Infrastructure Programme which has the aim of supporting groups of local
authorities that are working together to develop sustainable long term solutions for

e food waste management

¢ residual (black bag) waste management.

"4 http://www.scotland.gov.uk/Publications/2013/10/6262
15 http://www.resourceefficientscotland.com/
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Assistance is given to all groups of authorities and there are seven hubs and groups of

local authorities involved in food treatment procurement. The first to be built is in Gwynedd,
commissioning later this year. Two hubs are in procurement for residual treatment, others are
considering options and configuration of the hubs.

Prosiect Gwyrdd is a procurement hub comprising five local authorities in South East Wales.
The project will receive over £4.2 million of Welsh government funding each year to divert non-
recyclable waste from landfill over a 25-year period. The project also received Welsh government
support throughout its procurement process.

The waste treatment solution will provide an annual net benefit predicted carbon saving of
51,392 tonnes CO2ze in comparison to continued landfill. If these benefits were replicated for
other residual waste treatment groups across Wales, there would be an annual net benefit of
approximately 180,000 tonnes COze in comparison to continued landfill.

The Collaborative Change Programme supports local authorities to evaluate their waste
management performance and produce robust business cases, with a view to ensuring that
all local authorities optimise their potential to operate sustainable waste management services.
Twelve local authorities have been assisted by the programme since it’s inception in late 2011,
and the Welsh government aims to work with a further four in 2013-14.

The option appraisals, which are undertaken with authorities as part of the business plans
process, identify potential carbon savings. The actual savings made will be dependent upon
the waste service configuration that an authority chooses to implement. This data will become
available as the programme progresses.

3.11.6 Energy from waste

The incineration of energy from waste (EfW) is supported under the RHI through the biomass
tariff and so links to the energy supply section. The RHI pays a tariff for the proportion of

heat generated from the biomass in municipal solid waste (MSW), which is typically 50% or
higher. Currently, other types of waste, such as commercial and industrial waste are excluded.
However, other types of waste are supported under the Renewables Obligation (RO).

Energy from waste has the dual benefit of producing renewable energy and avoiding harmful CHa
emissions when the biodegradable proportion of this waste decays in landfill. The main input fuels
for incineration are currently waste collected by local authorities (typically referred to as MSW),
commercial and industrial waste, and in some cases construction and demolition waste.

MSW, being the only waste stream eligible under the RHI, provides a significant barrier to
companies wanting to build EfW plants. Waste contracts will often include other types of
waste and it is rarely viable to run a plant purely on MSW. Furthermore, the RO supports the
incineration of other wastes so there is merit in being consistent, given that EfW businesses will
often deal with both incentives.

We wish to align the RO with the RHI and not present additional barriers to participants already
complying with the RO requirements. We will therefore extend support under the RHI to energy
from commercial and industrial wastes where not more than 90% of the waste is, or is derived,
from fossil fuel (i.e. waste has a biomass content of at least 10%). Participants will receive
support only on the biomass proportion of their waste and will therefore have to demonstrate
what proportion of the waste is biomass.
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3.12 Policies to promote sustainable development in developing
countries and emerging economies

3.12.1 Sustainable development dialogues

Defra led the cross-governmental Sustainable Development Dialogues (SDD) with China, India,
Brazil, Mexico and South Africa, through which UK departments collaborated with these rapidly
growing economies to exchange skills and knowledge and trial new sustainable development
methodologies. Projects implemented under the dialogues have left lasting legacies, including
on climate change mitigation. For example our work with China on sustainable agriculture that
began under the SDDs includes a strand on the impacts of climate change.

When the dialogues reached their end date, the UK government recognised the need to
continue engaging with key countries on sustainability issues, including climate change, and the
time was right for a new approach, focused on closer strategic engagement at a higher level.
For example, the UK initiated and participated in constructive discussions around Rio+20 and
the post-2015 development framework, with the aim of influencing thinking and decision-making
on sustainability issues of global importance, including climate change.

3.12.2 International Sustainable Development from Wales

The Welsh Government has put at its heart a commitment to sustainable development,
recognising the need to focus on future as well as current generations.

The Minister for Natural Resources and Food attended the 19th Conference of the Parties

in Warsaw in November and spoke at a NRG4SD event emphasising the Importance of
Implementing Climate Action on the basis of territorial cooperation and how effective sub-national
government climate strategies can and must closely link mitigation and adaptation measures
within their specific territorial context.

In 2012 the Welsh government Environment and Sustainable Development Minister participated

in the 18th Conference of the Parties in Doha in. Whilst at the conference, the Minister contributed
to a high level Network of Regional governments for Sustainable Development event — highlighting
the work of Wales and illustrating Wales as an exemplar for other nations.

3.12.3 Trade and investment flow

The UK is strongly committed to ensuring that trade policies promote long-term sustainable
development and aims to support the long-term benefits from reduction or elimination of
tariffs on some products exported by developing countries. Ensuring that potential negative
environmental impacts of trade liberalisation are addressed is essential for the long-term
sustainability of benefits reaped by developing countries from improved market access.

The UK is strongly committed to liberalising environmental goods and services through the
WTO, thus promoting a low carbon future in a pro-development dialogue. In addition, the UK
is also strongly committed to provide Aid for Trade to developing countries, and especially the
poorest among them, to help build their capacity to trade, integrate into global markets while
also addressing any adjustment costs that might arise from more liberalisation, within the
context of sustainable development. The UK spends £1 billion a year on Aid for Trade projects.

The UK is also encouraging private sector investments in low carbon programmes in developing
countries through its five-year £3.87 billion International Climate Fund (described in Chapter 6).
A key objective of this fund is to catalyse greater private investment in climate action by helping
address the market barriers to such investments, including by helping to reduce the risks

such investors face. The ICF does this both at a global level (such as through its £130 million
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investment in the Climate Public-Private Partnership programsme) and in individual countries
(such as the GETFit programme in Uganda) which are described in Chapter 6.

3.12.4 Forestry

The UK supports the fight against global deforestation by a number of supply- and demand-side
measures in particular to combat the trade in illegally harvested timber. The UK has supported
capacity building in timber producing countries to increase their ability to develop legality
assurance systems to ensure only legally harvested timber is exported, including through the
£79 million Forest Governance, Markets and Climate (FGMC) fund. The UK government has also
introduced legislation to implement EU Regulations on the trade in illegal timber, the EU Timber
Regulation and the Forest Law Enforcement, Governance and Trade (FLEGT) Regulation which
came into force on 20 February 2012. The Timber and Timber Products (Placing on the Market)
Regulations entered into force on 3 March 2013.

As well as these practical measures, the UK continues to support the promotion of sustainable
forest management, including the use of forests for carbon emission reductions, through various
international fora including the UN Forum on Forests, and within the European Union through

the development of the EU Forest Strategy which includes proposed actions on the mitigation
potential of forests as well as measures to increase the adaptive capacity and resilience of forests.

3.13 Monitoring and evaluation

3.13.1 Carbon budget management

The UK government’s approach to managing carbon budgets centres on a series of annually
published reports:

e the annual statement of emissions which shows what emissions were in the past year
and why

e the CCC’s annual report on progress against carbon budgets
e government’s response to the CCC’s annual progress report

e the updated energy and emissions projections which assess the impact of our policies
on future emissions trends.

Meeting these statutory and non-statutory reporting duties is the primary accountability
mechanism for progress against carbon budgets.

3.13.1.1 Annual emissions statement

The annual statement of emissions required under Section 16 of the Climate Change Act 2008
sets out the steps taken to calculate the “net UK carbon account”. This is compared against the
carbon budgets to determine whether they are being met, and must not exceed the level of the
carbon budget at the end of each budgetary period. Annual statements must be produced by
31 March each year.

Final statements for each budgetary period — which will combine the results of each annual
statement must be produced by 31 May in the second year following the end of the budgetary
period. This will determine whether the budget has been met.
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3.13.1.2 CCC'’s annual progress report and the government’s response

The CCC published its 5th Annual Progress Report on 26 June, 2013."° The government
published its response on 10 October 2013.'7

3.13.2 Progress report — Scottish Climate Change Act

The Committee on Climate Change (CCC) published their second report on the progress and
activities of the Scottish government towards meeting Scottish climate change targets in March
2013. The report acknowledges the underlying progress Scottish government policies have
made to emissions abatement.

This is an annual statutory requirement of the Climate Change (Scotland) Act 2009, and one of
the main mechanisms by which Scottish ministers are held publically to account for their climate
change duties.

The Act requires Scottish ministers to set annual targets for emissions at least 12 years in
advance. In October 2010, the Scottish Parliament passed legislation setting the first batch
of annual targets for the years 2010 to 2022. One year later, the Scottish Parliament passed
subsequent legislation setting the second batch of annual targets for the years 2023 to 2027.

The Act requires that, as soon as reasonably practicable after setting a batch of annual targets,
ministers publish a report setting out proposals and policies for meeting those targets. The
second report on proposals and policies (RPP2) was published in June 2013, and lays out how
Scotland can deliver annual targets for reductions in emissions from 2013 to 2027.

In support of this, through its updated Government Economic Strategy, the Scottish government
has established a new strategic priority, the “Transition to a Low Carbon Economy” emphasising
the central importance of low carbon to Scotland’s future economic success.

The Scottish Climate Change Act includes a mandatory provision for Scottish ministers to
develop and publish an Energy Efficiency Action Plan. This plan must be revised at least every
three years and be reported on annually to the Scottish Parliament. The plan sets out the
actions that the Scottish government is taking to improve energy efficiency across all sectors in
Scotland and the contribution that this will play in meeting the overall Climate Change Act target.

3.14 Discontinued policies

3.14.1 Consumer Engagement and The Climate Change Initiative

The Climate Change initiative and the Act on CO2 campaign were reviewed as part of the post-
election communication freeze across government in 2010. Taking account of the change in
emphasis in DECC'’s priorities and the need to reassess the focus of our communication. A
move away from general behaviour change towards the more delivery focused stage in 2010,
DECC decided to refocus marketing effort towards the Green Deal and more earned rather than
paid-for channels. In addition, after having completing a communication review, DECC identified
the need for an attitudinal change campaign and work on this began in 2013.

16 Meeting Carbon Budgets — 2013 Progress Report to Parliament | Committee on Climate Change

"7 Government response to the Fifth Annual Progress Report of the Committee on Climate Change: Meeting the
Carbon Budgets - Publications - GOV.UK
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3.14.2 Common Agricultural Policy — abolition of set-aside

In the most recent reform of the Common Agricultural Policy (CAP), which will run from 2013-
2020, the EU has abolished the arable “set-aside” policy in response to concerns over food
security. Previously, farmers had been leaving some land fallow to prevent production surpluses
accumulating, but that land will now be eligible to be used for production under the new

CAP rules.

The UK government view is that direct payments will neither directly reduce nor not increase
GHG emissions by farmers provided that they are decoupled from production as they are

in England. It is possible that the new ‘greening’ requirements may have a beneficial effect,
for instance through the retention of permanent grassland and by taking some land out of
production and thus reducing inputs, although it is too early to attempt to quantify this.

3.14.3 Regional Development Agencies and Localism

The closure of the Regional Development Agencies (RDAs) was announced in the Budget in
June 2010. Along with the creation of Local Enterprise Partnerships, the closure of the RDAs
implemented the Coalition Agreement commitment to change the local economic delivery
landscape, and contributed to the commitment to reduce the number of public bodies.

The Coalition Agreement commitment to change the local economic delivery landscape, also
led to the ending of the framework of Multi-Area Agreements, Regional Assemblies, Regional
Spatial Strategies, Sub National Review and Single Regional Strategies.

3.14.4 UK Environmental Transformation Fund (ETF)

The ETF ran from 2008 until 2010 and distributed £800 million of funding for policies both in the
UK and internationally. The International Climate Fund has now replaced the ETF and will provide
£3.87 billion from 2011 to 2016 to support international poverty reduction by helping developing
countries to adapt to climate change, take up low carbon growth, and address deforestation.
Further information on the ICF can be found in Chapter 6.






Chapter 4:
Projections of GHG emissions,
scenario ‘with measures’

41 Key developments

In 2011, UK emissions of the basket'"® of six greenhouse gases (GHGs) covered by the
Kyoto Protocol were estimated to be 553 million tonnes of carbon dioxide equivalent
(MtCO2e), 29% lower than the 1990 level of 775 MtCO2e UK emissions of the basket
are projected to fall to 438 MtCOze (43% below the 1990 level) by 2020 and 399
MtCO2e by 2030 (48% below the 1990 level).

Emissions of carbon dioxide (COz2), methane (CH4) and nitrous oxide (N20) are
projected to be 39, 63 and 52% respectively, below 1990 levels by 2020. Emissions
of the fluorinated GHGs (Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and
sulphur hexafluoride (SFg)) are collectively projected to be 32% below their 1990 level
in 2020.

Since the 5th National Communication, the UK has announced further policies, for
example a major reform of the Electricity Market, the Renewable Heat Incentive for
business and new measures to improve the energy efficiency of domestic buildings
(The Green Deal and ECO) to help meet its EU effort sharing, renewable energy and
energy efficiency targets, and the targets for the first three Carbon Budgets'® (2008-
12, 2013-17 and 2020-22) set under the 2008 Climate Change Act."° Policies adopted
in the period between 2009 and 2013 are projected to deliver emissions savings of
122 MtCO2e by 2020 and 143 MtCO2e by 2030 and these savings are included in the
projections. The UK’s most recent national projections indicate that it will meet its first
three carbon budgets. A new much tighter target, equivalent to 390 MtCOge in 2025,
was also set in 2011 for the fourth carbon budget (2023-27) and a range of future
policy options to meet this target identified.'’

"8 The basket of greenhouse gases covered by the Kyoto Protocol consists of six gases: carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride

19 hitp://www.legislation.gov.uk/uksi/2009/1259/article/1/made
120 hitp://www.legislation.gov.uk/ukpga/2008/27/contents

21 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48080/1685-ia-fourth-carbon-
budget-level.pdf
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4.2 Introduction

In this chapter the UK presents its GHG emissions projections, in a scenario ‘with measures’,
along with its assumptions and methodology. Section 4.3 describes the UK overall GHG
projections and how these are derived from the UK’s most recent annual GHG projection.
Section 4.4 then provides a sectoral decomposition of these projections and the gases emitted
in each sector and a discussion of the trends. Section 4.5 provides an alternative decomposition
by GHG and for each gas an analysis of emissions sources and a discussion of the trends.
Section 4.6 describes the overall contribution to emissions abatement from policies adopted
from 2009 onwards, introduced to meet the UK’s nationally established Carbon Budgets.
Section 4.7 discusses how the UK produces its projections and the methodology used for the
different sector and gases. This includes coverage of assumptions, QA/QC and assessment
of the strengths and weaknesses of the methodology. Section 4.8 documents the alternative
scenarios and sensitivities that the UK has performed on its projections while Section 4.9
presents the results of a Monte Carlo simulation which simultaneously varies 10 key model
parameters. Finally Section 4.9 describes how this projection differs from that in the UKs
previous National Communication.

4.3 Overall projections of greenhouse gas emissions

The current UK projections, which were published in September 2013,"%? provide the basis

for this national communication, and include the emission reductions expected from climate
change abatement policies that were introduced in the UK Climate Change Programme 2000,'?®
UK Climate Change Programme 2006,"** the Energy White Paper 2007'?°, the Low Carbon
Transition Plan 2009 and The Coalition: Our Programsnme for Government 2010.'%"

The UK updates its national emissions projections for CO2 and the other GHGs annually, to take
account of new data including revisions to policy savings estimates,'?® fossil fuel prices, carbon
price projections, growth projections and cost estimates for the power sector. There are also
improvements to the underlying energy and emissions projection model.

Table 15 sets out the UK’s historic emissions to 2011 and with measures projections from 2015
to 2030, by GHG. The historic emissions set out in this chapter are based on the UK GHG
inventory 1990-2011 published and submitted to the UNFCCC in April 2013."° The current
emissions projections up to 2030 are consistent with this 2011 inventory. The UK’'s GHG
inventory and National System are discussed in Chapter 2.

122 https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2013

128 http://webarchive.nationalarchives.gov.uk/20110523172013/http:/ www.decc.gov.uk/en/content/cms/what_we_
do/change_energy/tackling_clima/programme/programme.aspx

24 hitp://webarchive.nationalarchives.gov.uk/20110523172013/http:/www.decc.gov.uk/en/content/cms/what_we_
do/change_energy/tackling_clima/programme/programme.aspx

125 http://webarchive.nationalarchives.gov.uk/20121205174605/http:/www.decc.gov.uk/assets/decc/publications/
white_paper_07/file39387.pdf

126 http://webarchive.nationalarchives.gov.uk/20100509134746/http://www.decc.gov.uk/Media/viewfile.
ashx?FilePath=White Papers/UK Low Carbon Transition Plan WP09/1_20090724153238_e_@@_
lowcarbontransitionplan.pdf&filetype=4

127 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/78977/coalition_programme_
for_government.pdf

128 These are policies and measures that were ‘firm and funded’ at the time the projections were produced, which
includes polices that are ‘implemented’ or ‘adopted’

128 http://uk-air.defra.gov.uk/reports/cat07/1305301238_ukghgi-90-11_main_chapters_Issue3.pdf


https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2013
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http://webarchive.nationalarchives.gov.uk/20110523172013/http:/www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/programme/programme.aspx
http://webarchive.nationalarchives.gov.uk/20121205174605/http:/www.decc.gov.uk/assets/decc/publications/white_paper_07/file39387.pdf
http://webarchive.nationalarchives.gov.uk/20100509134746/http://www.decc.gov.uk/Media/viewfile.ashx?FilePath=White Papers/UK Low Carbon Transition Plan WP09/1_20090724153238_e_@@_lowcarbontransitionplan.pdf&filetype=4
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/78977/coalition_programme_for_government.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/78977/coalition_programme_for_government.pdf
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The tables of emissions in this chapter are reported on the basis of UNFCCC coverage'.
UNFCCC coverage is wider than the coverage used by the UK for Carbon Budgets purposes,
for which its national published projections are produced The difference in coverage was 0.4%
in the 2011 inventory. The UK has therefore added new projections for those overseas territories
not covered in its published September 2013 national projections to make due allowance for this
difference.

The projections show that, including the impact of implemented and adopted measures,'"%2
but excluding any use of flexible mechanisms such as EU Emissions Trading System (EU ETS)
emissions trading or Joint Implementation (Jl)/ Clean Development Mechanism (CDM)™2 credits,
UK GHG emissions including LULUCF are expected to be 43% below 1990 levels in 2020 and
48% below in 2030. For estimates excluding LULUCF the percentages are very similar. LULUCF
emissions are reported in full, consistent with the Inventory Convention reporting and not
restricted to just those allowed under Articles 3.3 and 3.4 of the Kyoto Protocol.

Table 15: UK greenhouse gas emissions (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
GHG excluding LULUCF

Carbon dioxide 590.4 552.9 555.2 559.5 504.2  464.6 4446 360.7 346.6 3274
Methane 99.1 85.2 65.0 48.5 43.0 42.0 39.8 36.2 33.6 31.3
Nitrous oxide 67.4 57.2 45.7 40.5 35.3 34.2 34.2 32.6 32.6 32.3
Hydrofluorocarbons 1.4 15.3 9.3 121 14.4 14.7 1.0 8.6 6.3 5.2
Perfluorocarbons 14 0.5 0.5 0.3 0.2 0.3 0.2 0.2 0.2 0.2
Sulphur hexafluoride 1.0 1.2 18 1.1 0.7 0.6 0.6 0.6 0.6 0.6
Total 770.8 712.3 677.5 661.9 597.8 556.5 530.4 438.9 420.0 39741
Change from 1990 -8% -12% -14% -22% -28% -31% -43% -46% -48%
GHG including LULUCF

Carbon dioxide 593.5 555.3 554.8 556.1 4999  460.7 442.4 359.8 3471 329.2
Methane 99.2 85.2 65.0 48.5 43.0 4241 39.9 36.3 33.7 31.3
Nitrous oxide 68.3 58.0 46.5 41.2 35.9 34.8 34.8 33.0 33.0 32.6
Hydrofluorocarbons 1.4 15.3 9.3 121 14.4 14.7 1.0 8.6 6.3 5.2
Perfluorocarbons 14 0.5 0.5 0.3 0.2 0.3 0.2 0.2 0.2 0.2
Sulphur hexafluoride 1.0 1.2 1.8 1.1 0.7 0.6 0.6 0.6 0.6 0.6
Total 774.8 715.6 677.9 659.3 594.1 553.1 528.9 438.5 421.0 399.2
Change from 1990 -8% -13% -15% -23% -29% -32% -43% -46% -48%
Net LULUCF Emissions

Carbon dioxide 3.2 24 -0.4 -3.4 -4.3 -3.9 2.1 -1.0 0.5 18
Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Nitrous oxide 0.8 0.9 0.8 0.7 0.6 0.6 0.6 0.5 0.4 0.3
Total 4.0 3.3 0.4 -2.6 -3.7 -3.3 -1.5 -0.4 0.9 2.2

Notes: Percentage changes and emission estimates may differ slightly due to rounding.
This table uses historical data from the inventory published in 2013.
Emissions exclude those from International bunker fuels.

%0 This includes, as well as the United Kingdom , the Crown Dependencies of Guernsey, Jersey and the Isle of
Man, and the dependant Overseas Territories that have signed up to the UK’s instrument of ratification to the
UNFCCC and the Kyoto Protocol (Bermuda, Cayman Islands, Falkland Islands, Gibraltar and Montserrat).

131 See Biennial Report Table 3.

32 This includes the estimated impact of the carbon price on emissions from installations covered by the EU
emissions trading system but not the trading of EU Allowances (EUA).

133 JI (Joint Implementation) enables industrialized countries to carry out joint implementation projects with other
developed countries, while the CDM (Clean Development Mechanism) involves investment in sustainable
development projects that reduce emissions in developing countries.
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4.4 Projections by sector

The following tables set out historic and projected ‘with measures’ emissions by economy
sector.

Table 16 shows how historical and projected GHG emissions are distributed across the UK
economy. In this by source classification emissions from the energy supply sector are shown
separately. Energy supply includes emissions from power stations, refineries, energy extraction
and distribution (including fugitive emissions), and the production of coke and patent solid fuels.

Table 16: Greenhouse gas emissions by source (UNFCCC coverage)

Total greenhouse gas emissions (MtCO.e)

MtCO.e Inventory Projection

1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Energy supply 2731 234.8 219.3 228.5 205.3 192.1 172.6 106.1 94.0 72.7
Business 115.4 110.3 114.0 108.3 92.0 89.2 79.3 70.3 65.6 63.7
Industrial processes 54.7 451 24.7 18.8 .7 10.2 10.1 9.8 9.4 9.1
Transport 122.2 122.6 127.2 131.0 120.8 1191 118.9 107.7 106.4 103.4
Residential 80.9 82.5 90.4 88.1 90.2 69.9 80.4 78.0 80.3 84.9
Public 131 12.8 1.5 111 8.4 7.1 9.1 7.8 6.9 6.7
Agriculture 64.0 62.8 59.4 55.7 51.4 51.4 49.5 45.5 44.9 44.9
LULUCF (net) 4.0 3.3 0.4 -2.6 -3.7 -3.3 -1.5 -0.4 0.9 2.2
Waste management 475 415 30.9 20.5 18.0 17.4 15.5 13.7 12.5 1.7
Total net GHG emissions 774.8 715.6 677.9 659.3 5941 553.1 528.9 438.5 421.0 399.2
Memo: International Bunkers
Aviation 15.6 20.3 30.4 35.2 31.7 33.0 33.0 36.8 38.8 40.6
Shipping 8.8 8.2 6.9 79 8.8 9.9 10.0 10.0 10.0 10.0

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.41 Energy supply emissions

The ‘with measures’ projections of emissions from the energy supply industry, in Table 17, show
that emissions are expected to be 61% lower than 1990 levels by 2020 and 73% below by
2030. Between 1990 and 2000, energy supply sector emissions fell sharply, mainly as a result
of fuel switching to gas and higher output from nuclear plants. Growth in demand for both
electricity and oil products drove up CO2 emissions in 2005, but this was reversed during the
sharp economic contraction in 2008-9, which shows in the lower emissions in 2010 and 2011,
combined with the early impact of emissions reductions policies.

The slow economic recovery following the recession in 2008-9 is starting to drive up demand,
but policy measures are expected to more than counteract this increase.

The UK projections show a reduction in the electricity supplied from coal plants by 2020 for
three main reasons: firstly, due to the impact of the Industrial Emissions Directive, which means
that plants that have opted out of retro-fitting pollution abatement equipment are limited as to
their remaining operating hours; secondly through natural ageing and replacement of plants
with different fuelled technology, and thirdly, due to the less favourable economic position of the
remaining coal fired plants as a result of the Carbon Price Support Floor.
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UK projections after 2020 are based on a continued displacement of unabated gas generation
by a combination of renewables, Carbon Capture and Storage (CCS) and nuclear in the
electricity supply industry as a result of the government’s Energy Market Reform programme.'®*

Generation from renewables is projected to grow significantly, initially as a result of the economic
incentives provided by the Renewable Obligation (RO). The RO will then be replaced from 2017
by Contracts for Difference, which also provides a mechanism for the support of new nuclear
and CCS low-carbon generation. This growth will more than offset the impact of the expected
retirement of existing nuclear plant from the system.

Emissions from the oil and gas extraction industry are projected to continue to fall as the sector
contracts. Current projections do not include any contribution from non-conventional oil and gas
(‘fracking’).

Table 17: Greenhouse gas emissions from energy supply industry by gas, (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 242.2 210.8 203.9 2174 196.4 183.3 163.5 97.8 86.9 67.4
Methane 28.9 22.2 13.8 9.4 7.6 7.3 7.3 6.8 5.6 41
Nitrous oxide 2.1 1.8 1.6 1.7 1.4 1.5 1.8 1.5 1.5 11
Total GHG emissions 27341 234.8 219.3 228.5 205.3 1921 172.6 106.1 94.0 72.7
Change from 1990 levels for -14% -20% -16% -25% -30% -37% -61% -66% -73%
row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.2 Residential energy emissions

Emissions from the residential sector, in Table 18, are projected to be 4% lower than 1990
levels by 2020 but 5% above 1990 levels by 2030. The principal long-term driver of emissions is
household numbers; which is increasing over the whole period both as the UK population grows
and due to the disproportionate increase in smaller, older households. Historic emissions include
the effect of annual variations in weather, which partly explains the below trend emissions in
2011. The projections assume the continuation of past average temperatures patterns.

Up to 2020 the secular increases in population and housing CO2 projections are offset by
the impact of existing energy (and CO2 emission) reduction policies, for example, through the
improved insulation of homes. Additional policies to offset the increase in emissions between
2020 and 2030 are being considered but have not yet reached adopted status.

Hydrofluorocarbons use in this sector is mostly as the delivery gas for metered-dose inhalers
and aerosol use, where the historic growth per head is expect to stabilise, but emissions
increase due to population growth.

184 https://www.gov.uk/government/policies/maintaining-uk-energy-security--2/supporting-pages/electricity-
market-reform. Energy Market Reform is covered in Chapter 3.5.4.
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Table 18: Greenhouse gas emissions from the residential sector by gas (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 791 81.0 87.3 84.5 86.8 66.6 76.9 74.5 76.7 81.3
Methane 1.5 0.8 0.7 0.4 0.5 05 0.6 0.6 0.6 0.6
Nitrous oxide 0.3 0.2 0.2 0.1 0.1 0.1 01 0.1 0.1 041
Hydrofluorocarbons 0.0 0.4 2.3 3.0 2.7 2.7 2.8 2.8 2.9 2.9
Total GHG emissions 80.9 82.5 90.4 88.1 90.2 69.9 80.4 78.0 80.3 84.9
Change from 1990 levels for 2% 12% 9% 1% -14% -1% -4% -1% 5%
row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.3 Transport energy emissions

Domestic transport emissions, in Table 19, are projected to be 12% lower than 1990 levels

by 2020 and 15% lower by 2030. The underlying growth in road transport use, which was
interrupted by the economic recession from 2008, is projected to resume. However, measures
to improve vehicle efficiency, such as the EU tailpipe emissions targets for new cars and vans, or
to directly reduce emissions, such as mandating greater use of biofuels and providing incentives
to encourage the adoption of electric vehicles are expected to reduce annual emissions
between 2011 and 2030.

Historically, the fall in CH4 emissions were due to the spread of oxidation catalysts and
then 3-way catalysts in the vehicle fleet. Increasing N2O emissions are due to the increased
penetration of vehicles with three-way catalysts, which reduce NOx but increase N20O.

Emissions related to fuel combustion from aviation and shipping engaged in international
transport are included as a Memo item and in accordance with the UNFCCC'’s reporting
guidelines are not included in the UK’s historic or projected emissions. Emissions from aviation
fuel loaded in the UK and its overseas territories onto international flights had increased at an
average rate of around 4.9% per annum between 1990-2007, but fell in the recession and is
now projected to increase by 1.1% per annum through to 2030. This lower rate of growth is
partly explained by constraints on UK airport capacity, and on improvements in fuel efficiency
in the aircraft fleet. The Department for Transport also project a modest growth in use of bio-
kerosene.

The UK is working to establish an international method for allocating these emissions to national
inventories and is working through the International Civil Aviation Organisation to encourage
development, and with the EU, implementation of emissions trading at the international level.
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Table 19: Greenhouse gas emissions from transport by gas (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 120.2 120.4 125.4 129.6 119.8 11841 112.6 106.2 104.9 101.9
Methane 0.6 0.5 0.3 0.2 041 0.1 0.1 0.0 0.0 0.0
Nitrous oxide 1.3 1.8 15 1.2 0.9 1.0 1.2 1.4 15 15
Total GHG emissions 122.2 122.6 127.2 131.0 120.8 1191 113.9 107.7 106.4 103.4
Change from 1990 levels for 0% 4% 7% -1% -2% -7% -12% -13% -15%
row above

Memo: International Bunkers (aviation and shipping)

Carbon dioxide 24.2 28.2 36.9 427 40.1 42.4 42.6 46.3 48.3 50.1
Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitrous oxide 0.2 0.3 0.4 0.4 04 0.4 0.4 0.5 0.5 0.5
Total Bunker GHG 24.4 28.5 37.3 43.2 40.5 42.9 43.0 46.8 48.8 50.6
Emissions

Total aviation bunkers 15.6 20.3 30.4 35.2 31.7 33.0 33.0 36.8 38.8 40.6
Total shipping bunkers 8.8 8.2 6.9 7.9 8.8 9.9 10.0 10.0 10.0 10.0

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.4 Industrial process emissions

Emissions from industrial processes, which include process emissions from cement and
lime production, glass manufacture, steel production, and chemicals manufacture, in Table 20,
having fallen sharply by 81% in the period up to 2011. Emissions are then projected to stabilise,
only falling to 82% below 1990 levels by 2020 and 83% below by 2030.

Process emissions of CO2 have fallen in 2010 and 2011 due to the recession in the energy
intensive heavy industries that produce process emissions. Although industrial growth has now
resumed, emissions in the industrial process sector will continue to fall, as it is expected that
the industrial growth will be largely concentrated in other sectors, such as pharmaceuticals and
engineering.

Large reductions in emissions of N2O and HFCs were achieved through the introduction of
abatement equipment to control fugitive emissions from adipic acid, and more recently nitric
acid and subsequently by the cessation of adipic acid manufacture in the UK. Similarly, the
use of abatement technology and a shift to lower GWP refrigerants in the 1990’s led to a large
reduction in emissions of HFC-23 emissions from HCFC-22 manufacture.

Table 20: Greenhouse gas emissions from industrial processes by gas, (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 16.6 16.2 15.0 14.8 9.9 9.5 9.6 9.3 8.9 8.6
Methane 0.2 0.2 0.1 0.1 041 0.1 0.1 0.1 01 041
Nitrous oxide 24.7 14.9 5.6 3.0 14 0.2 0.1 0.1 01 0.1
Hydrofluorocarbons 1.4 14.0 2.6 0.4 041 041 0.1 041 0.1 0.1
PFCs 1.3 0.4 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Sulphur hexafluoride 0.4 0.4 1.1 0.3 0.1 0.1 041 0.1 0.1 041
Total GHG emissions 54.7 451 24.7 18.8 1.7 10.2 10.1 9.8 9.4 9.1
Change from 1990 levels for -18% -55% -66% -79% -81% -82% -82% -83% -83%
row above

Percentage changes and emission estimates may differ slightly due to rounding
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4.4.5 Business emissions

Projected emissions from business (industry and commercial services) are presented in
Table 21.

Emissions from CO2 (and related CH4 and N20O emissions) in this sector are attributable to
combustion, both to heat buildings and in manufacture. While economic activity in the sector
has continued to rise, emissions in this sector have fallen as the energy intensity of the sector
has fallen. This fall was accentuated in 2010 and 2011 because of the recession, which
contributed to a total reduction of 23% between 1990 and 2011. Emissions are then projected to
fall further to 39% below 1990 levels by 2020, and to 45% below by 2030.

Projected CO2 emission include the impact of policies that encourage energy efficiency

and/or reduce emissions, such as more stringent Building Regulations, minimum energy
efficiency standards for new products and economic measures such as the Carbon Reduction
Commitment, the non-domestic Green Deal and the Renewable Heat Incentive. These are
discussed in Chapter 3: Policies and Measures.

The rapid growth of HFC use since 1995 is expected to reverse, in the future as EU F-Gas
regulations require that HFC’s are phased out in favour of other gases (e.g. ammonia, COg,
hydrocarbons) or HFCs with lower GWPs.

Table 21: Greenhouse gas emissions from business by gas (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 112.8 106.7 107.0 97.1 78.5 75.6 69.3 62.5 60.0 59.2
Methane 0.3 0.3 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3
Nitrous oxide 1.6 1.5 1.3 1.3 1.0 0.9 11 12 1.3 1.3
Hydrofluorocarbons - 0.9 4.5 8.6 1.6 11.8 8.1 5.7 3.4 2.2
Perfluorocarbons 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sulphur hexafluoride 0.6 0.8 0.7 0.9 0.6 0.5 0.5 0.5 0.5 0.5
Total GHG emissions 115.4 110.3 114.0 108.3 92.0 89.2 79.3 70.3 65.6 63.7
Change from 1990 levels for -4% -1% -6% -20% -23% -31% -39% -43% -45%
row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.6 Public services emissions

Projected emissions from the public services sector are presented in Table 22. This covers
emissions from central and local government, defence, education, health and social work. It
includes the provision of these services by the private sector. Emissions in the public services
sector have been declining through the historical period falling to 46% below 1990 levels by
2011 despite continued growth in the sector due to the implementation of energy efficiency
measures and a switch from coal and oil to gas heating systems.

These projections assume that there is still scope to improve this increase in energy efficiency
and to continue to drive down emissions. Projections also include the effect of a planned
contraction in the sector (due to government cost cutting and efficiency policies) and policy
measures that encourage improved energy efficiency and emissions reductions, such as more
stringent Building Regulations, minimum energy efficiency standards for new products and
economic measures such as the Carbon Reduction Commitment and the Renewable Heat
Incentive.
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Consequently total GHG emissions are expected to fall to 40% below 1990 levels by 2020 and
to 49% below by 2030.

Table 22: Greenhouse gas emissions from public services by gas (UNFCCC coverage)

MtCO.e Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Carbon dioxide 13.0 12.7 1.5 1.0 8.4 71 9.1 7.8 6.9 6.7
Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitrous oxide 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total GHG emissions 1341 12.8 11.5 11.1 8.4 71 9.1 7.8 6.9 6.7
Change from 1990 levels for -3% -12% -16% -36% -46% -31% -40% -47% -49%
row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.7 Land use, land use change and forestry management emissions

The main trends in UK sources and sinks from the land use, land use change and forest
management (LULUCF) sector are presented in Table 23 and 24.

The UNFCCC basis for reporting of emissions includes all human-induced changes to land-
based carbon stocks i.e. all anthropogenic sources and sinks of GHGs.

The Kyoto Protocol basis for reporting of, and accounting of, emissions includes LULUCF
emissions and removals associated with mandatory activities under Article 3.3 of the Kyoto
Protocol — afforestation plus reforestation minus deforestation (ARD) — since 1990. In addition,
since the UK has chosen to account for forest management under Article 3.4 of the Kyoto
Protocol, the Kyoto basis also indicates removals up to the level of the cap agreed for the UK
as part of the Marrakech Accords,™®® since the actual uptake by forests is projected to exceed
the cap in most years. In accordance with Article 3.7 of the Kyoto Protocol, and subsequent
Conference of the Parties (COP) decisions, a small base year allowance of 0.33 MtCOze related
to deforestation emissions in 1990 is added to the UK base year as LULUCF was a net source
of emissions in the UK in 1990.

From 1990-2011, the amount of carbon stored in UK trees has been increasing, with the
accumulation rate reaching a net sink of 3.7 MtCOz/year in 2010. However, the UK’s experts
expect this balance to change in the projection period as forests mature (in mature forests
carbon uptake is reduced) and more are felled and by 2020 the accumulation rate will have
fallen to 0.4 MtCOz/year. The LULUCF sector is expected to be a net source of emissions of
2.2 MtCOg/year in 2030.

The Forest Land, Cropland and Grassland categories dominate the trend. Forest Land is a
shrinking net sink (due to a combination of forest management and decreasing age class
distribution — discussed in more detail in the UK’s National Inventory report).'*®

Greenhouse gas emissions from wetlands are a small component of the LULUCF sector and
no detailed assumptions have been made. The settlement category is projected to have slowly
increasing emissions from 2012 onwards, driven by steady rates of land use conversion to
settlement.

135 http://unfccce.int/cop7/documents/accords_draft.pdf

136 https://www.gov.uk/government/publications/uk-greenhouse-gas-inventory, NIR 2011, page 90-91, Chapter 2,
Section 2.3.5
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Table 23: Greenhouse gas emissions and removals from land use, land use change and forestry, on a Convention basis (UNFCCC

coverage)

(MtCO.e) Inventory Projection

Gas 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030

Carbon dioxide 3.2 24 -0.4 -3.4 -4.3 -3.9 -2.1 -1.0 0.5 1.8

Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Nitrous oxide 0.8 0.9 0.8 0.7 0.6 0.6 0.6 0.5 0.4 0.3

Total GHG emissions 4.0 3.3 0.4 -2.6 -3.7 -3.3 -1.5 -0.4 0.9 2.2

Table 24: Greenhouse gas emissions and removals from land use, land use change and forestry, on a Kyoto basis

(MtCO.e) Base 1990 1995 2000 2005 2010 2011 2015 2020 2025 2030
Year

Article 3.3 0.31 0.08 -0.84 -1.62 -2.42 -2.51 -2.36 -3.07 -3.89 -4.57

Article 3.41 -1.36 -1.36 -1.36 -1.36 -1.36 -1.36 NE NE NE NE

(capped at -0.37 MtC)

Article 3.7 0.37

Total GHG Emissions -1.05 -1.33 -2.20 -2.88 -3.78 -3.87 -3.72 -4.43 -5.25 -5.93

Note: Percentage changes and emission estimates may differ slightly due to rounding.

Note 1: The Article 3.4 allowed emissions are capped. The values presented above refer to the annual cap for the first commitment
period (2008-2012). Values between 2015 and 2030 will be estimated once a final approach to Article 3.4 has been agreed for each

respective commitment period.

4.4.8 Waste and waste management emissions

Annual emissions from waste management, in Table 25 have fallen by 63% compared to 1990
levels in 2011and are expected to fall to 71% below 1990 levels by 2020 and by 75% by 2030.
The historic fall can largely be attributed to a reduction in CHa emissions from landfill sites due
to increased collection of landfill gas for energy recovery and flaring for environmental control.

Future emissions are also expected to reduce through increased recycling and/or the direct

combustion of wastes to generate energy. This shift is being encouraged through an increasing

tax on landfill of decomposable waste.

Table 25: Greenhouse gas emissions from waste management by gas, MtCO.e (UNFCCC coverage)

MtCO.e Inventory

Gas 1990 1995 2000 2005 2010
Carbon dioxide 1.3 0.9 0.5 0.4 0.3
Methane 45.0 39.3 291 18.9 16.4
Nitrous oxide 1.2 1.2 1.3 1.2 1.3
Total GHG emissions 47.5 41.5 30.9 20.5 18.0
Change from 1990 levels for -13% -35% -57% -62%

row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.4.9 Agricultural emissions

Emissions projections from the agriculture sector, in Table 26 show reductions of 20% by 2011

2011
0.3
156.8
1.3
17.4
-63%

2015
0.3
13.8
1.4
15.5
-67%

Projection
2020 2025
0.3 0.3
11.9 10.6
1.5 1.5
13.7 12.5

-71% -74%

2030
0.4
9.7
1.6

11.7

-75%

which reflects declining livestock numbers and a reduction in the amount of synthetic fertiliser used.

Emissions are expected to fall further to 29% below 1990 levels by 2020 and to 30% below by

2030.
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The fall in CO2 emission is largely related to fewer emissions from mobile machinery.

A projected decrease in CH, emissions is driven by further decreases in livestock numbers, but
this is partly offset by an increase in N2O emissions from agricultural soils due to an expected
increase in the production of wheat and oilseed rape (Table 4.12).'*"

Table 26: Greenhouse gas emissions from agriculture by gas, MtCO.e (UNFCCC coverage)

MtCO.e Inventory ‘ Projection

Gas 1990 1995 2000 2005 2010 2011 ‘ 2015 2020 2025 2030
Carbon dioxide 5.2 5.3 4.8 4.6 441 4.2 3.3 2.3 2.0 1.9
Methane 22.6 21.8 20.6 19.2 18.1 18.0 17.8 16.4 16.4 16.4
Nitrous oxide 36.2 35.7 341 31.9 29.2 29.2 28.4 26.8 26.6 26.6
Total GHG emissions 64.0 62.8 59.4 55.7 51.4 51.4 49.5 45.5 44.9 44.9
Change from 1990 levels for -2% -7% -13% -20% -20% -23% -29% -30% -30%
row above

Note: Percentage changes and emission estimates may differ slightly due to rounding.

4.5 Projections by gas

The following tables summarise projections organised by gas. Projections are broken down by
source for CO2, CH4 and N,O, and by market sector for the F gases.

4.51 Carbon dioxide

Carbon dioxide emissions (Table 27) are declining slowly as energy efficiency, alternative fuels
and decline in heavy industry off-sets increasing population, transport demand and renewed
economic growth.

The largest change expected is the continued and accelerating decline in CO2 from energy
supply as the power station sector is decarbonised. In the 1990’s this was d