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Executive summary

Ten years ago, the UK Parliament passed the worlds first Climate
Change Act (‘the Act’), which set a legally-binding target to reduce
greenhouse gas emissions by at least 80% by 2050 relative to a 1990
baseline (‘the long-term target’).

But following the 2015 Paris Agreement on climate change, countries
around the world are moving to increase the ambition of their domestic
climate targets. Once again, the UK has a unique opportunity to lead
developed economies with new world-leading climate targets. At the
same time, it could help increase the ambition of other countries’
climate targets, supporting new UK low-carbon industries that can
export their products and services abroad. Indeed, this could be a key
component of the UK Government’s post-Brexit ‘Global Britain’

As Chapter One outlines, since the passing of the Act, the UK has
seen several domestic and international benefits: accelerated emission
reduction; decoupled economic growth; lower consumer bills; new
industries; and international leadership. The first three carbon budgets
(2008-2022) are all set to be comfortably achieved.

On current projections, however, the UK will miss the fourth and
fifth carbon budgets (2023-2032). Progress in reducing emissions has
been particularly strong in the power, waste, and industry sectors of the
economy. But there has been minimal decarbonisation of the transport,
agriculture, aviation, shipping, and buildings sectors.
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Focus of this research and the methodology
This report addresses the following research questions:

How successful has the Act been since it was passed in 2008?

2. Has the case for deeper decarbonisation strengthened since the
passing of the Act?

3. What do the public think about the impact of and policies on
climate change?

4. What policies should be introduced to strengthen the Act and
deepen decarbonisation in the decades ahead?

In order to answer these research questions, we employed a number
of methods, described in detail in Chapter Two. First, we conducted an
extensive literature review of the main UK and international evidence.
Second, we consulted with a number of leading academics, special
advisers, politicians, opinion formers, campaigners, and researchers.
Third, we commissioned a nationally representative poll of UK adults,
which included large, individually weighted subsets of under 40s and
Conservative voters. This was undertaken to explore public attitudes to
the impacts of climate change and climate change policies (see the Annex
for the full list of questions). The polling was conducted by Opinium.

These research methods enabled us to identify: whether the case
for deeper decarbonisation has strengthened in the past ten years, in
relation to changing climate science, developments in clean technology,
and progress in the international legal framework (Chapter Three);
and public attitudes to the impacts of climate change and support for
particular policies and targets on climate change (Chapter Four).

The case for deeper decarbonisation

There have been three main developments since the Act which
demonstrate deeper decarbonisation of the UK’ economy over
the next few decades is now both necessary and possible: scientific
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(changing climate science); technological (developments in clean

technology); and legal (progress in the international legal framework).

Scientific change
The climate science literature from the past ten years has reaffirmed

the imperative of urgent action to tackle climate change and suggests

deeper decarbonisation is required to halt and prevent some of its

most damaging impacts.

Scientific studies from the last decade examining the trends in

the main indicators of climate change show that climate change has

continued to worsen:

Atmospheric greenhouse gas concentrations. The concentration
of greenhouse gases was 445 parts per million CO2 equivalent
(ppm CO2eq) in 2016, compared to 438 ppm CO2eq in 2008.
Global average temperatures. 2015, 2016, and 2017 have been
the warmest years on record by a significant margin. Over the
past decade, global temperatures have exceeded 1°C above pre-
industrial levels.

Extreme weather events. Since 2008, there has been an increased
frequency and intensity of extreme weather events across the
world, notably droughts, intense precipitation, and forest fires.
Ocean temperature. Surface ocean waters are currently warming
by around 0.11°C each decade on average.

Ice cover. Overall sea ice extent has declined by between 3%
and 4% every decade since records began in 1979. There have
been particularly significant losses in the Antarctic and Greenland
ice masses.

Global mean sea level rise. Since 2008, global average sea levels
have risen by approximately 32 millimetres, which is linked to
particularly marked reductions in sea ice cover in both Antarctica
and Greenland.
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® Methane levels. Since 2006, after a period of stagnation, methane
emissions have continually increased, with growing contributions
of fossil fuel extraction and livestock agriculture.

New evidence has also emerged over the past decade around the
potential existence and risk of ‘positive feedback cycles, where climate
change triggers natural processes, which in turn accelerate climate change:

® Ice albedo feedback. The reduced surface reflection of sunlight —
because of lower ice cover - increases localised land temperature,
further exacerbating ice melt.

® Melting permafrost. Rising temperatures are causing rapid thawing
of permanently frozen ground, which contain significant amounts of
sequestered greenhouse gases. This releases additional greenhouse
gases into the atmosphere and further exacerbates warming.

® Ocean stratification. Rising temperatures cause changes in water
properties that inhibit the mixing and circulation of nutrients,
making the ocean less able to absorb carbon dioxide and leading to
higher concentrations in the atmosphere.

® Soil emissions. Rising land temperatures increase emissions from
soil because of the reduction of both wet and frozen areas, which
are able to sequester more greenhouse gases.

Many severe impacts of climate change are now being experienced
globally and will have an impact on the UK, for instance through higher
food prices or greater migratory flows. However, even in the UK, recent
climate science is demonstrating that different major impacts of climate
change are already materialising and are expected to worsen in the years
ahead. These include coastal flooding and damage, inland flooding,
heat-related health effects, drought conditions, invasive species and
diseases, and the decline in native species. Many of these impacts have
been experienced in the UK since the Act was passed ten years ago.
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Technological developments

Since the Act, there have been advances in clean technology which has
made deep decarbonisation of Britain’s economy cheaper and more
practical. Decarbonising some sectors of the economy is now much
cheaper than expected when the Act was passed because of substantial
cost reductions in clean technology. It is also now possible to make
more progress in difficult economic sectors such as agriculture and
buildings because of new developments in clean technology, including
technologies which are now operating or soon will be.

It is important to note, however, that there is not yet a clear
technological pathway to completely decarbonise every economic
sector and some technologies that do exist require further development
and improvement before they can be deployed at scale.

This report examines the developments in clean technology across
the different sectors of the economy, specifically:

® Power. The cost of renewable energy has fallen dramatically in
recent years, with solar prices dropping by more than two-thirds
since 2010, onshore wind now the cheapest form of new energy
generation in Britain, and the prices of offshore wind contracts more
than halving in two years. In addition, new ‘smart’ technologies,
such as demand-side response, that better match demand with
supply, could save consumers up to £8 billion annually on their
energy bills by 2030.

® Transport. Electric vehicles, currently still only 2% of new vehicle
sales in the UK, are already cheaper to own over their lifetime then
internal combustion engine vehicles, and are forecast to reach
parity on upfront cost by the mid-2020s.

® Buildings. There is still significant potential for cost-effective
energy efficiency improvements to reduce emissions in buildings.
In addition, there are three main technologies to decarbonise the
remaining supply of heating, all of which are viable solutions but
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involve trade-offs: using low-carbon hydrogen instead of natural
gas in an upgraded gas grid; installing heat pumps, which use
electricity to absorb heat from the ground, air, or water, and
circulate it via a refrigerant; and constructing low-carbon heat
networks, which distribute heat taken from a central (low-carbon)
source, such as recovered waste, biomass, or hydrogen.

® Industry. Carbon capture and storage (CCS), which remains the key
technology to decarbonise some industrial processes, has now been
demonstrated in several countries, such as Canada and Norway,
although it still requires government funding. Other technologies
include: stitching to alternative feed stocks (such as biofuels or
hydrogen); greater waste heat recovery (such as industrial clustering
around combined heat and power plants); and greater use of electrical
techniques, such as electric arc furnaces in steel manufacturing.

® Aviation. In the immediate term, some decarbonisation of
aviation could be achieved by further fuel efficiency improvements
and technology that more efficiently coordinates flights in the air.
Alternative fuels, such as electric and hybrid planes for short-haul
flights and sustainable plant-based bio jet fuels for longer-haul
flights, have potential but are still being developed.

® Shipping. Electric and hybrid ships are already being used in other
countries, with the advances in super capacitors enabling rapid
recharging. Sustainably-sourced biofuel and hydrogen are also
being developed as potential low-carbon fuels for ships.

® Agriculture. Emissions from agriculture can be mitigated by the
more widespread adoption of existing farming techniques that
improve soil quality and thereby enable it to store more carbon.
Examples of these techniques include planting cover crops, more
frequent crop rotation, and reduced fertiliser use.

Most of the deep decarbonisation pathways rely on extracting
greenhouse gases from the atmosphere - referred to as negative
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emissions — to offset remaining emissions. There are two types of
negative emissions: natural climate solutions and negative emission
technologies. Natural climate solutions, such as planting more trees,
restoring peatlands, and using more wood in construction, could be
straightforwardly deployed. Negative emission technologies, such as
bioenergy with CCS (BECCS), have much less potential and could
involve major trade-offs.

Given the pace of current technological advances, it is highly likely
that existing technologies will become both much cheaper and more
efficient, and that new technologies will emerge, enabling deeper
decarbonisation in the decades ahead.

Progress in the international legal framework

Over the past decade, there has been important progress in the
international legal framework to tackle climate change. Most
significantly, the UK has now ratified the Paris Agreement, which
was signed in 2015. The Agreement commits parties to “pursuing
efforts to limit the temperature increase to 1.5°C above pre-industrial
levels”. It also includes the commitment to reach ‘net zero’ greenhouse
gas emissions “in the second half of the century”, which is defined as
achieving “a balance between anthropogenic emissions by sources and
removals by sinks of greenhouse gases”

For the UK tobe compatible with the 1.5°C goal, the CCChas estimated
that it would need to reduce greenhouse gas emissions by 86%-96% by
2050 below 1990 levels. Later this year, the Intergovernmental Panel
on Climate Change (IPCC) will release a special report on the 1.5°C
goal which is expected to recommend that the global economy needs
to reach net zero emissions by 2050 in order to have a greater-than-50%
chance of meeting the global warming goal.

Ultimately, the report finds that the scientific, technological, and
legal case for adopting a new, legal net zero emissions target in the UK
is strong.

10
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Public attitudes towards the impacts of and policies
on climate change
Our polling analysis showed strong and growing public concern about

the impacts of climate change and support for different policies to

tackle climate change and ambitious international leadership from the

UK. There is clear public support for deeper decarbonisation in the

decades ahead, including through the adoption of a new, legal net zero

emissions target.

Impacts of climate change

When ranking different long-term environment priorities for the
Government to focus on, UK adults put climate change second to
plastic waste and level with air quality, with 34% putting stopping
climate change among their top three environmental priorities.

A small majority of UK adults (51%) are more concerned about
climate change than they were ten years ago when the Act was
passed. Among under 40s, a slightly larger majority (57%) are
more concerned.

Nearly two-thirds of UK adults (64%) agree that weather around
the world is becoming more extreme because of climate change
caused by humans. A higher proportion (72%) of under 40s agree.
A slightly smaller majority of Conservative voters (54%) also agree.

Policies on climate change

Six policies to tackle climate change are supported by around two-
thirds of UK adults or more: offering incentives to homeowners to
insulate their properties (76% support this); increasing the use of
renewable power like solar and wind farms (75%); regulating heavy
industry so it has to reduce its emissions (74%); paying farmers to
plant more trees (68%); making it easier for drivers to switch from
petrol or diesel to electric cars (66%); and converting more homes
to use low-carbon heat like heat pumps and hydrogen (65%).

11
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® Sixty-three percent of UK adults agree that the UK should be
a global leader in tackling climate change (66% of under 40s
agree and 56% of Conservative voters); and 61% agree that, by
cutting its emissions, the UK will benefit economically by creating
new low-carbon industries (65% of under 40s agree and 56% of
Conservative voters).

® A large majority of UK adults (90%) believe the UK should cut its
emissions at least as quickly as other countries.

® Sixty-four percent of UK adults agree the UK should aim to cut its
carbon emissions to zero in the next few decades, so it doesn't add
any more greenhouse gases to the atmosphere (64% of under 40s
agree and 58% of Conservative voters).

New policies

In Chapter Five, we make seven recommendations to achieve deeper
decarbonisation in the decades ahead through updates to the Act,
including a new, legal net zero emissions target, and policies to reduce
emissions in the most challenging sectors of the economy.

When formulating policies, we applied two key tests that had to be
met. Firstly, policies and targets must be technically achievable, so that
businesses and the public have confidence in them. Secondly, policies
must be beneficial for the UK economy, by balancing the additional
short-term costs of new investment and the economic opportunities
from establishing new global industries.

Recommendation one: enshrine in law a net zero greenhouse gas
emission target in line with the Paris Agreement.

The Government should amend the Act’s long-term target so that it
includes a target date for the UK to reach net zero greenhouse gases.
The Government should ask the CCC to advise on the appropriate date
for achieving net zero emissions, such that the UK makes an equitable
contribution to meeting the Paris Agreement goal of limiting global
average temperature rise to 1.5°C above pre-industrial levels.

12
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The Energy Minister, the Rt Hon Claire Perry MP, has already
announced that the Government will ask the CCC to review the Act’s
long-term target in light of the Paris Agreement and has hinted at a
2050 net zero emissions target. Other countries such as Norway and
Sweden have already formally adopted net zero emission targets for
2050 or earlier. Setting a similarly ambitious target date is essential if
the UK is going to maintain its historic global leadership on tackling
climate change. It would also demonstrate this country is serious about
being ‘Global Britain’ after Brexit.

Recommendation two: allow some limited flexibility to meet the
new net zero emissions target using carbon permits.

The Government should be allowed to meet a limited proportion
of the net zero emissions target through purchasing domestic and
international carbon permits, in order to compensate for the remaining
emissions produced in the UK. The limit on the number of permits
allowed to meet the target should be based on the CCC’s advice of
what proportion of UK emissions cannot be feasibly eliminated. Given
the rapid pace of technological innovation, this carbon permit limit
should be reviewed regularly.

Sweden’s net zero emissions target allows for up to 15% of emissions
to be offset through carbon permits. Since the most recent CCC
modelling found that only 92% of the UK’s greenhouse gas emissions
could be feasibly eliminated with the existing technologies, allowing
carbon permits is essential to ensure the target has credibility with
public and business.

Recommendation three: include international aviation and
shipping formally in carbon budgets.

The Government should formally count the emissions from
international aviation and shipping in future carbon budgets under the
updated Act. Currently, their emissions are only informally taken into
account when the CCC advises on the setting of carbon budgets. By

13
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including these sectors formally in carbon budgets, the Government
will have a legal obligation to set out policies to reduce or allow for
their emissions, which it currently does not have.

The Government should pursue a dual approach for decarbonising
international aviation and shipping. First, it should push for increased
ambition on emission reduction in the relevant international
agreements. Second, the Government should set out a domestic strategy
for decarbonising these sectors. Above all, the Government should
increase public research and development spending on new hybrid and
electric planes, as well as sustainable bio jet fuels. The UK has world-
leading aerospace and shipping industries, meaning it is well-placed to
develop and commercialise these new clean technologies.

Recommendation four: fund farmers, land owners, and land
managers to store carbon on their land.

The Government should significantly increase the amount of funding
available to farmers, land owners, and land managers to store carbon
on their land through measures such as tree planting or peatland
restoration, or to cut their soil emissions through measures such as
reduced fertiliser and pesticide use or no-till practices.

The additional funding should be delivered through a new market-
based commissioning scheme for rural payments that should be
established after Brexit when the UK leaves the EUs Common
Agricultural Policy (CAP). Under the scheme, farmers,land owners, and
land managers would bid through an online reverse auction to receive
contracts to deliver particular measures that improve the environment.
Additional private funding for this scheme could come from mandating
UK businesses, such as energy-intensive manufacturers or airlines, to
purchase domestic carbon permits to offset their domestic emissions.

Recommendation five: change the carbon accounting rules to

take account of all the lifecycle emissions of bioenergy.
The Government should ensure that all the lifecycle greenhouse

14
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gas emissions from bioenergy are properly accounted for under
carbon budgets. This should include emissions released during the
transportation and combustion of bioenergy, emissions from land use
change where carbon stores, such as forests, are harmed, and emissions
from indirect land use change where bioenergy use creates more
demand for arable land that in turns drives deforestation.

Some sources of bioenergy, such as woody biomass in the power
sector, are being used in the UK that do not deliver genuine greenhouse
gas emission savings relative to fossil fuels. Most of the emission
reduction pathways for meeting the Paris Agreement goals include
high levels of bioenergy. More stringent carbon accounting rules are
vital in order to prevent an expansion in the use of bioenergy that
does not genuinely assist with eliminating greenhouse gas emissions.
These changes to carbon accounting rules should in also inform
what technologies the Government chooses to support financially
through policy.

Recommendation six: provide public funding for a carbon capture
and storage (CCS) demonstration project in an industrial cluster.

There is very strong evidence, particularly from the CCC and the
IPCC, that achieving the current long-term target in the most cost-
effective way will require CCS. In certain heavy industries, CCS is
the only available option for deep decarbonisation. The Government
should fund the deployment of a CCS ‘demonstration project’ in
an industrial cluster in the UK, such as Teesside, where there are
economies of scale from the sharing of infrastructure to transport the
captured carbon dioxide and to store it. This is a necessary first step in
developing a UK CCS industry which will be a vital part of delivering
deeper decarbonisation in the decades ahead. Given UK expertise in
offshore oil and gas exploration and its abundance of natural storage
capacity under the North Sea, there could be significant economic
opportunities from UK CCS deployment.

15
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Recommendation seven: establish and lead an international net
zero alliance.

The Government should leverage its net zero commitment
internationally by establishing a new global alliance to push other
countries to enshrine in a law a net zero emissions target. Other
countries, such as Norway and Sweden, have already adopted legal net
zero emissions targets and others, such as France, have signalled their
intention to do so in the future. They could be potential partners on this
campaign. The UK should now use its two-year term as Commonwealth
chair to encourage other Commonwealth nations to join the net zero
alliance and should support the European Parliament’s proposal for an
EU-wide net zero emissions target in the European Council. Similar to
the UK and Canada’s Powering Past Coal Alliance to encourage other
countries to stop burning coal, we propose that this new net zero alliance
should also be distinct, but complementary, to the Paris Agreement.

Conclusion

The scientific evidence is clear that reaching net zero, and thereby
ending the UK’s contribution to climate change, is an essential step if
the world is to avoid dangerous levels of warming and other impacts.
Clean technology is already enabling cost-effective decarbonisation of
many economic sectors and delivering concurrent industrial benefits
to the UK. An ambitious international framework ensures that the
UK is acting together with other countries. These trends from the past
decade are only likely to continue.

The vision of a net zero economy is one that is strongly supported
by the UK public, including by younger and Conservative voters. UK
businesses are well-positioned to be at the forefront of providing new
zero-carbon products and services to a huge global marketplace. On
the tenth anniversary of its world-leading Climate Change Act, now
is the time for the UK to adopt a new, legal net zero emissions target.

16



Chapter 1: Introduction

In 2008, the UK Parliament passed the world’s first Climate Change
Act (‘the Act’). Through this legislation, the UK set a legally-binding
target to reduce greenhouse gas emissions by at least 80% by 2050
relative to a 1990 baseline (‘the long-term target’), and put in place an
institutional infrastructure to deliver it. The institutional infrastructure
of the Act comprises several key elements:

® Five-yearly carbon budgets. A carbon budget sets the total volume
of greenhouse gases that can be emitted in a five-year period. Each
carbon budget is reviewed by Parliament and put into law at least
12 years in advance. The government has a duty to prepare and
report on policies designed to achieve each budget.

® Five-yearly climate change risk assessments. A climate change
risk assessment examines the current and future risks and
opportunities for the UK from climate change. The government
has to publish this assessment every five years, alongside a strategy
for adapting to climate change.

® The Committee on Climate Change (CCC). The independent
CCC was set up to advise the government and report to Parliament
on both emission reduction and adaptation progress. It also
advises the government on the appropriate level for each carbon
budget, based on its assessment of the most cost-effective emission

17
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reduction pathway to the long-term target, and on the risks of
climate change.

Box 1.1. The Act’s long-term target

During the passage of the Act, the initial government proposal was
to set a target to reduce the UK’s greenhouse gas emissions by 60% by
2050 relative to 1990 baseline. The move to increase the target from
60% to 80% came primarily from the then ‘shadow’ Committee on
Climate Change, which was set up prior to its formal establishment
under the Act, and was reinforced by the international scientific
consensus, civil society pressure, and party-political competition.!
The shadow CCC’s recommendation was accepted by then Energy
and Climate Change Secretary, the Rt Hon Ed Miliband MP, with
cross-party support.”

The 80% target was adopted so that the UK would contribute
an equitable share to global efforts to keeping the increase in
global mean temperatures to within 2°C above pre-industrial
levels (with a 50% chance of success).’ Strictly, the target provides
for a reduction of “at least 80%”, offering room to go further. The
Secretary of State is empowered to amend the target in the future
upon seeking advice from the CCC, should the scientific evidence
and international legal framework support it.

1. Sam Fankhauser, Alina Averchenkova, and Jared Finnegan, “Ten years of the UK Climate Change
Act’’ http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2018/03/10- Years-of-the-UK-
Climate-Change-Act_Fankhauser-et-al.pdf (2018), 9, 18-19.

2. Deborah Summers and Damian Carrington, “Government pledges to cut carbon emissions by
80% by 2050, The Guardian, 16 October, 2008.

3. Lord Turner, “Interim advice by the Committee on Climate Change”, https://www.theccc.org.uk/
wp-content/uploads/2013/03/Interim-report-letter-to-DECC-SofS-071008.pdf (2008).
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The Act was passed in 2008 with an extraordinarily high level
of political consensus. Only five MPs voted against it.* The Conservative
Party, in opposition, played a major role in its passage, as the
Rt Hon David Cameron was the first major party leader to publicly
call for the Act, instigating significant party-political competition on
climate change.’

This cross-party consensus has been largely maintained. There were
no objections in the House of Commons to the fifth carbon budget,
covering the period 2028-2032, when the order came before Parliament
in 2016.° Similarly, in the 2015 general election, all three of the main
party leaders pledged to work to meet the carbon budgets under the
Act and to phase out unabated coal-fired power stations.”

Since the Act came into force, many climate policies have been
maintained across governments and action to tackle climate change
has largely been mainstreamed into policymaking across relevant
departments. But while the Act ensures constancy of ambition on
the overall goal, it is neutral about the technologies and policies that
are deployed to achieve it. A key principle is that it allows successive
governments to implement their own policies to meet the carbon
budgets. Even when some policies are added or removed that on
their own weaken emission reduction efforts, governments have to
replace these policies with new ones that will ensure the carbon budgets
are met.

4. Sam Fankhauser et al., “Ten years of the UK Climate Change Act’, 18, 22-23; UK Parliament,
“Climate Change Bill — third reading (and other amendments) division no. 298", https://
publications.parliament.uk/pa/cm200708/cmhansrd/cm081028/debtext/81028-0021.
htm#08102914000611 (2008), 1.

5. Neil Carter and David Ockwell, “New Labour, new environment? An analysis of the Labour
Government's policy on climate change and biodiversity loss” (York: Friends of the Earth, 2007),
152-4; Jill Rutter, Edward Marshall, and Sam Sims, “The ‘S’ Factors - lessons from the Institute for
Government’s policy success reunions’, https://www.instituteforgovernment.org.uk/sites/default/
files/climate_change_act.pdf (2012), 115.

6. Sara Priestly, “UK fifth carbon budget”, http://researchbriefings.files.parliament.uk/documents/
CBP-7555/CBP-7555.pdf (2018), 7; Madeleine Cuff, “Parliament formally approves fifth carbon
budget”, Business Green, 20 July, 2016.

7. Green Alliance, “Leaders Joint Climate Change Agreement’, http://www.green-alliance.org.uk/
resources/Leaders_Joint_Climate_Change_Agreement.pdf (2015), 1.
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The benefits of the Act
Since passing the Act, the UK has also seen several domestic and international
benefits: a significant fall in greenhouse gas emissions; decoupled economic
growth; lower consumer bills; new industrial successes; and internationally,
the Act has served as an exemplar for policymaking, enhancing the UK’s
reputation as a world leader in climate change policy and encouraging
other countries to reduce their own emissions.

The main benefits of the Act are as follows:

® Accelerated emission reduction. Following the introduction of
the Act, total UK emissions fell by 27%.% By contrast, emissions
over the ten years prior to the Act fell by only 13%.°

® Decoupled economic growth. Historically, rising economic
growth entailed rising emissions, while a fall in emissions would
only be observed during recessions. But since signing the UN
climate convention in 1992, the UK has seen economic growth and
emissions starting to become decoupled. In that time, the UK has
had the highest economic growth per capita and highest emissions
reduction within the G7 countries.” Since the signing of the Act
in 2008, gross domestic product (GDP) per capita has risen even
as emissions fell, although the extent of growth at around 5% was
curtailed by the financial crisis."

® Lower consumer bills. Since 2008, household energy bills have
fallen, with renewables” levies more than mitigated by reduced
energy use as a result of higher energy efficiency. Household bills
in 2016 were about £115 lower in real terms than when the Act was

8. Department for Business, Energy and Industrial Strategy, “Final UK greenhouse gas emissions
national statistics: 1990-2016, https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-
emissions-national-statistics-1990-2016 (2018).

9. Ibid.

10. Energy and Climate Intelligence Unit, “Conscious decoupling: on eve of Brexit, UK leads G7
in both growth and carbon cuts”, http://eciu.net/assets/Reports/ECIU_Conscious_Decoupling.pdf
(2017), 4, 7.

11. Office for National Statistics, “Gross domestic product (average) per head, CVM market Prices:
SA’; https://www.ons.gov.uk/economy/grossdomesticproductgdp/timeseries/ihxw/pn2 (2018), 1.
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passed in 2008."2 More fuel-efficient car engines, developed in line
with EU-derived emissions regulations, mean a new car bought
in 2015 will save car owners approximately £200 on their annual
fuel bill, relative to a new car bought in 2000." In addition, the
small but growing number of electric and hybrid vehicles already
have lower lifetime costs than internal combustion engine vehicles
because of cheaper fuel and maintenance costs."

® New industries. In striving to meet carbon budgets, several areas
of new UK industrial growth have emerged. In offshore wind,
the UK has 40% of the total global installed capacity, more than
any other country, while one in five battery powered electric cars
driven in Europe was built in the UK."* The Office for National
Statistics (ONS) estimates that the UK’s low-carbon economy
grew by 5% in 2015-16, and is currently worth approximately
£42.6 billion.'s This was more than double the national average
economic growth of 2.2% for the same period.”” Currently,
low-carbon businesses and their supply chains provide
approximately 430,000 jobs across a full range of skill levels,
many of them high-value."®

12. Committee on Climate Change, “Energy prices and bills: impacts of meeting carbon budgets”,
https://www.theccc.org.uk/wp-content/uploads/2017/03/Energy-Prices-and-Bills-Committee-on-
Climate-Change-March-2017.pdf (2017).

13. HM Government, “The Clean Growth Strategy: leading the way to a low carbon future’, https://
assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/
clean-growth-strategy-correction-april-2018.pdf (2017), 6.

14. Kate Palmer et al., “Total cost of ownership and market share for hybrid and electric vehicles in
the UK, US and Japan’, Applied Energy, Vol. 209 (2018), 108-119.

15. HM Government, “The Clean Growth Strategy: leading the way to a low carbon future’, 6-7.

16. Office for National Statistics, “UK environmental accounts: low carbon and renewable energy
economy survey, final estimates: 20167, https://cy.ons.gov.uk/economy/environmentalaccounts/
bulletins/finalestimates/2016 (2018).

17. James Murray, “Official: UK low carbon sectors growing at almost treble the rate of the wider
economy’, https://www.businessgreen.com/bg/news/3025699/official-uk-low-carbon-economy-
growing-at-almost-treble-the-rate-of-the-wider-economy (2018); Office of National Statistics,
“Statistical bulletin: gross domestic product preliminary estimate, quarter 4 (Oct to Dec) 2015
http://webarchive.nationalarchives.gov.uk/20160129181002/http://www.ons.gov.uk/ons/rel/gva/
gross-domestic-product--preliminary-estimate/q4-2015/stb-gdp-q4-2015.html#tab-Main-points
(2016).

18. HM Government, “The Clean Growth Strategy: leading the way to a low carbon future”, 7.
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® International leadership. The Act has been central to UK foreign
policy on promoting international action to tackle climate change,
including its successful efforts to secure an ambitious deal at the UN
climate change conference in 2015 in Paris."” The Act, which has
underpinned the UK’s reputation for climate leadership, featured
heavily in the foreign policies of both the Rt Hon David Miliband
and the Rt Hon Lord Hague during their tenures as Foreign
Secretary.”® Other countries have followed the UK’s lead in passing
similar legislation. Those whose climate law-making has drawn
heavily upon the UK’s Act include Mexico, Finland, and Sweden.”

Progress towards the Act’s long-term target

To date, the UK has had a good record on meeting its carbon budgets.
It has outperformed targeted emission reductions of the first carbon
budget (which runs from 2008 to 2012) by 1%, and it is set to surpass the
second and third budget targets — which together cover the period 2013 to
2022 - by almost 5% and 4% respectively, although this is in large part due
to lower than expected economic growth because of the financial crisis.??
However, government and CCC projections suggest the fourth and fifth
carbon budgets (covering 2023 to 2032) will be missed by between 1% and
6.7%, without the use of 'flexibilities' that are legally permitted within the
framework of the Act (see Box 1.2 for more details).?

19. Fankhauser et al., “Ten years of the UK Climate Change Act’, 27.

20. Ibid.

21. James Murray, “Finland becomes latest country to pass national Climate Change Act”, Business
Green, 6 June, 2014, 1; Samuela Bassi and Chris Duffy, “UK climate change policy: how does it affect
competitiveness?” http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2016/05/Bassi-and-
Duffy-policy-brief-May-2016.pdf (2017), 9;

22. Department for Business, Energy and Industrial Strategy, “Energy and emissions projections
20167 https://www.gov.uk/government/publications/updated-energy-and-emissions-
projections-2016 (2017); Office for Budget Responsibility, “Economic and fiscal outlook’, http://
cdn.obr.uk/March2017EFO-231.pdf (2017); Office for Budget Responsibility, “Fiscal sustainability
report’, http://budgetresponsibility.org.uk/fsr/fiscal-sustainability-report-january-2017/, (2017).

23. Committee on Climate Change, “An independent assessment of the UK’s clean growth strategy”,
11-12, 14; Sara Priestly, “UK fifth carbon budget”, 3; Department for Business, Energy and Industrial
Strategy, “Committee on Climate Change response to clean growth strategy: letter from Claire Perry
MP to Lord Deben’, https://www.gov.uk/government/publications/committee-on-climate-change-
response-to-clean-growth-strategy-letter-from-claire-perry-mp-to-lord-deben (2018).
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Box 1.2. Flexibilities within the Act

The Act included certain flexibilities’ for meeting carbon budgets, in
order to account for unexpected conditions that may cause budgets
to be missed despite rigorous policy provision. These were intended
as an emergency buffer or safety net, rather than compensation for
underperformance.

The main flexibility mechanisms included within the Act are:

® When the UK has outperformed previous carbon budgets,
the government can decide to bank the surplus and to carry
it forward, so that it is effectively added to the later budget,
allowing more emissions over that period.

® The UK can borrow from future carbon budgets to give the
freedom to emit more in earlier budgets.

® The UK can use international carbon permits to meet carbon
budgets, which are accounted on a ‘net’ basis whereby ‘gross’
emissions in the UK can be offset by funding emissions
reductions elsewhere in the world. International carbon permits
derive from projects or schemes elsewhere in the world to
reduce greenhouse gas emissions that are funded by the UK.

Although the Government has stated its desire to meet the
carbon budgets without the use of flexibilities, the CCC has warned
that their use would cause the UK to deviate from the optimal-
cost pathway to the long-term target, thus increasing the cost of
decarbonisation and undermining progress towards the Paris
Agreement goals.**

24. Committee on Climate Change, “An independent assessment of the UK’s clean growth strategy
from ambition to action”, 11-12.
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Recent research by the London School of Economics Grantham
Research Institute has found that the Act has been key to the
implementation of many significant emissions reduction policies.”

Most of the emissions reduction to date has been in the power sector,
with sustained and significant progress from waste and industry.
Transport is now the largest emitting sector of the economy, whose
emissions have risen for three consecutive years.”® Progress in reducing
emissions from buildings has also stalled with the scaling back of
energy efficiency policies and the dominance of gas boilers in domestic
heating.”” Policymakers have largely ignored emissions from agriculture
and aviation until now, but these sectors will need to make more of a
contribution to meeting forthcoming carbon budgets.

The specific emission reduction progress in each of the sectors
of the economy and some of the key policies that have driven them are
as follows:

Power

Greenhouse gas emissions from the power sector (which covers
all electricity generation plants, such as coal- and gas-fired power
stations) have fallen by 66% since 1990 and by 55% since 2008.%
Emission reductions from this sector have made up around 53% of
the total decline since 2008.% Seventy-five percent of the emission
reductions since 2012 have resulted from the reduced use of coal.”” The

25. Fankhauser et al., “Ten years of the UK Climate Change Act’, 26.

26. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap 2017 report to
parliament’, https://www.theccc.org.uk/wp-content/uploads/2017/06/2017- Report-to-Parliament-
Meeting-Carbon-Budgets-Closing-the-policy-gap.pdf (2017), 10.

27. For further information, see: Sam Hall and Ben Caldecott, “Better homes: incentivising

more home energy improvements”, https://brightblue.org.uk/wp-content/uploads/2017/11/
Agreenermorepleasantland.pdf (2016).

28. Department for Business, Energy and Industrial Strategy, “2016 UK greenhouse gas emissions

- final figures 2016, https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-
national-statistics-1990-2016 (2018); Committee on Climate Change, “Meeting carbon budgets:
closing the policy gap’, 26, 43-44.

29. Department for Business, Energy and Industrial Strategy, “2016 UK greenhouse gas emissions —
final figures 2016”.

30. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 9.
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key policies that have caused this have been the phase-out of coal-fired
power stations by the mid-2020s (a Bright Blue recommendation),
the Carbon Price Floor (introduced in 2013 to tax carbon emissions
from power stations), subsidy schemes for renewables such as the
Renewables Obligation, Feed-in Tariffs, and Contracts for Difference,
and energy efficiency standards for products.’

Waste

Greenhouse gas emissions from waste are estimated to have fallen
by 80% since 1990, and approximately 36% since 2008.** The waste
sector has contributed 11% of the UK's total greenhouse gas emissions
reductions since 2008.>* Successive reductions have been primarily
attributed to the Landfill Tax, which was introduced in 1996 as the
UK’s first explicit environmental tax and which taxes organisations
that dispose of waste in landfill.**

Industry

Greenhouse gas emissions from industry (which includes manufacturing,
construction, and the chemicals sectors among others) have fallen by
approximately 52% since 1990, with just under half of this reduction
taking place since 2008.” Industry has contributed around 28% of the
UK’s total emission reductions since 2008.% This has occurred partly as
a result of a few significant industrial plant closures, such as the Redcar

31. Ben Caldecott, “Green and responsible conservatism: embedding sustainability and long-
termism within the UK economy”, http://green.brightblue.org.uk/s/greenandresponsible.pdf (2015),
39-42.

32. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 158.

33. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap’, 26;
Department for Business, Energy and Industrial Strategy, “2016 UK greenhouse gas emissions: final
figures 2016,

34. Antony Seely, “Landfill Tax: introduction and early history”, http://researchbriefings.files.
parliament.uk/documents/SN00237/SN00237.pdf (2009); Department for Business, Energy and
Industrial Strategy, “Final UK greenhouse gas emissions national statistics: 1990-2016".

35. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap’, 93-94.

36. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap’, 26;
Department for Business, Energy and Industrial Strategy, “2016 UK greenhouse gas emissions —
Final Figures 2016,
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steelworks, but also through greater efficiency savings, with emissions
falling by 9% in 2016 and industrial output growing by around 1%.”
Some of the key policies in driving this reduction have been the Carbon
Reduction Commitment, under which businesses that are heavy energy
users have to purchase permits to cover their emissions, and the Climate
Change Levy, which taxes businesses for their energy consumption in
order to encourage energy efficiency.

Transport

Emissions from transport in fact have been increasing since 2013
and are currently only 2% below 1990 levels.”® The transport sector
was responsible for the highest share (26%) of UK greenhouse gas
emissions in 2016.* Although some progress has been made with
policies such as higher vehicle fuel efficiency standards and the Plug-in
Car Grant to subsidise the purchase of electric vehicles, rising demand
for travel and the continued dominance of internal combustion engine
vehicles have kept transport emissions high.*

Agriculture

Agricultural emissions have declined by around 15% since 1990,
although emissions only declined 1% between 2008 and 2016, increasing
slightly from 2015 to 2016.* Agriculture’s share of total UK emissions
has therefore risen to around 10%, partly due to slow reduction progress
relative to other sectors.” The main policy to reduce agricultural
emissions has been the environmental component of the EU’s Common
Agricultural Policy, the Countryside Stewardship scheme, which pays

37. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 93.

38. Ibid., 107, 110.

39. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 116;

HM Government, “The Clean Growth Strategy: leading the way to a low carbon future’, 24, 46, 49.
40. Louise Butcher, Suzanna Hinson and David Hirst, “House of Commons briefing paper: electric
vehicles and infrastructure”, http://researchbriefings.files.parliament.uk/documents/ CBP-7480/CBP-
7480.pdf (2018), 6-7.

41. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 136.

42, Tbid.
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farmers to mitigate climate change, for instance, by planting trees.*

Buildings

Greenhouse gas emissions from buildings (both residential and
commercial) have only fallen by around 7% since 1990, with 2008
emissions roughly equal to 1990.* Emissions rose for the second year
running in 2016 by around 2%.* This is largely the result of stalled
progress on installing energy efliciency measures and the sluggish
uptake of low-carbon heating solutions.* The main policies in reducing
emissions in the buildings sector have been the Energy Company
Obligation (and its predecessor schemes), which mandates suppliers to
fund energy efficiency measures in their poorer customers’ properties,
and regulation mandating more energy efficient condensing boilers.

Aviation

UK emissions from aviation have more than doubled since 1990."
They have remained fairly constant since 2008, rising slightly by 1%
from 2014 to 2015. Aviation’s lack of progress means it represents an
increasing percentage of UK total emissions, from 5% in 2008 to 7%
in 2015, with forecasts indicating this trend is set to continue.* The
main policy is the UN International Civil Aviation Organisation’s
Carbon Offsetting and Reduction Scheme for International Aviation
(CORSIA), under which airlines have to fund emission reduction
projects to offset any growth in their emissions.*

43. Committee on Climate Change, “Progress in preparing for climate change 2017 report to
Parliament”, 73.

44. Tbid,, 26, 73.

45. Ibid., 72- 73.

46. Ibid., 72- 73.

47. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 114.

48. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap”, 114;
Department For Transport, “UK aviation forecasts 20177, https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/674749/uk-aviation-forecasts-2017.pdf
(2017), 11-12.

49. European Commission, “Reducing emissions from aviation”, https://ec.europa.eu/clima/policies/
transport/aviation_en (2018).
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Shipping

Total domestic and UK international shipping emissions have
decreased by 9% relative to 1990 and are now 29% below 2008 levels.*
Although some of shipping is covered by EU fuel efficiency standards,
the main decarbonisation mechanism is the recently agreed UN
International Maritime Organisation target to reduce greenhouse gas
emissions by at least 50% by 2050, compared to 2008 levels.”*

Focus of this research

Ten years since the passage of the Act, there are growing international
pressures for countries to adopt stronger climate targets following the
ratification of the 2015 Paris Agreement on climate change. It is now
time to consider if and how the UK’s Act, the first piece of legislation
in the world that set legally-binding targets to reduce emissions, can be
strengthened to deepen the decarbonisation of the UK’s economy in
the decades ahead.

In this report, we explore whether there is indeed a case for
deeper decarbonisation, based on scientific change, technological
developments, and progress in the international legal framework.

Our policy recommendations will be primarily focused on the
suitability of the long-term target contained within the Act: specifically,
to reduce greenhouse gas emissions by at least 80% by 2050. Although
targets do not on their own reduce emissions without accompanying
government policy and private-sector investment, they do set the
overall ambition, ensure governments can be held to account, and give
businesses confidence to plan and invest for the long term. They are
therefore an essential policy mechanism for tackling climate change
cost-effectively.

Our policy recommendations will also cover the underlying
institutional infrastructure of the Act, including how emissions are

50. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap’, 114-5.
51. Ibid.
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measured (‘carbon accounting’), that is necessary to deliver the long-
term target, and policies for decarbonising different economic sectors.

This report will seek to answer the following research questions:

1. How successful has the Act been since it was passed in 2008?

2. Has the case for deeper decarbonisation strengthened since the
passing of the Act?

3. What do the public think about the impact of and policies on
climate change?

4. What policies should be introduced to strengthen the Act and
deepen decarbonisation in the decades ahead?

The report is structured as follows:
® Chapter Two describes the methodologies employed, including

an extensive literature review, expert stakeholder consultation, and
public polling.

Chapter Three outlines how the case for deeper decarbonisation in
the decades ahead has strengthened as a result of changing climate
science, developments in clean technology, and progress in the
international legal framework.

® Chapter Four analyses in detail public attitudes to the impact
of climate change and public support for particular policies and
targets on climate change.

Chapter Five recommends policies for strengthening the Act and
achieving deeper decarbonisation in the decades ahead?
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Chapter 2: Methodology

As detailed in Chapter One, this report aims to address four research
questions. First, it analyses how successful the Act has been since it
was passed in 2008. Second, it examines whether the case for deeper
decarbonisation has strengthened over the last ten years, in terms of
the science of climate change, clean technology, and the international
legal framework. Third, it examines the public’s attitudes to the impact
of climate change and different approaches to tackling climate change.
Fourth, it proposes ways to strengthen the Act and achieve deeper
decarbonisation in the decades ahead.

This chapter explains in detail the methods employed to answer the
research questions.

Research techniques
We employed three research methods for this report:

® Literature review. An extensive literature review was conducted of
existing UK and international evidence. This included:
— Literature relating to the Act
— Relevant academic work
— Think tank, civil society, and industry reports
— Government research and policy papers
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® Expert stakeholder consultation. Bright Blue consulted with a
number of leading academics, special advisers, politicians, opinion
formers, campaigners, and researchers.

® Public polling. A nationally representative poll of UK adults,
which included large, individually weighted subsets of under
40s and Conservative voters, was undertaken to explore public
attitudes to the impact of climate change and climate change
policies (see the Annex for the full list of questions). The polling
was conducted by Opinium.

Polling

Polling was undertaken by Opinium through online interviews and
conducted between 28th February and 5th March, 2018. It consisted of
one large nationally representative sample of 4,007 UK adults.

From this overall sample, we also produced two subsets, each
individually weighted. The first was a sample of 1,422 British adults who
were Conservative voters in the 2017 General Election. The second was
a sample of 1,508 UK adults aged under 40. Each data set (the overall
sample and the two subsets) was individually weighted in terms of age,
gender, and region to reflect a nationally representative audience.

These data sets enabled us to achieve two goals. First, we were able
to quantify public attitudes towards the impact of climate change,
particularly those of Conservative voters at the 2017 General Election
(whom we will refer to as ‘Conservative voters’) and of UK adults under
40. Polling also enabled us to reveal their views on various statements
of UK leadership and policies on climate change. We chose to focus on
Conservative voters, as the current Government, on whose votes it relies,
is unlikely to enact climate change policies that are unpopular with its
supporters. We chose to focus on UK adults under 40 in particular,
as the Conservative Party performed badly among this demographic
at the last General Election and is interested in new policies that can
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increase its appeal with younger voters.”

Second, our polling allowed us to analyse the views of UK adults,
Conservative voters,and under 40s according to other socio-demographic
characteristics including gender, age, socio-economic grade, and EU
Referendum vote (the full cross-breaks are listed in Box 2.1 below). This
helped to reveal any underlying diversity of opinion within the general
public, Conservative voters, and those aged under 40.

Box 2.1. Complete polling cross-breaks

Gender

Age

Region

Socio-economic grade
Area

2017 General Election vote
2015 General Election vote
EU Referendum vote

52. Matthew Goodwin and Oliver Heath, “The UK 2017 general election examined: income, poverty
and Brexit” (London: Joseph Roundtree Foundation, 2017), 6-8; Leila Nathoo, “How are the Tories
going after young people?”, BBC News, 30 August, 2017.
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Chapter 3: The case for deeper
decarbonisation

Chapter One illustrated the positive impact of the Act for the UK’s
economy, emission reduction record, and international standing.
This chapter will summarise the significant developments in climate
science, clean technology, and the international legal framework since
the Act was passed ten years ago. It then goes on to conclude that there
is a case for deeper decarbonisation in the decades ahead, including
strengthening the long-term target in the Act.

There are three main developments over the past ten years which
make deeper decarbonisation of the UK’ economy necessary and
possible. As shown in Figure 3.1, these are scientific (changing climate
science), technological (developments in clean technology), and legal
(progress in the international legal framework).
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Figure 3.1. Why deeper decarbonisation is necessary and possible
in the decades ahead

Scientific
change

Technological DEEPER

developments DECARBONISATION

Progress in
international
lega
framework

Scientific change

The past ten years evidence from climate science confirms the imperative
of more urgent action to tackle climate change and suggests greater
ambition in government policymaking is required. Recent scientific
research into the main indicators of climate change has reaffirmed that the
Earth’s climate is changing negatively. The risks of ‘positive feedback cycles,
whereby climate change triggers natural processes that in turn cause major
increases in greenhouse gases, are now better understood and there is
evidence that some are happening already. Similarly, the negative impacts
of climate change in the UK have increasingly manifested themselves.

Indicators of climate change

The main indicators of climate change that are commonly cited in
climate science literature are: atmospheric concentration of greenhouse
gases; average global temperature; extreme weather events; ice cover;
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ocean temperature; and methane emissions. Scientific studies from the
last decade examining the trends in these indicators demonstrate more
conclusively that climate change has continued to worsen.

Atmospheric greenhouse gas concentrations

Higher atmospheric greenhouse gas concentrations cause more heat to
be trapped within the Earth’s atmosphere, increasing the greenhouse
effect and thus climate change.

The European Environment Agency found that the concentration of
greenhouse gases was 445 parts per million carbon dioxide equivalent
(ppm CO2eq) in 2015, compared to 438 ppm CO2eq in 2008. The
World Meteorological Organisation put the concentration at 489 ppm
CO2eq in 2016.7 Scientists have stated that the 400 ppm CO2eq limit
has now been permanently breached.*

Gilobal average temperature

Warmer temperatures arise through higher greenhouse gas
concentrations in the atmosphere, and thus are an indicator of
climate change.

The Intergovernmental Panel on Climate Change (IPCC) concludes
that the average global temperature rose by 0.85°C between 1880
and 2012, about 0.72°C of which occurred over the period 1951-2012.%
Seventeen of the eighteen warmest years on record have occurred
since 2000, with 2015, 2016, and 2017 the warmest by a significant

53. European Environment Agency, “Atmospheric greenhouse gas concentrations’, https://www.eea.
europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations-10/assessment,
(2017); European Environment Agency, “Atmospheric greenhouse gas concentrations, https://www.
eea.europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations/atmospheric-
greenhouse-gas-concentrations-assessment-3 (2010); World Meteorological Organisation, “WMO
greenhouse gas bulletin”, WMO Bulletin, (2017), 3.

54. European Environment Agency, “Atmospheric greenhouse gas concentrations’, https://www.eea.
europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations-10/assessment
(2018); Richard Betts et al., “El Nifio and a record CO2 rise”, Nature Climate Change, (2016), 806—
810; World Meteorological Organisation, “WMO greenhouse gas bulletin, WMO Bulletin, (2016) 2.
55. Dennis Hartmann et al., “Atmosphere and surface”, in Thomas Stocker et al. (eds.), Climate Change
2013: the physical science basis. Contribution of working group I to the fifth assessment report of the
Intergovernmental Panel on Climate Change (Cambridge: Cambridge University Press, 2014), 161.
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margin.* Chart 3.1 illustrates the rise in average global temperatures since
2008 when the Act was passed. Over the past decade, global temperatures
have exceeded 1°C above pre-industrial levels, just half a degree below
the level of warming regarded by scientists as triggering major impacts.”’

Chart 3.1. Annual mean global temperature rise above pre-industrial
levels
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Source: NASA, “Annual mean global temperatures for land and ocean”, (2018). We have adjusted the original data
for an 1880-1900 baseline.

Extreme weather events

Increasing frequency and intensity of extreme weather is associated
with warmer temperatures, and so is an indicator of climate change.
Since 2008, the IPCC has noted increased frequency and intensity of
extreme weather events across the world, notably droughts, intense

56. Meteorological Office, “Indicators of change 2016”, http://www.metoffice.gov.uk/news/in-depth/
indicators (2016); Meteorological Office, “2016: one of the warmest two years on record”, http://www.
metoffice.gov.uk/news/releases/2017/2016-record-breaking-year-for-global-temperature (2016).

57. Carl-Friedrich Schleussner et al., “Differential climate impacts for policy-relevant limits to global
warming: the case of 1.5 °C and 2 °C”, Earth System Dynamics Vol. 7 (2016), 327-351.
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precipitation, and forest fires.*®

Ocean temperature

Higher concentrations of greenhouse gases cause the sea to heat up
and to absorb more carbon dioxide, which is another indicator of
climate change.

The oceans are estimated to have absorbed 90% of the excess heat
from warmer temperatures since 1955, and approximately 33% to
50% of anthropogenic greenhouse gas emissions since pre-industrial
times.” The IPCC has estimated that the surface ocean waters are
currently warming by around 0.11°C each decade on average.®

Ice cover
Even moderate temperature rises cause snow and ice to melt, pointing
to greater climate change.

Globally, research indicates there have been 31 successive years where
average loss from terrestrial ice sources has exceeded gains.®' This is most
clearly evident in the Arctic, with the minimum Arctic sea ice extent in
2017 approximately 4.8 million square kilometres, compared with 7 million
in 1979.2 Overall sea ice extent has declined by between 3% and 4% every

58. Michael Oppenheimer et al., “Emergent risks and key vulnerabilities”, in Thomas Stocker et al.
(eds.), Climate Change 2013: the physical science basis, 1075; Nathaniel Bindoff et al., “Detection

and attribution of climate change: from global to regional’, in Thomas Stocker et al. (eds.), Climate
Change 2013: the physical science basis, 871.

59. The Royal Society, Ocean acidification due to increasing atmospheric carbon dioxide (London: The
Royal Society, 2005).

60. Monika Rhein et al., “Observations: ocean”, in Thomas Stocker et al. (eds.), Climate Change 2013:
the physical science basis, 257-258.

61. Committee on Climate Change, “UK climate change risk assessment 2017 - synthesis report”
https://www.theccc.org.uk/wp-content/uploads/2016/07/UK-CCRA-2017-Synthesis-Report-
Committee-on-Climate-Change.pdf (2016), 16; National Oceanic and Atmospheric Administration
“2014 state of the climate: mountain glaciers”, https://www.climate.gov/news-features/
understanding-climate/2014-state-climate-mountain-glaciers (2015).

62. NASA, “Arctic sea ice minimum’, https://climate.nasa.gov/vital-signs/arctic-sea-ice/ (2017).
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decade since records began in 1979.% Antarctic and Greenland ice masses
have significantly reduced, with recent studies highlighting both surface
and underwater melt rates.** Loss rates from glaciers outside Greenland
and Antarctica were on average 0.76 millimetres a year between 1993 and
2009, and 0.83 millimetres a year between 2005 and 2009.%

Global mean sea level rise
Sea level rises reflect warmer temperatures causing snow and ice to
melt, and therefore indicate climate change.

Since 2008, the IPCC estimates that global average sea levels have risen
by approximately 32 millimetres, which is linked to particularly marked
reductions in sea ice cover in both Antarctica and Greenland.* The latest
data indicates that the global mean sea level has now risen 200 millimetres
above 1880 levels, and that the rate of the rise is accelerating.”

Methane levels
Methane is a very potent greenhouse gas, and therefore its levels in the

63. HM Government, “The Clean Growth Strategy: leading the way to alow carbon future’, https://assets.
publishing service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/clean-growth-
strategy-correction-april-2018.pdf (2017); IPCC, climate change 2014: Synthesis report. Contribution of
working groups I, I and I1I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change
(Geneva: IPCC, 2015), 151; Eric Wolf et al. Climate updates: what have we learnt since the IPCC 5th Assessment
Report? (London: The Royal Society, 2017), 15; NASA, “Sea ice extent sinks to record lows at both poles’,
https://www.nasa.gov/feature/goddard/2017/sea-ice-extent-sinks-to-record-lows-at-both-poles, (2017).

64. NASA, “Ts Antarctica melting?”, https://climate.nasa.gov/news/242/is-antarctica-melting/ (2017);
Robert Nerem, et al. “Climate-change-driven accelerated sea-level rise detected in the altimeter era’,
Proceedings of the National Academy of Sciences, (2018), 1-4; Hannes Conrad et al., “Net retreat of
Antarctic glacier grounding lines”, Nature Geoscience, Vol. 11 (2018), 258-262; Malcolm McMillan et
al., “A high-resolution record of Greenland mass balance”, Geophysical Research Letters, Vol. 43 (2016),
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atmosphere are an important driver of climate change.®®

Since 2006, after a period of stagnation, methane emissions have
continually increased.” Whilst significant emissions derive from
natural sources — such as microbial processes and wetlands — recent
evidence has highlighted the growing contributions of fossil fuels
(particularly shale gas extraction) and livestock agriculture.”

Positive feedback cycles

New evidence is also emerging in the climate science literature around
the existence of ‘positive feedback cycles, where climate change triggers
natural processes, which in turn accelerate climate change. These
include ice albedo feedback, melting permafrost, ocean stratification,
and soil emissions. Research indicates that some of these positive
feedback cycles are already causing an acceleration of climate change,
while others have the potential to very significantly increase climate
change in the years ahead.

Ice albedo feedback

This refers to the phenomenon where reduced surface reflection
of sunlight — because of lower ice cover - increases localised land
temperature, further exacerbating ice melt.”! Recent studies have
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identified the potential for ice albedo feedback to accelerate the
melting of the Greenland and Arctic ice sheets.”” Research has found
that significant ice and snow melt is likely to occur with even small
temperature changes.”

Melting permafrost

Rising temperatures are causing rapid and irreversible thawing of areas
of permanently frozen ground, which contain significant amounts of
sequestered greenhouse gases.” This releases additional greenhouse
gases into the atmosphere and further exacerbates warming.”” Recent
studies have suggested that this process of rapid thawing and warming
may already be underway.”® Permafrost temperatures have increased
in most regions since the early 1980s, although the rate of increase has
varied regionally.”” Significant degradation has occurred in the Russian
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European North, with areas up to 15 metres thick completely thawed.”

Ocean stratification

Higher temperatures can lead to changes in water properties that
inhibit the mixing and circulation of nutrients, causing stratification
which disrupts carbon dioxide circulation throughout the ocean
carbon cycle.”” As temperatures rise, the ocean may therefore be
less able to absorb carbon dioxide, leading to higher concentrations
in the atmosphere that could contribute to further warming. The
latest scientific evidence suggests there has been a 4% increase in
stratification in the upper 200 metres of the ocean.®

Soil emissions

Increasing land temperature, as a result of climate change, increases
emissions from soil because of the reduction of both wet and frozen
areas, which are able to sequester more greenhouse gases.® This is
because natural soil processes, such as microbial activity and root
respiration, produce more greenhouse gases under warmer and
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drier conditions.® A 26-year-long academic study has indicated
that, overall, soil carbon dioxide emissions increase in conjunction
with temperature rise.*> On current emission trajectories, it has been
projected that soils will release an additional 50 to 55 petagrams of
carbon dioxide into the atmosphere by 2050, equivalent to between
12% and 17% of current anthropogenic emissions.*

Impacts of climate change in the UK

Many severe impacts of climate change are now being experienced
globally and will have an impact on the UK, for instance through
higher food prices or greater migratory flows. However, even in the
UK, the different major impacts of climate change that are studied
and monitored by the CCC are already materialising and are now
expected to worsen in the years ahead. These include coastal flooding
and damage, inland flooding, heat-related health effects, drought
conditions, invasive species and diseases, and the decline in native
species. Many of these impacts have been experienced in the UK since
the Act was passed in 2008.

Coastal flooding and damage

Rising sea levels as a result of climate change increases the risk of
coastal flooding. Average UK sea levels have risen at a rate of around 1.4
millimetres per year since 1901, in line with the global average rate.* This
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has accelerated since 1990 and across the 2000s.*¢ Studies indicate that
linked flooding events will become more likely, with costs and associated
risks set to increase.” Coastal change and flooding are already estimated
to cost the UK £1 billion per year and have increased in frequency.® The
winter season of 2013-14 generated the largest number of extreme sea level
events in any season in the UK in the last 100 years, causing an estimated
£2.5 billion in damages, which scientists have linked to climate change.*

Inland flooding

More extreme weather such as heavy rainfall as a result of climate
change increases the risk of inland flooding. At present, an estimated
1.8 million people are living in areas of the UK at significant risk of
flooding, and around 5.4 million properties.” The population in flood-
prone areas is projected to rise to 2.6 million by the 2050s under the
scenario where global average temperatures rise by around 2°C above
pre-industrial levels.”” The CCC has suggested that a significant flood
event will occur somewhere in the country most years.”> Floods in 2013-
14 were estimated to have caused £1-£1.5 billion of damage, while severe
flooding in the North of England in 2015, which was made more likely
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by climate change, was estimated to cost more than £5 billion.”

Heat-related health effects

Higher average temperatures as a result of climate change creates the risk
of negative health effects. The average annual UK land temperature was
0.9°C higher during the period 2005-2014 compared with 1961-1990,
with 2014 being the warmest individual year.”* All ten of the warmest
years in the UK annual average temperature record have occurred
since 1990, with the eight warmest occurring since 2002.”° Research
suggests that as a consequence of climate change, the chances of a severe
heatwave in Europe have at least doubled since record began, increasing
further in the last ten years.”® The UK’ growing elderly population
means the number of people at risk from heatwaves is increasing, with
estimates already suggesting around 2,000 people a year die prematurely
as a consequence of heat-related conditions.” The number of premature
heat-related deaths is expected to more than triple by the 2050s.”

Drought conditions

Temperature rise will negatively impact the UK’s natural environment
and agricultural sector through regionalised lower-than-average
rainfall and surface temperature variations.” Without additional
action, the UK is projected to have a water deficit by the 2050s
(particularly in the South-East of England), where demand for
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water will exceed supply by between 800 to 3,000 megalitres per
day.'® This will also degrade soil quality, with peat and fen areas
particularly vulnerable to drying, reducing fertility and their potential
to store carbon.'”

Invasive species and diseases

The warmer and wetter conditions from climate change is allowing
some pests and diseases to extend their range.'” This includes
invasive species, with negative health implications for both humans
and native ecosystems. Research has found that higher temperatures
could increase the spread of harmful mosquito species, such as Culex
modestus, which are already present in South-East England and a
known vector of West Nile virus.'® Agricultural disease carriers, such
as the vectors of bluetongue and Foot and Mouth, are also likely to
have an expanded reach.'

Decline in native species

Climate change is already affecting the UK’ native species and
habitats. Alongside sea level rises reducing coastal habitats, changes
in temperature have already produced a shift northward of certain
species, placing greater pressure on both northern species and
habitats.'® Seventy percent of wetland bird species, including the
curlew and redshank, have shown a population decline since 2000,
106

partly attributed to migration patterns in response to climate change.
Native species dependent on certain weather conditions, such as the
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blackbird and hedgehog, will be increasingly negatively affected by
climate change and more extreme weather events.'"’

Clearly, over the past ten years since the Act, a stronger body of evidence
from climate science has emerged in support of deeper decarbonisation
in the decades ahead, in order to disrupt positive feedback cycles, and to

lessen the most damaging impacts of climate change.'®®

Technological developments

As well as the climate science changing in the past ten years, there
have also been advances in clean technology which has made deeper
decarbonisation of Britain’s economy cheaper and more practical.

Decarbonising some sectors of the economy is now much cheaper
than expected when the Act was passed because of substantial cost
reductions in clean technology. It is also now possible to make more
progress in difficult economic sectors because of new clean technologies
which are now operating or soon will be.

Nonetheless, it is important to note that there is not yet a clear
technological pathway to completely decarbonise every economic
sector. Some technologies that do exist require further development
and improvement before they can be deployed at scale and others
involve trade-offs, for instance, with the natural environment.

In its most ambitious scenario, the CCC estimates that greenhouse
gas emissions could be reduced by up to 92% relative to 1990 with the
set of technologies that is currently available."” Deep decarbonisation
of energy is now thought to be feasible: the International Energy
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Agency (IEA), an independent organisation that advises governments
on energy policy, recently published a scenario in which all the
carbon emissions from the global energy system would be eliminated
by 2060.11°

However, considering the technological advances in the past ten
years, it seems likely that existing technologies will become much
cheaper and more efficient, and that exciting new technologies will
emerge to enable deeper decarbonisation across the economy in the
coming decades.

Power

Renewable energy, such as solar and wind, made up less than 5% of the
UK’s electricity supply in 2007, but accounted for nearly a quarter
in 2016."* As deployment has increased, the costs of solar and wind
power have fallen significantly. Solar photovoltaic (PV) modules,
which convert sunlight into electricity, are getting increasingly thinner
and lighter, meaning they can be used more widely."”* The cost of a
typical domestic four kilowatt solar PV installation in 2010 was
approximately £20,000, but by 2017 had fallen by over two-thirds
to under £6,700.""* In future, PV panels are being developed with a
cheaper compound known as ‘perovskite, which is also more efficient
at converting sunlight to usable energy than the current silicon and
which can be made into a liquid and therefore sprayed onto a surface
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like paint.''®

Falling costs of production and more efficient infrastructure have
had similar effects in the wind sector, where wind power is converted
into electricity by turbines. Onshore wind is now the cheapest form
of new power generation in the UK - cheaper even than gas."'® Prices
being agreed in new offshore wind contracts are now as low as £57.50
per megawatt hour, half of levels just over two years ago.'’” In 2009,
there were 334 wind turbines in British waters, but there are now
almost 1,700."® In terms of generating potential, the best wind turbines
can now produce twice the power of those installed just five years
previously.'”’

On the demand-side of power, new technologies are being developed
and deployed to optimise electricity supply infrastructure and to
overcome the challenges that exist with integrating intermittent
renewable generation into the grid. ‘Smart grids’ are modernised
electricity grids which utilise information and communications
technology to monitor and actively control generation, distribution,
and demand in near real-time.'” Research has estimated that a smart
and flexible energy grid could help the UK cut carbon emissions
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and save up to £40 billion between now and 2050.'* Similarly, the
National Infrastructure Commission found that greater use of smart
technologies could save consumers up to £8 billion a year by 2030.'* In
the UK, for instance, Google’s ‘DeepMind’ is consulting with National
Grid to use its artificial intelligence and algorithms to more efficiently
balance energy supply and demand.'*

Transport
Electric vehicle (EV) sales have been increasing steadily since 2008 and
are forecast to have very strong growth in the coming years. Last year,
EVs made up nearly 2% of new vehicle sales, their highest ever market
share.!* EVs are forecast to have a roughly similar average purchase
price as internal combustion engine vehicles by the middle of the next
decade.'” In terms of lifetime costs, they are already cheaper to run
because of lower fuel and maintenance costs.’*® The cost of the lithium-
ion batteries that power EVs dropped by 73% between 2010 and 2016.'
Presently, there are just 20 all-electric vehicle models sold in Europe;
however, a further 19 models are expected to go on sale in the UK alone
during 2019."* Several of these are manufactured in the UK, such as
the Nissan Leaf in Sunderland, the electric Range Rover at Solihull, and
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the electric black cab in Coventry. All of the best-selling EVs in the
UK have real-world ranges of roughly 100 or more miles, and the Tesla
Model S - the UK’s third most popular EV - can go for 250 miles on a
single charge.'”

Exciting recent developments have seen batteries become lighter,
longer lasting, and quicker to charge, while technology is emerging
that will enable wireless EV charging.”® Indeed, lithium-ion batteries
are the most commonplace type of battery in the EV market. Despite
fears of scarcity of lithium, estimates suggest it will take 185 years to
entirely exhaust supplies of the metal.”” Admittedly, lithium does
have drawbacks, such as a slow charging time and susceptibility to
degradation. This has sparked a race to find alternative metals to use
in EVs and other batteries."*> Samsung, for instance, have developed
a graphene-based battery which, compared to lithium-ion cells, can
boost capacity by 45% and increase charging speed by five-fold.'*
Research has also started into improving the capacity of sodium-based
batteries, given sodium’s abundance relative to lithium (and its roughly
100-times lower cost).!3

Buildings

In the short to medium term, buildings can be cost-effectively
decarbonised through further energy efficiency improvements as
a major infrastructure programme. However, it will soon become
necessary to step up deployment of new heating technologies, so that
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the remaining heating demand is met from low-carbon sources. There
are three main options for decarbonising heating. Each is technically
feasible but involves trade-offs.

First, hydrogen may offer a way to decarbonise some of the gas
network because of its greater energy density relative to batteries. The
most common method of producing hydrogen is known as ‘steam
reforming, which involves converting methane to hydrogen with a
catalyst.'*® Yet this still produces carbon dioxide, which would have to
be mitigated through carbon capture and storage (CCS) technology.
Low-carbon hydrogen can also be made by electrolysing water with
nuclear or renewable energy."*® Presently only 4% of hydrogen is made
this way due to process inefficiency, however there have been recent
developments which could make electrolysis a more feasible way of
producing hydrogen - such as using copper covered electrodes which
generate twice as much as uncovered ones."” Furthermore, new
research into more efficient catalysts used in electrolysis have brought
the technology closer to being a viable, mainstream way of producing
hydrogen.'*

Second, heat pumps use electricity to absorb heat from the ground,
air, or water, and circulate it via a refrigerant.* They are used widely
in many other countries, such as Sweden and France, and the CCC
considers them to be the main low-carbon option for UK buildings that
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are not connected to the gas grid."** Not all buildings will be suitable for
heat pumps, and installation disruption means they are most suitable
for new builds, although retrofit improvements to existing homes’
energy efficiency will substantially increase suitability.'*!

Third, low-carbon heat networks are localised heat distribution
systems which take heat from a central (low-carbon) source, such as
recovered waste, biomass, or hydrogen, and deliver it to a number of
domestic or non-domestic buildings."*> Low-carbon heat networks
require a certain density of heat demand in order to be economic; and,
indeed, currently 56% of British building heat demand is concentrated

143

within only 4% of the geographical land area.

Industry

The key technology to reduce emissions from industry is carbon
capture and storage (CCS), whereby the large majority of the carbon
emissions from a particular industrial process are captured before
entering the atmosphere and stored."* Internationally, CCS has now
been successfully deployed in several ongoing projects through a
combination of government and industrial funding, including in
Norway, Canada, and the USA.'* CCS is not currently commercially

140. Committee on Climate Change, Next steps for UK heat policy (London: Committee on Climate
Change, 2016), 9.

141. Committee on Climate Change, Next steps for UK heat policy, 30.

142. Department for Business, Energy and Industrial Strategy, “Heat networks — guidance”, https://
www.gov.uk/guidance/heat-networks-overview (2018).

143. The Association for Decentralised Energy, “Market report: heat networks in the UK, https://
www.theade.co.uk/assets/docs/resources/Heat%20Networks%20in%20the%20UK_v5%20web%20
single%20pages.pdf (2018), 11.

144. Committee on Climate Change, “Meeting carbon budgets: closing the policy gap’, 14, 22;
Department for Business, Energy and Industrial Strategy, “Industrial decarbonisation and energy
efficiency action plans’, https://www.gov.uk/government/publications/industrial-decarbonisation-
and-energy-efficiency-action-plans (2017).

145. Peter Folger, “Carbon Capture and Sequestration (CCS) in the United States”, Congressional
Research Service (2017), 2; Suzanne Goldenberg, “Canada switches on world’s first carbon capture
power plant’, The Guardian, 1 October, 2014; Global Carbon Capture and Sequestration Institute,
“Snehvit CO2 storage’, http://www.globalccsinstitute.com/projects/sn%C3%B8hvit-co2-storage-
project (2017).

52



The case for deeper decarbonisation

viable for private developers without government support.'*® However,
the UK is particularly well-placed to take advantage of the economic
opportunities provided by CCS, because of the enormous storage
potential under the North Sea and its highly applicable skills base from
previous oil and gas exploration.'” Research has indicated the CCS
industry could be worth up to £4 billion gross value added to the UK
economy by 2030 and create between 15,000 and 30,000 jobs.'*

A number of other technologies could potentially reduce emissions
from industry. These include: switching to alternative feed stocks (such
as biofuels or hydrogen); greater waste heat recovery (such as industrial
clustering around combined heat and power plants); and greater use of
electrical techniques.

A recent example of an electrical technique is the use of electric arc
furnaces for steel manufacture using recycled steel, instead of emission-
intensive coke and blast furnaces used in virgin production.'* There are
currently electric arc furnaces operating at four UK sites, at Sheftield
and Rotherham in South Yorkshire, at Sheerness in Kent, and at Cardiff
in South Wales.”*® Another recent breakthrough is the invention of
a carbon-free material that can be used to smelt aluminium without
releasing carbon dioxide. Alcoa and Rio Tinto have invested over
£100 million in a new project in Canada which will begin commercial
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production of this low-carbon aluminium in 2024."!

Aviation

Further fuel efliciency improvements have the greatest short-term
potential for reducing emissions in the aviation sector given that
low-carbon aviation fuels are still in development and not ready
for large-scale deployment. Electric and hybrid planes are being
developed by aerospace manufacturers, including the UK company
Rolls-Royce. Norway has recently adopted a target for all domestic
flights to be entirely electric by 2040."** For longer distance flights,
sustainable fuels, such as plant-based bio jet fuels, could in future
be deployed to significantly reduce aviation emissions.'”® One study
estimates that bio jet fuel could reduce emissions by between 86%
and 104% compared with conventional fossil jet fuel.”** Furthermore,
as the biomass feedstocks which are used to produce bio jet fuel can
be grown on marginal land with little agricultural value, it will not
necessarily compete with land space used to grow crops for human
consumption.'”

Other pathways to reducing aviation emissions include producing
fuel from non-recyclable waste products which would otherwise go to
landfill."*® Beyond basic weight saving measures and installing cleaner
engines, technologies which better coordinate flights are starting to be
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deployed as ways to cut emissions by reducing flight times."”

Shipping
A range of alternative fuels to enable deep decarbonisation of shipping
are already well developed.””® Rapidly falling battery costs and new
developments, such as super capacitors, which can recharge more
quickly, are rapidly improving the competitiveness of electric shipping,
balancing lower running costs relative to conventional engines.””® A
significant number of electric and hybrid ships are already in operation
in countries such as Latvia, China, Sweden, and Denmark.'*®® New ‘ship
to shore’ technology now exists to connect ships to a port’s electricity
supply, enabling them to turn off their diesel engines when in port.
Biofuels could also help to decarbonise shipping, although — depending
on the source of the biofuel feedstock - greater biofuel production
could reduce global food production capacity and harm biodiversity.'!
The Dutch company GoodFuels has developed biofuels from waste or
residues (thereby avoiding deforestation) for various shipping clients.'s
ExxonMobil plans to introduce algal biofuels by 2025, and other major
companies such as Statoil have started to develop biofuels from seaweed.'**

Another alternative is sustainably sourced hydrogen, with Shell, ITM
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power, and Engie already developing hydrogen electrolysis.'** Major
operators such as Stena and CMB are piloting hydrogen technologies,
with Lloyds officially registering the first deep sea hydrogen ship.'® The
viability of hydrogen fuel cells has been progressively improving, through

both improved performance and lower production costs.'*

Agriculture

Emissions from agriculture can be tackled by changing farming techniques:
most techniques can reduce emissions from the soil, and others actively
tackle climate change by removing carbon dioxide from the air.

An estimated 2,500 gigatons of carbon is locked up in soil globally,
which is nearly twice the amount contained in both the atmosphere and
all plant and animal matter combined.'*” Global adoption of agricultural
practices that disturb soils less, such as no-till practices that enable crops
to be grown without tillage or ploughing, could enable the storage of
between two and three gigatons of carbon per annum, which would be
between 5.3% and 7.9% of estimated annual global carbon emissions.'®

Many techniques are already being used in the UK but have potential
for further uptake. Planting cover crops prevents nitrous oxide leaching
from soils over winter, and also reduces the need for artificial fertilisers
to be used which otherwise can contribute to total greenhouse gas
emissions.'® More intensive crop rotation - as opposed to monoculture
farming systems — reduces the carbon emissions of growing wheat by
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150%, as well as reducing nitrous oxide emissions."”® This means that
wheat fields can become net absorbers of carbon dioxide. Organic
farming has been found to have a lower global warming impact for
certain crops than conventional farming methods.'”!

Heavy machinery is a primary perpetrator of accelerating soil
compaction, which reduces the ability of soil to store carbon.'”? Drones
are being developed which can plant, water, fertilise, and monitor
crops, which will preclude the need for tractors and such other soil-
compacting equipment in the future.'”

Lab-grown cultured meat, where animal protein tissue which is grown
in cell culture rather than on an animal, could help to reduce greenhouse
emissions from livestock production, while preserving the taste and
appearance of conventional meat."”* Companies involved in developing
cultured meat now believe that they will be producing cost-competitive
products - albeit on a small scale relative to the existing conventional
meat industry — by 2020.'”° Uptake could however be limited by deeply
ingrained consumer preferences for conventional meat.

Box 3.1. Negative emissions

Most modelling of deep decarbonisation scenarios relies on ways
of extracting greenhouse gases from the air, referred to as ‘negative
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emissions.'”® There are two main types of measures: natural climate
solutions and negative emission technologies.

Many natural climate solutions can be - and are being — deployed
now. A recent scientific study showed that, collectively, natural climate
solutions can provide over one-third of the cost-effective climate
mitigation needed between now and 2030 to stabilise warming at 2°C.””

There are several natural climate solutions with significant
potential to deliver negative emissions in the UK as well as
internationally. Afforestation and reforestation refer respectively
to the practices of planting new forests and restoring existing ones.
Trees extract carbon dioxide from the air to grow, thus serving as
a vital store of carbon until they die, often for hundreds of years.
Similarly, peatlands, which are formed as plants die and decay
in water-logged conditions, can be very effective natural carbon
stores, but many are currently in poor condition. Restoring them,
for instance by planting new vegetation and blocking drainage
channels, would increase their ability to store carbon.

Increasingly, wood can be grown for use in construction. This reduces
the need for steel and concrete, which are carbon-intensive to produce,
and also provides a way to store carbon absorbed from the atmosphere
in buildings.””® Recent research into how biomass materials such as
timber can be manipulated have made them more viable alternatives to
conventional building materials.'”” Tokyo is set to have a predominantly
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wooden skyscraper that is 70 storeys tall.'*°

In terms of technological solutions, the one considered to have
the greatest potential is bioenergy and carbon capture and storage
(BECCS). This refers to the process of growing biomass, which is
then burnt to produce energy, with the emissions captured and stored
before they can escape into the atmosphere. One study estimates that
BECCS could globally sequester around 12 billion tonnes of CO2eq per
annum.'®' However, other research doubts its scalability.'® Deployed at
scale, BECCS would have huge land space requirements with potential
negative consequences for food production and nature.'®?

Other proposed negative emission technologies include enhanced
weathering and direct air capture, which are in very early stages
of development and their potential is very uncertain. Enhanced
weathering accelerates the production of bicarbonate, which occurs
naturally when acidic rainwater falls on rocks and which stores carbon
dioxide. Globally, enhanced weathering could potentially sequester
up to one gigatonne of carbon and is not likely to have any perverse
unintended consequences for climate change.’®* The effects that it
could have on ecosystems and biodiversity, however, are less certain.'®

Direct air capture would remove carbon directly from the air
through various methods, such as through a filter or by passing air
over a liquid with which the carbon reacts and accordingly becomes
affixed to.'® The disadvantages include high capital costs, that it is
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relatively untested, and the large size of the infrastructure it would
require — given just how much atmosphere it would need to process
in order to remove sufficient quantities of carbon from the air.'¥
There is significant potential for negative emissions, including
in the UK, from natural climate solutions to contribute to deeper
decarbonisation. The scalability and viability of nascent negative
emission technologies, however, are questionable, and so they
would not currently be able to play a major role in delivering

deeper decarbonisation.

Over the past ten years, technological advances have made deeper
decarbonisation both cheaper and more practical. Although technology
is still insufficiently developed to eliminate entirely the UK’s greenhouse
gas emissions in some economic sectors, the rate of recent developments

suggest new clean technologies will emerge in the decades ahead.

The international legal framework
Finally, the international legal framework, in particular the
Paris Agreement to which the UK is committed, has more
implicitly ambitious targets than those in the Act. This progress
in the international legal framework, alongside the scientific and
technological developments, is the third main development since the
Act of why deeper decarbonisation is necessary and possible over the
coming decades.

The Paris Agreement was signed in November 2015. There are
now 195 signatory countries, 175 of which have officially ratified the
Agreement, including the UK which ratified it in November 2016.'
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ViewDetails.aspx?src=TREATY &mtdsg_no=XXVII-7-d&chapter=27&lang=en (2015).
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The Paris Agreement commiits parties to “holding the increase in the
global average temperature to well below 2°C above pre-industrial levels
and pursuing efforts to limit the temperature increase to 1.5°C above pre-
industrial levels”'® The Agreement also includes the commitment to reach
‘net zero’ greenhouse gas emissions “in the second half of the century’,
which is defined as achieving “a balance between anthropogenic emissions
by sources and removals by sinks of greenhouse gases”

The primary mechanism by which the intended goals of the Paris
Agreement are to be achieved is through Nationally Determined
Contributions (NDCs), in which each country sets out its plans to
constrain its greenhouse gas emissions in the period up to 2030.
Although countries are encouraged to reflect the “highest possible
ambition” in their NDS, the sum total of the pledges is so far not
sufficient to achieve the goal of keeping global warming to well below
2°C, let alone 1.5°C."* A five-yearly review process will provide a
regular evaluation of NDCs, their implementation, and their adequacy.

In addition, NDCs are currently being reviewed prospectively through
the “Talanoa Dialogue; a part of the Paris Agreement process championed
by the Fijian Presidency of this year’s UN talks.'”! Drawing on input from
governments, academia, business, and civil society, the Talanoa Dialogue
is designed to facilitate improvement to NDCs as part of efforts to limit
average temperature rise to 1.5°C above pre-industrial levels."”> The UK
therefore has an opportunity this year as part of the Talanoa Dialogue to
increase the ambition of its NDC.'”?

In addition, as a result of Brexit, the UK will need to submit a new
NDC to the Paris Agreement, having previously submitted a joint one
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as a member of the EU. Interestingly, since the UK’s targets are more
ambitious than the EU as a whole, the remaining EU member states
will have to compensate for the UK’s withdrawal with an extra 4.5%
of additional emissions reduction in order to meet their current NDC.

For the UK to be compatible with a 1.5°C ambition, the CCC has
estimated that it would need to reduce greenhouse gas emissions by
86%-96% by 2050 below 1990 levels.’ In fact, the CCC has said that
the world would need to reach net zero greenhouse gas emissions
between 2060 and 2080, with the UK actually needing to reach net
zero emissions earlier because of its long-standing commitment to
decarbonise faster than developing countries for equity reasons.'*

However, in October 2018, the IPCC will release a special report on
the 1.5°C goal.”® Governments commissioned the report as part of the
Paris Agreement, in order to ensure that their plans to meet the 1.5°C
target are informed by the most up-to-date science and economics. The
IPCC is likely to recommend that the global economy needs to reach
net zero emissions by 2050 in order to have a greater-than-50% chance
of meeting the global warming goal.'”’”

Exiting the European Union

The UK’s domestic climate change targets are more stringent than the

ones mandated by the EU, so there will not be any reduction in the

UK’s ambition on emission reduction as a consequence of Brexit.
However, there are specific EU programmes in which the UK

currently participates that could be affected by Brexit. The UK is part

of the EU’ 2020 ‘Climate and Energy Package; a set of measures and
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targets to reduce emissions across the EU by 20%.'® As part of this,
the UK is mandated to meet 15% of its energy needs from renewable
sources by 2020." In 2016, the UK met nearly 9% of its energy demand
from renewable sources.”® Through its EU membership, the UK is also
a member of the EU Emissions Trading System (EU ETS), an EU-wide
‘cap and trade’ scheme that covers 45% of the bloc’s greenhouse gas
emissions (see Box 3.2 for further details).?"!

Box 3.2. The EU Emissions Trading System (ETS) and UK carbon accounting

The EU ETS currently applies to around 11,000 installations across
Europe, including around 1,000 in the UK.** Covering emissions
from the power sector, industry, and inter-European Economic
Area (EEA) aviation, the scheme operates on a ‘cap and trade’
principle, with a total cap on greenhouse gas emissions from each
installation scheduled to progressively decrease over time. Within
the cap, companies can buy or receive emissions allowances that can
subsequently be traded to enable them to emit more.

Installations also have the option to buy international carbon
permits from emission-saving projects in other countries in
order to increase their emissions allowance. The ETS uses two
types of international carbon permit that were established by the
Kyoto Protocol, a major UN climate treaty adopted in 1997. These

198. European Commission, “Renewable energy progress report” https://ec.europa.eu/transparency/
regdoc/rep/1/2017/en/com-2017-57-f1-en-main-part-1.pdf (2017) 10.

199. Official Journal of the European Union, “Directive 2009/28/EC of the European

Parliament and of the Council’; http://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?2uri=CELEX:32009L0028&from=EN#page=31 (2009), 46.

200. Department for Business, Energy and Industrial Strategy, “Digest of UK energy statistics
(DUKES): renewable sources of energy”, 153.

201. European Commission, “The EU Emissions Trading System (EU ETS)”, https://ec.europa.eu/
clima/policies/ets_en (2018).

202. Hannah Cooper, “Leaving the European Union: UK climate change policy”, http://
researchbriefings.files.parliament.uk/documents/LLN-2017-0022/LLN-2017-0022.pdf (2017), 6;
European Commission, “The EU Emissions Trading System (EU ETS)”; Department for Business,
Energy and Industrial Strategy, “Participating in the EU Emissions Trading System (EU ETS)”,
https://www.gov.uk/guidance/participating-in-the-eu-ets (2018).
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permits represent compensatory emissions reductions achieved
either in developing countries under the ‘Clean Development
Mechanism’ or in other industrialised countries under the Joint
Implementation’ mechanism.**® Carbon permits from projects
within the EU are not allowed under the ETS.

Under the Act, greenhouse gas emissions are measured and
counted by the ‘net UK carbon account** The net UK carbon
account is made up of the sum of emissions from the ‘traded” and
‘non-traded’ sectors.””® The part of the carbon budget for the traded
sectors — the power sector, industry, and inter-EEA aviation - is in
fact set according to the UK’s share of the EU-wide ETS cap, rather
than its actual emissions. It also takes account of the potential
purchase of compensatory international carbon permits.

In essence, the Act’s carbon accounting rules mean emissions
from the traded sectors are counted on a ‘net’ rather than ‘gross’
basis, with potential to offset additional emissions above the cap by
purchasing surplus ETS permits from elsewhere in the EU.

Membership of the EU ETS extends beyond just EU member states,
with members of the EEA such as Iceland, Liechtenstein, and Norway
also participants in the scheme. However, decisions about the structure
of future rounds of the EU ETS are made by the EU institutions, which
the UK will no longer be part of after Brexit.

The UK has signalled its intention to seek to remain within the EU ETS
at least until 2020.2%° However, if it did leave, it would remove this de facto

203. United Nations Climate Change, “The clean development mechanism” https://unfccc.int/
process/kyoto-protocol/mechanisms-under-kyoto-protocol/clean-development-mechanism (2018);
United Nations Climate Change, “Joint implementation’, https://unfccc.int/process/the-kyoto-
protocol/mechanisms/joint-implementation (2018).

204. HM Government, “Climate Change Act 2008”, http://www.legislation.gov.uk/ukpga/2008/27/
part/1/crossheading/carbon-units-carbon-accounting-and-the-net-uk-carbon-account (2008).

205. Aaron Goater “Measuring performance for the carbon budgets”, http://researchbriefings.files.
parliament.uk/documents/POST-PB-0017/POST-PB-0017.pdf (2016), 4.

206. Madeleine Cuff, “Britain to stay in EU Emissions Trading Scheme until at least 2020, Business
Green, 23 March, 2018.
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carbon price from industrial installations, weakening the incentives on
businesses to decarbonise. It would also affect the UK’ carbon budgets
under the Act, as the UK would no longer be able to trade EU ETS permits
in the traded sector.”” This would entail changes to existing carbon budgets,
a new accounting mechanism, and a different approach to setting future
carbon budgets for the traded sectors.

Opverall, however, although the UK’s departure from the EU might
impact some individual climate change policies, it is unlikely to undermine
the UK’s ambition for deeper decarbonisation, not least because the UK’s
targets are more stringent than those mandated by the EU.

Conclusion

Since the Act in 2008, there has been new research and data from
climate science, developments in clean technology, and progress in
international legal frameworks which make deeper decarbonisation
more necessary and possible.

The UK Government recently announced in fact that, later this year,
it would commission the CCC to review the long-term target in the Act,
including exploring the possibility of a new, legal net zero emissions target,
potentially by 20502 A net zero emission target would specify a date
when the UK would have eliminated nearly all its domestic greenhouse
gas emissions and remove any remaining emissions from the atmosphere.
A few other countries, such as New Zealand and Sweden, have already
formally adopted net zero emission targets. But the UK could still be the
first G7 country to adopt a net zero emission target.

The next chapter reviews public attitudes towards the impacts of and
policies on climate change, including whether a new net zero emissions
target should be implemented in the UK.

207. Committee on Climate Change, “Meeting carbon budgets: implications of Brexit for UK climate
policy’, https://www.theccc.org.uk/wp-content/uploads/2016/10/Meeting-Carbon-Budgets-Implications-
of-Brexit-for-UK-climate-policy-Committee-on-Climate-Change-October-2016.pdf (2016), 6.

208. James Murray, “Net zero: Government hints at 2050 target date for CCC review”, Business
Green, 4 May, 2018.
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Chapter 4: Public attitudes towards the
impacts of and policies on
climate change

The previous chapter demonstrated that changing climate science,
developments in clean technology, and progress in the international
legal framework make a compelling case for pursuing deeper
decarbonisation in the UK in the decades ahead, including through
the adoption of a legal net zero emissions target.

This chapter will examine public attitudes towards the impacts of and
policies on climate change. In particular, we will seek to understand the
extent and nuance of public concern about climate change and support
for particular actions and policies to reduce greenhouse gas emissions,
including changing the UK’s long-term climate target to include the
adoption of a net zero emissions target.

The polling seeks to reveal how public attitudes towards the impact
of climate change have changed over the past ten years. It will also
show what the public thinks —especially key social groups such as
Conservative voters and younger voters — about the UK’s policies
and leadership on climate change. This will enable us to see if we
can argue that there is a fourth main driver of the case for deeper
decarbonisation and the adoption of new climate targets: specifically,
public support.
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Political action to date

In recent months, the Government has made the environment a major
focus of its domestic policy programme. At the start of this year, the
Prime Minister gave the first domestic prime ministerial speech on the
environment in 14 years, as she launched the Governments 25-year
environment plan.

Although the majority of new government policy announcements
on the environment have related to plastic pollution and animal
welfare, there have been several new policies on climate change. The
Government recently launched the Clean Growth Strategy for meeting
the fourth and fifth carbon budgets, established the Powering Past
Coal alliance with Canada to end the use of unabated coal power, and
announced £140 million of new aid spending to help poorer countries
that are affected by climate change.?®

This new political focus on the environment was partly informed
by Bright Blue polling on the attitudes of younger voters, a group of
voters among whom the Conservative Party performed poorly at the
last election and to whom they need to appeal in order to regain their
parliamentary majority.?’° Our research, published at the end 0f 2017,
found that climate change is the top issue that 18-28 year olds want
to hear senior politicians discuss more, and the second top issue for
under 40s after health.?! It also found that 83% of under 40s would be
proud of voting for a party that adopted the policy of generating more

209. Department for Business, Energy and Industrial Strategy, “Government reaffirms commitment
to lead the world in cost-effective clean growth’, https://www.gov.uk/government/news/government-
reaffirms-commitment-to-lead-the-world-in-cost-effective-clean-growth (2017); Department

for Business, Energy and Industrial Strategy, “Climate Change Minister Claire Perry launches
Powering Past Coal Alliance at COP23”, https://www.gov.uk/government/news/climate-change-
minister-claire-perry-launches-powering-past-coal-alliance-at-cop23 (2017); 10 Downing Street,
“PM announces new measures to tackle effects and causes of climate change”, https://www.gov.uk/
government/news/pm-announces-new-measures-to-tackle-effects-and-causes-of-climate-change
(2017).

210. BBC News, “Environment strategy aims to stop needless plastic waste”, BBC News, 11 January,
2018.

211. Sam Hall, “Conservatism rejuvenated: appealing to the under 40s”, http://brightblue.org.uk/
sam-hall-conservatism-rejuvenated-appealing-to-the-under-40s/ (2017).
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electricity from renewables like wind and solar, the most popular of
the nine policies we tested that are commonly associated with younger
voters. Previous Bright Blue research found that most Conservative
voters are concerned about the impacts of climate change and support
various policies to address it.***The polling in this report goes further:
it provides more detailed understanding of public attitudes towards
the impacts of and policies on climate change.

Concern about climate change

When ranking different long-term environment priorities for the
Government to focus on, UK adults put climate change second to
plastic waste and level with air quality. As Chart 4.1 illustrates, 34%
of UK adults put stopping climate change among their top three
environmental priorities. The high position of plastic waste is likely to
be linked to the significant recent media and government focus on the
issue, especially in BBC’s Blue Planet Two. Among under 40s, climate
change is the second most popular priority, with 37% putting it in their
top three - a slightly higher proportion than the general population.
Notably, just 20% of UK adults (and the same proportion of under
40s) put animal welfare in their top three, despite the recent spate of
government announcements on the issue.

212. Sam Hall, “Green conservatives? Understanding what conservatives think about the
environment’, https://brightblue.org.uk/wp-content/uploads/2017/04/Green-conservatives-polling-
report-Final.pdf (2017), 8, 24-27.
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Chart 4.1. The top long-term environmental priorities for the
Government to focus on
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A small majority of UK adults (51%) are either a lot more or a
little more concerned (we will refer to these groups together as ‘more
worried’) about climate change than they were ten years ago when the
Act was passed, as shown by Chart 4.2. Just 4% are either a lot less or a
little less worried (overall ‘less worried’). Among under 40s, a slightly
larger majority (57%) are more concerned about climate change than

they were ten years ago.
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Impacts of climate change
As illustrated by Chart 4.3, nearly two-thirds of UK adults (64%) agree
that weather around the world is becoming more extreme because

of climate change caused by humans. A higher proportion (72%) of
under 40s agree. A slightly smaller majority of Conservative voters
(54%) also agree.

70



Public attitudes to the impacts of and policies on climate change

Chart 4.3. Whether weather around the world is becoming more
extreme because of climate change caused by humans
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We also tested public attitudes to different impacts of climate change.

In terms of domestic impacts of climate change, the top three
impacts that UK adults want senior politicians to talk more about
are: damage to homes from more flooding and stronger storms (35%
put in their top three); loss of wildlife due to changing seasons and
weather patterns (34%); and higher food prices from a lack of water
and worse soil quality (34%). The impact which the public least
want senijor politicians to talk more about is health effects, such as
heatstroke, from more very hot days, which just 13% put in their top
three. Interestingly, concern about health effects is highest in London,
where 20% put it in their top three.

Among under 40s, the top three impacts they want senior politicians
to talk more about are: higher food prices from a lack of water and
worse soil quality (35%); loss of wildlife due to changing seasons and
weather patterns (33%); and damage to homes from more flooding
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and stronger storms (26%). Among Conservative voters, the top three
domestic impacts they want to senior politicians to talk more about are:
damage to homes from more flooding and stronger storms (37%); new
diseases and invasive species from warmer temperatures (33%); and
loss of wildlife due to changing seasons and weather patterns (31%).

Although many of the top three impacts are common to the three
different groups, it is striking that, among under 40s, damage to homes
is chosen by a smaller proportion than both the general population
and Conservative voters. This might reflect the lower rates of
homeownership among under 40s.2"

In terms of international climate change impacts, UK adults want
senior politicians to talk more about the loss of natural environments
like coral reefs and rainforests (44%), the loss of world wildlife like
polar bears (35%), and food shortages from more extreme weather
destroying crops (34%). Conservative voters and under 40s have the
same top three impacts occurring in the same order.

It is interesting to note the salience of the nature-related impacts of
climate change in both the domestic and international questions in the
survey. This impact has been a significant focus of the recent popular
BBC programme Blue Planet Two, which could have helped to increase

people’s awareness.?'*

Public priorities for decarbonisation

Not only is there a clear and increasing concern about the impact of
climate change among the general public, there is also strong public
support for several policies to reduce greenhouse gas emissions in the
UK. We tested nine different climate change policies, which we chose
as they are all commonly proposed (in some cases by Bright Blue) and
easily understood approaches to tackling climate change.

213. Jonathan Cribb et al., “The decline of homeownership among young adults”, https://www.ifs.
org.uk/uploads/publications/bns/BN224.pdf (2018), 5.

214. Jack Shepherd, “Blue Planet II: David Attenborough offers stark warning against climate change
and pollution during finale”, The Independent, 10 December, 2017.
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As Chart 4.4 depicts, the following six policies are supported
by around two-thirds of UK adults or more: offering incentives to
homeowners to insulate their properties (76% support this); increasing
the use of renewable power like solar and wind farms (75%); regulating
heavy industry so it has to reduce its emissions (74%); paying farmers
to plant more trees (68%); making it easier for drivers to switch from
petrol or diesel to electric cars (66%); and converting more homes to
use low-carbon heat like heat pumps and hydrogen (65%).

Chart 4.4. Support for different policies to reduce the UK's greenhouse
gas emissions
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The three least popular policies are: taxing all carbon emissions
across the economy (41% support this); encouraging people to eat less
meat (only 31% support this); and taxing travellers who take more than
two flights each year (30%).

It is particularly interesting that, among Conservative voters, 72%
support increasing the use of renewable power like solar and wind
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farms - the same proportion of under 40s who support it. Among
Conservative voters who live in rural areas, support is similarly high
(69%). Given the previously common assumption that renewable energy
— particularly onshore wind - is unpopular among the Conservative
Party’s rural voter base, this is a noteworthy finding.?*

Offering incentives for home insulation, which Bright Blue
recommended in our report Better homes, is a very popular policy
among Conservative voters, with 77% in support.”'® There is similarly
strong support among both Leave-voting Conservative voters (76%)
and Remain-voting Conservative voters (80%).

Opverall, these findings are somewhat unsurprising given the intuitive
attraction to someone of benefiting from incentives over paying new
taxes. However, one lesson for policymakers could be the importance of
framing climate policies in terms of incentivising the adoption of new
clean technologies that enable existing lifestyles to be maintained, rather
than ‘penalising’ the use of existing carbon-intensive technologies.

The polling also found that people broadly share the Government’s
recent priorities for tackling sources of greenhouse gas emissions. As
demonstrated in Chart 4.5, the top four sources of emissions that UK
adults think government should prioritise reducing are: waste (44% put
in their top three); coal power stations (40%); petrol and diesel vehicles
(38%); and heavy industry (35%). As demonstrated in Chapter One,
the power sector, waste, and industry have seen the biggest falls in
emissions, while the Government has introduced several new policies
to stimulate the adoption of electric vehicles in the transport sector.

The three least popular sources of emissions for the Government to
prioritise reducing are: ships (just 5% put in their top three); gas boilers
(4%); and trains (4%). There is not much variation in the results for
under 40s and Conservative voters.

215. Gavriel Hollander, “Minister says onshore wind should be allowed to compete for subsidies’, https://
utilityweek.co.uk/minister-says-onshore-wind-should-be-allowed-to-compete-for-subsidies (2017).
216. Sam Hall and Ben Caldecott, “Better homes”, 14-17.
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Chart 4.5. The sources of UK emissions that contribute to climate
change the Government should prioritise reducing
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The evidence on public attitudes towards different policies on
tackling climate change is important for — and will inform - our policy
development on deeper decarbonisation, which will be presented in

Chapter Five.

The UK’s international leadership on tackling climate
change

As Chart 4.6 shows, 63% of UK adults agree that the UK should be a
global leader in tackling climate change (66% of under 40s agree and
56% of Conservative voters); and 61% agree that, by cutting its emissions,
the UK will benefit economically by creating new low-carbon industries
(65% of under 40s agree and 56% of Conservative voters).
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Chart 4.6. Support for the UK's international leadership
on climate change
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The polling also tested attitudes to the adoption of a net zero
emissions target in the UK and reveals clear public support for it. As
Chart 4.7 below demonstrates, 64% of the public agree the UK should
aim to cut its carbon emissions to zero in the next few decades, so it
does not add any more greenhouse gases to the atmosphere (64% of
under 40s agree and 58% of Conservative voters).

Interestingly, the polling shows a consistent level of public support
for the UK cutting its carbon emissions to zero in the next few decades
across different socio-demographic characteristics. There is minimal
variation according to age, with the same proportion (64%) of 18-24
year olds and 65 year olds and over in favour of the UK cutting its
carbon emissions to zero. Majorities of both Leave (57%) and Remain
(74%) voters support the UK cutting its carbon emissions to zero in
the next few decades. More ambitious climate targets, therefore, are
popular with all age groups and with both sides of the EU Referendum
debate, but are particularly popular with Remain voters.
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Chart 4.7. Support for the UK cutting its carbon emissions to zero
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We also asked respondents how quickly the UK should cut its
emissions relative to other countries. If the UK was to adopt a legal net
zero emissions target, it would be the case that the UK would have one
of the most ambitious climate targets in the world. However, a large
majority of UK adults (90%) believe the UK should cut its emissions at
least as quickly as other countries. In fact, 38% say the UK should cut
its emissions faster than other countries. Among Conservative voters,
91% believe the UK should cut its emissions at least as quickly as other
countries, with 30% saying they should cut them faster than other
countries. As seen in Chart 4.8, UK climate leadership is particularly
popular among the under 40s, with nearly half (47%) saying that the
UK should cut its emissions faster than other countries, which is the
most common answer.
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Chart 4.8. The rate at which the UK should reduce its emissions
compared to other countries, according to under 40s
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Conclusion

This polling analysis has shown that there is strong and growing
public concern about climate change and a belief that it is causing
more extreme weather around the world. We have found support for
tackling greenhouse gas emissions from a range of sectors and sources,
although there is scepticism about reducing emissions in the aviation
and agricultural sectors through measures to reduce demand for
polluting behaviours.

Crucially, the polling also revealed that there was significant support
for the UK leading internationally on tackling climate change, for
cutting its emissions to zero, and for capturing the economic benefits
of deeper decarbonisation. Therefore, there is clear public support for
the UK Government to enshrine in law the Paris Agreement pledge to
reduce its greenhouse gas emissions effectively to zero in the second
half of this century.
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In general, we found that younger people tend to be more
supportive of greater ambition on tackling climate change than the
general population, as are people who voted Remain in the 2016 EU
Referendum. Conservative voters tend to be marginally less supportive
of tackling climate change than the general population, although there
is still support among a majority of Conservative voters for more
ambitious action on climate change.

There is clear public support for deeper decarbonisation in the decades
ahead, including through the adoption of a new, legal net zero emissions
target. The next and final chapter outlines the policies that could be
introduced to achieve deeper decarbonisation in the next few decades.
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The previous chapter demonstrated that there is growing public concern
about the impacts of climate change, particularly among younger voters,
and strong support for more ambitious climate targets and policies,
including the UK adopting a new, legal net zero emissions target.

The case for deeper decarbonisation in the decades ahead is strong
and derives from changing climate science, developments in clean
technology, progress in the international legal framework, and - as
the previous chapter showed - clear public support. In this chapter, we
propose policies to achieve deeper decarbonisation through updates to
the Act and the adoption of a new, legal net zero emissions target.

Policy approach
Strengthening the Act requires more stringent targets, improvements
to the institutional infrastructure of the Act, and a strategy for
decarbonising the hardest-to-reach sectors.

When formulating policies, we applied two particular key tests that
had to be met:

® Being technically achievable. Climate targets and policies should
be pragmatic. The targeted level of emission reduction should be
based on what climate science has found to be required to avoid
dangerous levels of climate change and on what clean technology
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is able to deliver. Targets must also be sufficiently long-term to
be achievable within government policy and business investment
cycles. To be sufficiently credible for businesses to invest in, and to
be trusted by the public, climate targets must be feasible.

® Benefiting the UK economy. Deep decarbonisation will require
upfront investment by the public and private sectors, and therefore
will entail additional short-term costs. But, as explained in Chapter
Three, there are also economic opportunities in establishing new
global industries that will deliver long-term economic prosperity
for the UK as well as lower economic costs from reducing climate
impacts, such as damage to properties from flooding. Policies,
therefore, should balance minimising the short-term costs and
positioning the UK to benefit economically from the global
adoption of clean technologies.

Recommendation one: enshrine in law a net zero greenhouse
gas emission target in line with the Paris Agreement.

The Government should amend the Acts long-term target so that
it sets a target date for the UK to reach net zero greenhouse gases,
whereby any residual greenhouse gas emissions are removed from the
atmosphere by ‘sinks’, such as trees and peatlands, or offset by funding
greenhouse gas emission reduction in other countries.

The date of the target should be set so that the UK makes an
equitable contribution to meeting the Paris Agreements target to limit
temperature rises to 1.5°C above pre-industrial levels. The Government
should ask the CCC to advise on the appropriate date for reaching net
zero and the CCC should draw on the latest evidence from this year’s
forthcoming IPCC report on pathways to achieve a 1.5°C temperature
goal. The CCC has recently advised that, to achieve this temperature
goal, the 2050 target would need to be revised to a reduction of at least
86-96% relative to 1990 (compared to 80% at the moment).?"” This

217. Committee on Climate Change, “UK climate action following the Paris Agreement’, 24.
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advice, however, will need to be revised in light of the evidence from
the forthcoming IPCC report on pathways to achieve the 1.5°C goal.

As has been demonstrated in Chapters Three and Four, the scientific,
technological, legal, and political cases for a new net zero emissions
target are strong. The climate science is clear that the world must
peak and then eradicate global greenhouse gas emissions within the
next few decades in order to avoid dangerous levels of climate change.
Although we do not yet have all the technologies that are needed to
completely decarbonise, Chapter Three clearly demonstrated that the
pace of cost reduction and innovation make it very likely that new
clean technologies are emerging and will emerge to enable net zero to
be achieved. Furthermore, the Government has some limited flexibility
to meet its targets through purchasing international carbon permits.

The Energy and Clean Growth Minister, the Rt Hon Claire Perry
MP, recently announced that the Government will ask the CCC to
advise on the suitability of the UK’s long-term climate targets later this
year after the IPCC report on pathways to achieving the 1.5°C goal is
published.”® She has subsequently suggested that the Government is
examining a 2050 net zero emissions target.”’* The Government already
accepts the case for enshrining a net zero emissions target in law: the
then Energy Minister, the Rt Hon Andrea Leadsom MP, made the
original commitment in a House of Commons debate in 2015 and the
Government has repeated it on several subsequent occasions.??

Other countries such as Norway and Sweden have now formally
adopted net zero emission targets for 2050 or earlier. Setting a similarly
ambitious target date is essential if the UK is going to maintain its
historic leadership position on tackling climate change that originates

218. Jillian Ambrose, “UK on path to ‘zero carbon’ economy”, The Telegraph, 17 April 2018.

219. House of Commons Hansard, “Oral questions for the Department for Business, Energy and
Industrial Strategy”, https://hansard.parliament.uk/Commons/2018-05-01/debates/2F00601B-3FA9-
4D62-8003-5F79A7547895/BusinessEnergyAndIndustrialStrategy (2018).

220. Madeleine Cuff, “Government confirms zero-emission Paris goal to be enshrined in law",
Business Green, 16 March, 2016; HM Government, “Clean Growth Strategy: leading the way to a low
carbon future”, 57.
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with former Conservative Prime Minister Margaret Thatcher’s seminal
speech to the UN General Assembly on the need for urgent, coordinated
international action.”?! On the tenth anniversary of the Act, this year
would be a very opportune moment to begin the legislative process, as
the UK has the opportunity to become the first G7 economy to take this
step. This act of international leadership would also demonstrate the
Government’s ambition to create a more ‘Global Britain’ after Brexit.

Recommendation two: allow some limited flexibility to meet
the new net zero emission target using carbon permits.
The Government should be allowed to meet a limited proportion
of the net zero emission target through purchasing domestic and
international carbon permits, in order to compensate for the remaining
emissions produced in the UK.

The limit on the number of permits allowed to meet the target should
be based on the CCC’s advice of what proportion of UK emissions
cannot be feasibly eliminated with current technologies. Given the
rapid pace of technological innovation, this carbon permit limit should
be reviewed regularly to see if it can be reduced.

The use of carbon permits to meet targets is already permitted under
the Act, as explained in detail in Box 3.2, although it is intended to
be limited to exceptional circumstances and requires the Government
to take into account the formal advice of the CCC. The Swedish
Government’s net zero emissions target allows up to 15% of the target
to be met through offsets, either in Sweden or elsewhere in the world,
reflecting the fact that not all the technology to completely decarbonise
every sector currently exists.??

These permits would be separate from and additional to the Official
Development Assistance (ODA) that the UK currently spends on

221. Margaret Thatcher, Speech to United Nations General Assembly (global environment),

8 November, 1989, https://www.margaretthatcher.org/document/107817.

222. The Swedish Environmental Protection Agency, "Sweden’s third biennial report under the
UNFCCC", http://unfccc.int/files/national_reports/biennial_reports_and_iar/submitted_biennial
reports/application/pdf/1973425_sweden-br3-1-swe_br3_20171222.pdf (2017), 21.
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helping developing countries to mitigate and adapt to climate change.
UK funding from its ODA budget and from international carbon
permits are important in helping developing countries to decarbonise
sufficiently to enable the 1.5°C temperature goal to be achieved.

The CCC’s modelling has found that around 92% of UK greenhouse
gas emissions could be eliminated with existing technologies, but it does
not have a viable pathway for cutting the remaining 8%.>** As argued in
Chapter Three, however, given the scale of technological change in the
past ten years, it is likely that new clean technologies, many of which
the UK should excel in, will emerge in the coming decades to enable
deep decarbonisation.

Allowing carbon permits is important because it gives the net zero
emissions target credibility. The setting of technically infeasible targets
would undermine public and business confidence in an updated Act. In
addition, while it is important that the UK focus primarily on its own
domestic emissions for which it is directly responsible given the limited
potential for negative emissions as highlighted in Chapter Three, the
net effect on the global climate is the same whether emissions are saved
in the UK or elsewhere in the world.

Recommendation three: include international aviation and
shipping formally in carbon budgets.

The Government should formally count the emissions from
international aviation and shipping in future carbon budgets under the
updated Act. Currently, their emissions are only informally taken into
account when the CCC advises on the setting of carbon budgets. They
are also included within the long-term target.

Progress in cutting emissions in both these sectors, as described in
Chapter One, has been minimal to date. By including these sectors
formally in carbon budgets, the Government will have a legal obligation
to set out policies to reduce or allow for their emissions, which it

223. Committee on Climate Change, “UK climate action following the Paris Agreement’, 37.
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currently does not have.

The Government should pursue a dual approach for decarbonising
international aviation and shipping. First, it should push for increasing
the ambition of the international agreements, which were described in
Chapter One. The UK has recently been a strong supporter of greater
ambition at both the International Civil Aviation Organisation (ICAO)
and the International Maritime Organisation (IMO), the UN bodies
that regulate these sectors.”* But their current agreements on limiting
emissions are underwhelming and the targeted emissions reductions
are no way near ambitious enough to achieve the Paris Agreement
goals.?> It should be a major priority of the UK’s international climate
diplomacy to ratchet up these international emission reduction targets
and policies.

Second, the Government should set out a comprehensive domestic
strategy for decarbonising these sectors. Above all, the Government
should increase public research and development spending on new
hybrid and electric planes, as well as sustainable bio jet fuels. The UK
has world-leading aerospace and shipping industries, which means it is
well-placed to develop and commercialise these new clean technologies.
Establishing the UK as a world leader in technologies such as electric
aviation would bring substantial economic benefits in the coming
decades. The electrification of some shipping and aviation would also
benefit the local environment, through lower noise and air pollution.

As shown in Chapter Four, seeking to reduce demand for flying
would be an unpopular approach among the public to decarbonising
aviation, as it could make holidays or visiting family and friends more
expensive. In addition, constraining either flying or shipping could
undermine the Government’s post-Brexit free trade agenda. Instead of

224. Roger Harrabin, “Shipping faces demands to cut CO2”, BBC News, 31 March, 2018.

225. Sophie Yeo, “Explainer: how aviation could, finally, agree a climate deal”, https://www.
carbonbrief.org/explainer-aviation-finally-agree-climate-deal (2016); Jocelyn Timperley, “In-depth:
will countries finally agree a climate deal for shipping?”https://www.carbonbrief.org/in-depth-will-
countries-finally-agree-climate-deal-for-shipping (2018).
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limiting demand through higher taxation or restricting capacity, the
Government’s first priority must be developing technological solutions
for decarbonising aviation and shipping, capturing the industrial
benefits for the UK, and pushing for strong international agreements
to implement them.

Recommendation four: fund farmers, land owners, and land
managers to store carbon on their land.

The Government should significantly increase the amount of funding
available to farmers, land owners, and land managers to store carbon
on their land through measures such as tree planting or peatland
restoration, or to cut their soil emissions through reduced fertiliser
use, planting cover crops, or using no-till practices.

The additional funding should be delivered through a new market-
based commissioning scheme for rural payments that should be
established after Brexit when the UK leaves the EUs Common
Agricultural Policy (CAP). Bright Blue has set out a detailed blueprint
for how this new scheme would work in our previous report, A greener,
more pleasant land.** In short, farmers, land owners, and land managers
would bid through an online reverse auction to deliver particular
measures that improve the environment.

Most of the funding initially would come from maintaining the
approximately £3.1 billion a year that is currently spent in the UK
on CAP, but over time, private sector and charitable organisations
might also choose to fund these measures. Indeed, as this reports
recommendations allow the limited use of carbon permits to meet the
net zero emissions target, additional private funding for this scheme
could come from mandating businesses, such as energy-intensive
manufacturers or airlines, to purchase carbon permits to offset their

domestic emissions.

226. Ben Caldecott, Sam Hall, and Eamonn Ives, “A greener, more pleasant land: a new market-
based commissioning scheme for rural payments”, http://green.brightblue.org.uk/s/A-greener-more-
pleasant-land-r3tf.pdf (2017), 8-12.
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As argued in Chapter Three, the agricultural sector has so far hardly
contributed to emission reduction - and because of the emission
intensity of some livestock production, it is one of the hardest
sectors to decarbonise. Rather than seeking to reduce meat and dairy
consumption which the polling analysis in Chapter Four shows would
be unpopular, the Government should focus on encouraging farmers to
cut soil emissions and store more carbon on their land. This approach
would also create a more sustainable food production industry, increase
biodiversity, and boost natural flood defences.

Recommendation five: change the carbon accounting rules
to take account of all the lifecycle emissions of bioenergy.
Bioenergy is produced by the combustion of biomass, such as food
crops, wood, or organic waste. It has been proposed - and indeed
is already being used - as a decarbonisation tool in many sectors,
including transport, power, and heat.?” Although not all do, most
emission reduction pathways for meeting the Paris Agreement goals
include high levels of bioenergy.?*® There are likely to be significant
pressures, therefore, to expand the use of bioenergy with a net zero
emissions target in place. More stringent carbon accounting rules are
vital in order to prevent an expansion in the use of bioenergy that
does not genuinely assist with eliminating greenhouse gas emissions.
These changes to carbon accounting rules should in also inform what
technologies the Government chooses to support financially through
policy.

The Government should ensure that all the lifecycle greenhouse gas
emissions from bioenergy are properly accounted for under carbon
budgets. This should include emissions released during the combustion
of bioenergy, emissions from land use change where carbon stores, such

227. Biomass with carbon capture and storage (BECCS) is also a potential negative emission
technology. See: Danielle Venton, “Core concept: Can bioenergy with carbon capture and storage
make an impact?”, Proceedings of the National Academy of Sciences, Vol. 113 (2016), 13260-13262.
228. Detlef van Vuuren et al., “Alternative pathways to the 1.5° C target reduce the need for negative
emission technologies”, Nature Climate Change, Vol. 8 (2018), 1.
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as forests, are harmed, and emissions from indirect land use change
where bioenergy use creates more demand for arable land that in
turns drives deforestation. Currently, only full lifecycle emissions from
domestically produced bioenergy are accounted for, while bioenergy
that is imported from abroad is counted as zero emission.”’ This
has led to some sources of bioenergy, such as woody biomass in the
power sector and crop-based biofuels in transport, being used in the
UK despite it not delivering genuine greenhouse gas emission savings
relative to fossil fuels.”*

The Government should not completely prohibit the use of bioenergy,
which will be necessary for decarbonising certain sectors, particularly
aviation and some industrial processes. Some forms of bioenergy, such
as waste products, can reduce greenhouse gas emissions. But its use
must belimited in order to ensure it is genuinely clean energy. Restricted
bioenergy use will also have benefits for nature, as there is less pressure
to destroy important habitats for crops, and for food prices, as there is
less competition for food crops from the energy sector.

Recommendation six: provide public funding for a carbon
capture and storage (CCS) ‘demonstration project’ in an
industrial cluster.
There is already very strong evidence, particularly from the CCC and
the IPCC, that achieving the current long-term target in the most cost-
effective way will require CCS.”! In certain heavy industries, CCS is
the only available option for deep decarbonisation.

The Government should fund the deployment ofa CCS ‘demonstration

229. Committee on Climate Change, “Bioenergy review”, https://www.theccc.org.uk/wp-content/
uploads/2011/12/1463-CCC_Bioenergy-review_interactive.pdf (2011), 21.

230. Duncan Brack, “The impacts of the demand for woody biomass for power and heat on climate
and forests”, (https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/2017-
02-23-impacts-demand-woody-biomass-climate-forests-brack-final. pdf (2017), 14-15; John
Sterman et al., “Does replacing coal with wood lower CO2 emissions? Dynamic lifecycle analysis of
wood bioenergy”, Environmental Research Letters, Vol. 13 (2018); Committee on Climate Change,
“Bioenergy review’, 27.

231. Robert Gross, “CCS in the UK: a new strategy advisory group report’, https://www.theccc.org.
uk/wp-content/uploads/2016/07/CCS_Advisory_Group_-_CCS_in_the_UK.pdf (2016), 6-8.
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project’ in an industrial cluster in the UK, such as Teesside, where there
are economies of scale from the sharing of infrastructure to transport
the captured carbon dioxide and to store it. A ‘demonstration project’
is a commercial-scale, first-of-its-kind CCS plant. This is a necessary
first step in developing a UK CCS industry which will be a vital part of
delivering deeper decarbonisation in the decades ahead.

In parallel, the Government should develop a new policy framework,
which is likely to involve more effective carbon pricing for heavy
industry, to attract private investment and to expand the number of
CCS clusters.”*

In 2015, Bright Blue recommended that the Government scrap the
CCS demonstration project, which was set to receive £1 billion in
public funding, because it was poor value for money and incorrectly
focused on decarbonising the power sector.”® We urged that the
Government restrict any future CCS deployment to industrial clusters,
rather than just the power sector. The steep cost reductions in zero-
emission renewables in recent years, which were described in Chapter
Three, have demonstrated that CCS is a very expensive technology to
reduce power sector emissions.

For a net zero emissions target to be credible, the Government must
develop a new strategy to begin the commercialisation and deployment
of CCS in industrial clusters only, beginning with a demonstration
project. Given UK expertise in offshore oil and gas exploration and its
abundance of natural storage capacity under the North Sea, there could
be significant economic opportunities from UK CCS deployment.

Recommendation seven: establish and lead an international
net zero alliance.

The Government should leverage its new net zero commitment
internationally by establishing a new global alliance to push other

232. Lord Oxburgh, “Lowest cost decarbonisation for the UK: the critical role of CCS”, http://www.
ccsassociation.org/index.php/download_file/view/1043/508/ (2016), 57.
233. Ben Caldecott, “Green and responsible conservatism’, 43.
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countries to enshrine in a law a net zero emissions target. Other
countries, such as New Zealand and Sweden, have already adopted
net zero emissions targets and could be potential partners on this
campaign.

Bright Blue has previously argued that the UK should pursue separate
plurilateral climate agreements, alongside the formal UN framework
negotiations.”** We propose that this new net zero alliance should be
distinct, but complementary, to the Paris Agreement process.

Last year, following a Bright Blue recommendation, the UK launched
the Powering Past Coal Alliance jointly with Canada to encourage
countries and businesses to move away from burning coal.?® This
approach is already proving successful, with 27 member countries
and a host of businesses and organisations, including Drax, the largest
power station in Western Europe, signing up to the alliance since its
launch a few months ago.?*

Given the major threat that climate change poses to many
Commonwealth countries like Bangladesh and Fiji, the Government
chose an appropriate moment to announce its intention to review
the UK’ long-term climate target at the Commonwealth Heads
of Government Meeting in London in April 2018. The UK should
now use its two-year term as Commonwealth chair to encourage
other Commonwealth nations to join the net zero alliance. Another
important opportunity to promote the net zero alliance will be at the
European Council, where the UK could help to secure support for the
European Parliament’s recent vote in favour of adopting a net zero
emissions target.””

Although the UK produces only a relatively small, albeit significant,

234. Ibid., 48-9.

235. Ben Caldecott, “Keeping the lights on: security of supply after coal’, http://green.brightblue.org.
uk/s/Keeping-the-lights-on.pdf (2016), 21.

236. Madeleine Cuff, “Powering Past Coal: Bloomberg Philanthropies and Drax join forces with
UK's anti-coal push", Business Green, 9 April, 2018.

237. James Murray, “European Parliament votes to strengthen 2030 renewables goals and set 'net
zero' emission target™, Business Green, 17 January, 2018.
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share of global emissions, it can have a disproportionate influence
on global emissions through its world-leading climate change policy
framework, diplomacy, and thought leadership. The net zero alliance
should be the next focus area for UK international leadership on
climate change and would demonstrate the Government’s commitment
to creating a more ‘Global Britain’ after Brexit.

Conclusion

Together these policies present a credible but ambitious approach to
deeper decarbonisation in the decades ahead and delivering a new,
legal net zero greenhouse gas emission target.

Achieving this increased level of emission reduction will inevitably
be difficult and will require ministers across several government
departments to make hard decisions in the coming decades. However,
the scientific evidence is clear that reaching net zero, and thereby
ending the UK’s contribution to climate change, is an essential step if
the world is to avoid dangerous levels of warming and other impacts.
Clean technology is already enabling cost-effective decarbonisation of
many sectors and delivering concurrent industrial benefits to the UK
economy, while ambitious international frameworks ensure that the
UK is acting together with other countries. These favourable trends are
likely to continue.

The vision of a net zero economy is one that is strongly supported
by the UK public, including by younger and Conservative voters. UK
businesses are well-positioned to be at the forefront of providing new
zero-carbon products and services to a huge global marketplace. On
the tenth anniversary of its world-leading Climate Change Act, now is
the time to strengthen the UK’s long-term climate targets to ensure the
UK seizes this prize.

91



Annex:
POLLING QUESTIONS

1)

Thinking back to how you felt about climate change 10 years
ago, are you now more or less worried?

I am a lot more worried

I am a little more worried

I am neither more nor less worried

I am a little less worried

I am alot less worried

Don’t know

To what extent do you agree or disagree with the following
statement? “Weather is becoming more extreme around the
world because of climate change caused by humans.”

Strongly agree

Somewhat agree

Neither agree nor disagree

Somewhat disagree

Strongly disagree

Don’t know / not sure
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3) The UK Government recently set out its ambitions for

addressing long-term environmental challenges. Which of the

following environmental challenges, if any, do you consider to

be the most important for the UK Government to focus on?

Reducing plastic pollution

Improving air quality

Stopping climate change

Making farming and fishing more sustainable
Restoring wildlife habitats

Improving animal welfare

Banning the trade in ivory

Improving water quality

Helping developing countries to protect their environment
None of these are important to me

Don’t know

Which of the following sources of UK emissions that contribute

to climate change should the Government prioritise reducing?

Please select up to three.

Waste

Coal power stations
Petrol and diesel vehicles
Heavy industry
Fracking
Aeroplanes

Gas power stations
Meat and dairy
Ships

Gas boilers

Trains

None of these
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5) Would you support or oppose the government doing each of the
following to tackle climate change? [Strongly support, Somewhat
support, Neither support nor oppose, Somewhat oppose, Strongly
oppose, Don't know]
® Increasing the use of renewable power like solar and wind farms
® Making it easier for drivers to switch from petrol or diesel to

electric cars

Offering incentives to homeowners to insulate their properties

Converting more homes to use low-carbon heat like heat
pumps and hydrogen

Regulating heavy industry so it has to reduce its emissions
Paying farmers to plant more trees

Encouraging people to eat less meat

Taxing travellers who take more than two flights each year

Taxing all carbon emissions across the economy

6) Which possible impacts of climate change on your own and
your family’s life here in the UK would you like to hear senior
politicians discuss more? Please select up to three.

Damage to homes from more flooding and stronger storms

Loss of wildlife due to changing seasons and weather patterns

Higher food prices from a lack of water and worse soil quality

New diseases and invasive species from warmer temperatures

Coastal towns flooded by rising sea levels

Water shortages because of drier, hotter summers

Loss of railway lines, roads, and power lines from more
extreme weather

Health effects, such as heatstroke, from more very hot days

None of these
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7) Which possible international impacts of climate change would

8)

you like to hear senior politicians discuss more, if any? Please

select up to three.

Loss of natural environments like coral reefs and rainforests
Loss of world wildlife like polar bears

Food shortages from more extreme weather destroying crops
Destruction from more flooding and stronger storms
Increase in international instability and conflict

Water shortages from hotter weather and changes to rainfall
Migrants driven from their homes by extreme weather and
rising sea levels

Health effects like heatstroke from hotter, more extreme weather
None of these

To what extent do you agree or disagree with the following

statements about the UK’s international efforts in tackling

climate change? [Strongly agree, Somewhat agree, Neither agree

nor disagree, Somewhat disagree, Strongly disagree, Don't know]

The UK should be a global leader in tackling climate change
The UK should aim to cut its carbon emissions to zero in the
next few decades, so it doesn’t add any more greenhouse gases
to the atmosphere

By cutting its emissions, the UK will benefit economically by
creating new low-carbon industries

Do you think the UK should cut its greenhouse gas emissions

faster or slower than other countries?

The UK should cut its emissions faster than other countries
The UK should cut its emissions at the same pace as other
countries

The UK should cut its emissions slower than other countries
N/A - I don't think the UK should cut its emissions at all
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