


About Consumer Focus

Consumer Focus is the independent champion for consumers across England, Wales,
Scotland and (for postal consumers) in Northern Ireland. We operate across the whole of the
economy, persuading businesses and public services to put consumers at the heart of what
they do.

Consumer Focus was formed on 1 October 2008 through the merger of three organisations
T energywatch, Postwatch and the National Consumer Council (including the Scottish and
Welsh Consumer Councils). We are a statutory organisation that works within a devolved
setting, with work priorities varying across different parts of the country, but all working to
common strategic goals.

Through campaigning,advocacy and research, we champion consu
and public sectors by working to secure fairer markets, greater value for money, and

improved customer service. We have a particular focus on the interests of consumers in

mar ket s t hganta taerded 6bdye sGover nment as requiring add

Consumer Focus also has a commitment to work on behalf of vulnerable and disadvantaged
consumers, and a duty to work on issues of sustainable development.

www.consumerfocus.org.uk
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Consumer Focus foreword

July 2009 saw the publication oftheGover nment 6s pl aimafowecarbdnhe tr ansi
economy, describing it as one of the defining issues of the 21* century. The need to adapt to

inevitable climate change is fundamental to this plan succeeding. The latest science tells us

that while society must act to reduce greenhouse gas emissions to restrict global

temperature change to 2' C, current emissions put us on a path to a worse case scenario of

a 4' C temperature rise by the end of the century, as outlined by the Intergovernmental Panel

on Climate Change (IPCC).

The Climate Conference in Copenhagen, planned for December 2009, offers an opportunity

to assess the impact of climate change. This report sets out how climate change will impact

British consumers, with a particular focus on the impact on property and investments 1

choi ces mad eontumerstthatchie yikélystobe af f ected by tomorrowbd

We know from our survey that consumers are increasingly aware of the risks of climate
change, but do not have the information or the ability to prepare themselves. Consumer
Focus therefore wants the Government to:

{ embed action to make homes climate-r e si | i ent -hiomw sietts apwh @lae h t ¢
and energy saving in order to prepare every home in Great Britain for these twin
challenges

1 incorporate information on cooling in the energy performance certificate and
include climate projections in the Home Information Pack so that consumers know
today what risks their property faces tomorrow

i recognise that housingisavitalpatof t he nat i onahdthaitef rastruct
Government 6s approach t achamgingxclimate ghouidbe t o pr e
open to public scrutiny alongside other essential goods and services

We also call on businesses to provide climate-resilient products and services, particularly in
the property and financial sectors where today?os
changes in climate.

Finally, in no way should this focus on property and investments be read as a dismissal of
the devastating consequences that climate change is already having, and will continue to
have, on other areas of the world including sub-Saharan Africa, the Middle East, South Asia
and small island states. The imperative to cut greenhouse gas emissions remains, but we
ask that the above measures are used to advise and assist British consumers in the
necessity of adapting to a changing climate.

.
AP

Lord Larry Whitty
Chairman
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Executive summary

The UK Government, scientists, academia, non-government organisations (NGOs),
businesses and financial markets increasingly recognise the reality society faces 1 that it
needs to reduce our greenhouse gas emissions (mitigate) and adapt to inevitable climate
change, including rising temperatures and sea levels, and changing rainfall patterns. This
report aims to encourage these groups to incorporate the needs of consumers into plans to
adapt to a changing climate, by considering the views of consumers and how climate change
will impact different parts of Britain. The focus of the report is on long-term investments such
as property and financial investments, but climate changes will also impact the future supply
of essential goods and services such as food production and transport.

New research undertaken for this report shows that British consumers are more aware of the

risks posed by climatic changes than they were two years ago, regardless of social grade”.

43 per cent now feel they are at risk from heat waves, up from 27 per cent in 2007; and 31

per cent of consumers feel that they are at risk from flooding, up from 16 per cent. The
survey also showsthatc onsumer s dondot feel t henhowckhmate enough
change impacts will affect their purchases, and there is interest in insurance products which

support action on climate change. Consumers are more familiar with measures to prevent

climate change, rather than how to adapt to its effects.

The latest projections of how Britainbs ¢l i mat e wi | | change, called t
were recently launched. This report considers how changes to the climate will affect British

consumers. The projections show that Britain can expect temperatures to rise with an

increased risk of heat waves, less rainfall in summer and more in winter, as well as sea level

rises resulting in increased risks of coastal erosion and flooding. These changes will have

profound effects for consumers in the 21* century, with the elderly, those on low incomes

and those with pre-existing medical conditions being the most vulnerable. For example,

without adaptation, increases in the frequency of flooding events will lead to more property

damage, psychological distress, high repair costs and reduced property values.

Adaptation requires society and policy makers to understand what a changing climate
means to them, and to prepare for the new risks and opportunities it will bring. There is no
choice between mitigation and adaptation; organisations and individuals have to pursue
complementary actions on both.

As impacts from extreme events and incremental changes become more visible, it is
essential that consumers understand the implications and how these will impact upon their
acquisitions, such as property. They also need products and services, from water efficient
appliancest o 6 c-p i orwsfuir&ce policies, which will help them to adapt. Finally,
consumers need assurance from Government and businesses about risks to their properties
that are outside their control, particularly where flood defences are not currently planned.

Consumer Focus believes therae kidbs aan i omp @omt w@riatpy
embedding it alongside proposed actions to cut emissions, with support from social

marketing strategy that uses local messaging to communicate the risks and appropriate

actions to consumers.

'5 OET ¢ AAOA AOQinburing Buk Futute)l EQ AMBIAQO 4G ET EET ¢ & O 4111 001 xh
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Recommendations

Consumers can prepare their homes for changes in the climate and try to avoid investments at
risk from climate change, but they are reliant on the quality and availability of information, and of
related products and services. We ask that Government and business take action to help
consumers adapt.

Government

1. Better information on past flooding and future flood risks should be provided
through a compulsory flood report in Home Information Packs, complete with
reference to projected changes in climate. Consumers, particularly at the point of
purchasing a home, should have access to plans for existing and proposed flood
defences in areas that face an increased risk of flooding.

2. As ambient air temperature increases, more energy is required to cool a building.
Cooling measures must be included in domestic energy assessments to ensure
cooling is refer enkEnegyPerformamnee Cdrtifigate.dtpser t y 6 s
measure should be complemented by advice on low carbon cooling measures.

3.1l nformation on a h o sheuldsotenly bepvidedwhens i | i enc
property changes hands; the proposed smart meter and heat and energy saving
programmes provide an opportunity to undertake audits to assess the energy
efficiency and climate resilience of the housing stock. This should be
complemented by a social marketing campaign to help consumers reduce their
energy bills and related carbon emissions, and adapt to a changing climate.

4. Projected climate impacts must be taken into account in the delivery of housing
and regeneration, and in the development of sustainable communities. Property
should be included in preparations for climate changes, initially through the
inclusion of homes and insurance cover alongside other elements of the national
infrastructure in the application of the Adaptation Reporting Power in the Climate
Change Act 2008.

5. Prepare consumers by including climate resilience in the development and delivery
of the community and domestic aspects of the Heat and Energy Saving Strategy,
to complement infrastructure measures undertaken by the Environment Agency,
the water industry and others.

Business

6. Investment funds should explicitly provide consumers with more guidance on the
immediate and long-term impacts of climate change on their investments,
particularly those funds that label themselves as climate conscious or risk-averse.

7. The insurance sector has a key role to play in reporting the risks and impacts of
more extreme weather, and in providing an essential service to consumers who
are vulnerable to changes in climate or extreme climate events. Our survey shows
thatathrdofc onsumer s are i ntpeo efdnksdaddwance o6cl i mat
products which support adaptation measures or help in the case of climate events,
and products which stimulate consumer action to prepare for a changing climate.

8. Mortgage providers should consider the risks posed by climate change to the value
of homes, not only to express those risks to buyers but also to manage the risks to
their business and the economy.
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Introduction

The world is faced with years of continuing and unavoidable climate change.? Even if society

were able to stabilise atmospheric concentrations of greenhouse gases (GHG) immediately,

consumers would need to cope with rising temperatures for at least the next 30 plus years and

sea-level rises for several centuries, due to past and present day emissions. The future climate is

already set over this time period and the consequences cannot be ignored. New projections for

the UK have recently been published i the UK Climate Projections 2009 (UKCP09)*i which

show us how the UKO6s cl| i mdetades.Atepalscdivausgrmagks over r e
showing how it will continue to change during the coming century.

The temperature in Central England has increased by about 1°C since the 1970s, and it is likely
that human activity has contributed significantly to this increase. Sea levels around the UK coast
have risen by approximately 1mm per year in the 20th century, although the rate of rise in the
1990s and 2000s has been higher than this. All regions and nations in the UK have seen a
greater proportion of their winter precipitation falling during heavy precipitation events.

In the future, climate scientists expect to see warming across all areas, with a greater warming in
the summer than winter. It is likely that there will be more precipitation (rain, hail, snow etc) in
winter and less in summer for much of Britain, leading to increased risks of flooding and drought.
Sea levels will continue to rise, to a greater extent in the south of Britain than the north due to
vertical land movement.

These changes will have profound consequences for public and private policy, economies,
societies and the environment. Without a strong, global climate change agreement, and proven
action, the likelihood of catastrophic climate change increases and the potential to adapt is
undermined.

The Stern Review on the economics of climate change has made it clear that the benefits of
strong, early action on climate change considerably outweigh the costs.* It is evident that
decisions based on historical climate data are no longer future-proof, and the effects of a
changing climate are becoming an increasing feature of public and private sector strategic and
project risk management. As the impacts become more apparent individual consumers will have
to undertake their own adaptation responses.

Consumer Focus asked Acclimatise to undertake research to understand how current consumer
choices may be affected by inevitable changes in the British climate, particularly those with a
long-term and significant financial commitment on the part of the consumer. Acclimatise used the
findings of UKCPQ9, using the scenario outlined in Appendix One. Consumer Focus also
undertook research to understand the consumer perspective to identify where there may be gaps
inc o n s u mabilitysodorepare for changes in the climate. For most consumers, housing and
related home improvements represent their largest financial commitment. This report looks at
some of the implications of a changing climate on homes. It also considers other major
commitments such as pensions, investments and insurance services.

% Climate change 2007: The physical science basis. February 2007. Summary for policymakers. IPCC.
% UK Climate Projections 09 (UKCPQ9): http://ukcp09.defra.gov.uk/
* Stern Review on the economics of climate char@gptember 2006. HM Treasury.
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Todayansumers goncerns

A new consumer survey has been commissioned by Consumer Focus for this report, building on
previous research undertaken by the Association of British Insurers in 2007°. The objective was
to explore the understanding and awareness of consumers to some of the challenges they face
in a changing climate.

The survey was undertaken by YouGov from 8 to 10 July 2009. It was conducted using an online
interview administered by members of the YouGov Plc GB panel of 185,000-plus people who
have agreed to take part in surveys. The survey invited respondents to answer nine questions
aimed at ascertaining the levels of knowledge that British consumers held about climate change.
The questions aimed to di stwledgewofimgidgatiob mdasuesand ¢ o n s u
adaptation responses. The survey also sought to determine how consumers felt about the
products and services they are being offered and the quality of information given to them about
the impacts of climate change, in particular to acquisitions such as property. In total, responses
from 1,945 British consumers aged 18 and older were analysed. The cross breaks in the data
were by age, gender, social grade, region and nation. The figures have been weighted and are
representative of all British adults (aged 18 and older).

The survey indicates that, compared to 2007 (when a similar survey was conducted by the
Association of British Insurers) there is an increased feeling of risk among consumers i 43 per
cent now feel they are at risk from heat waves, up from 27 per cent in 2007; and 31 per cent of
consumers feel that they are risk from flooding, up from 16 per cent. This shows an increase in
awareness and concern among consumers about these issues.

It is also noticeable that, in the 2009 survey, despite this widespread rise in awareness and

concern, there is also arise inthe numberofpeopl e who think they wonot
these (13 per cent in 2007 up to 25 per cent in 2009). This could be explained by the fact that the
number of consumers having no opinion on climate change impacts has dropped significantly

from 28 per cent in 2007 to 8 per cent in 2009. Far more people now have an opinion about the

impacts of climate change (see Figure 1).

5ABI(2007)PL)/édzNJ\y5I hdzNJ CdziidzNB / f AYFGSY ¢KAY1Ay3a FT2NJ ¢2Y2N
http://www.abi.org.uk/content/contentfilemanager.aspx?contentid=24962
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2007 survey (undertaken for the ABI)

Flooding

Heatwaves
Windstorms
Subsidence
None of these
Don't know

Drought/ water restrictions

B 2009 survey

Figure 1: The impacts of climate change respondents feel they are at risk from
(Base: 2007 and 2009 results)

The 2009 survey also showed little difference between social grades. Figure 2 shows the
responses to the same question as above, but is analysed between social grades. There is a
great deal of similarity in the responses from ABC1 respondents (where the head of the
household has a managerial or supervisory role) and C2DE respondents (skilled and unskilled
workers).

Answered (Percent)

Climate Change Impact

EABC1 EC2DE

Figure 2: The impacts of climate change respondents feel they are at risk from
(2009 survey, analysed by social grade)
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Consumers were also asked if they felt there is enough information available regarding the
impacts of climate change to their acquisitions, such as property purchases. In response, the
majority of consumers (61 per cent) replied that they did not, with just 21 per cent saying that
they felt they had enough information.

Il nsurers can play a key rol e maepadwoef 6i hbeEanpump
example, insurance products could provide flood resilient repairs to properties that are at risk of

flooding®, or they could reward consumers taking action to reduce emissions or adapt to a

changing climate. The Association of British Insurers says that if customers want to insure their

home so they are provided with resilient repairs in the event of a flood, insurers would start to

offer these as part of climate proof policy, but that there is no consumer demand for such

policies. Instead, the industry found (following the 2007 floods) that consumers believe the
Government will now take action/’to ensure floods

Nevertheless, our survey found that a third of consume
pr oof §with cohsuneeys aged 35 and younger particularly interested.

30%

25%

20%

15%
10%
5%
1A RE 0

Very Quite  Notvery Notatall lalready Not Don't
interested interested interested interested havea applicable know
‘climate —Ido not
friendly’ have
policy home

insurance

Figure 3: How interested would you be in switching your home insurance over
to a 'climate proof' policy? (2009 survey)

® Surminski, S, 2009, How can the Insurance Industry Promote Climate Change Adaptation?,
http://www.cii.co.uk/downloaddata/TP18 Surminski_Adaptation_20May2009.pdf
"ibid
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Mitigation and adaptation

Although a lot of attention has been given to improving energy efficiency and reducing
greenhouse gas emissions (to mitigate climate change) in the past decade, consumers remain
unaware of some of the ways in which their lifestyles will be impacted by climate change and how
they will have to adapt.

In the survey, consumers were asked which methods they had heard of in terms of preventing
(mitigating) and protecting themselves (adapting) from the effects of climate change. The
responses suggested that consumers had a much higher awareness of mitigation-related
measures than adaptation measures (Figure 4).

80%

70% ——

60%

50%

40%

30%

20%

10%

0%

Both an adaptation and mitigation measure
Primarily a mitigation measure
Primarily an adaptation measure

Figure 4: Methods that consumers have heard of to prevent (mitigate) and
protect themselves (adapt) from the effects of climate change

As a location-specific example of this, in the south-east England (an area where temperatures
will rise considerably during the next 30 years), 67 per cent of people have heard of solar panel
installation (primarily a mitigation measure), whereas only 28 per cent of people have heard of
using shading and shutters on windows (primarily an adaptation measure) to cool a property in a
hotter climate (Figure 5). This illustrates that there is still some way to go in enabling consumers
to make long-term sustainable choices. Consumers understand they are at risk from climate
change but there are few ways available to help them gain an adequate and assured
understanding of how to adapt to this risk.
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Shading and
shutters on
windows

Figure 5: The percentage of respondents who had heard of installing solar
panel installation as opposed to installing shading and shutters on windows

The roll-out of smart meters and heat and energy saving measures provides an opportunity to

engage consumers both on energy efficiency and the adaptation of homes to avoid the financial

and environmental costs of cooling systems, both through the provision of face-to-face advice
and a wider social marketing campaign. These programmes also provide the UK Government
with the opportunity to audit the energy efficiency and climate resilience of the housing stock,

data that can be used to develop a strategic approach to preparing it for the future

(Recommendation 3).

Consumer Focus: Adaptation to a changing climate
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Impact on the
21%' century consumer

The UK Climate Projections

The latest and most detailed UK climate projections, UKCPQ09, were released in June 2009.
These report on observed and future changes in climate across the UK and have been created to
help Britain plan and prepare for a changing climate in the coming century.

The main findings from the UKCPO9 are available online®. This section summarises the key
findings and their implications for British consumers, before looking at the impact on homes and
other long-term investments in more detail.

Key findings

Temperature

Average UK temperatures have risen since the mid 20" century, as have average sea surface
temperatures around the UK coast. In many areas, annual temperatures have risen between 1 to
2°C in the period 1961 to 2006°.

In line with previous UK-wide projections, UKCPQ09 projects a further warming trend for the whole
of the UK, with summer temperatures expected to increase more than winter temperatures.
According to the UKCPO09 projections, by the 2020°, summers in southern England will, on
average, be 1.6°C warmer than the 1961-90 baseline, whereas in Scotland summers are
projected to be 1.4°C warmer on average.

Temperature change can affect demand for various products and services. Most notable is the
impact of temperature rise and reduced precipitation on water use. It is apparent that during
hotter temperatures, as in 2003, there is a noticeable spike in water demand (see Figure 6),
putting pressure on supplies.

1604 England and Wales
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Source: OFWAT

Figure 6: Domestic water consumption: litres per person per day,
1995/96 to 2007/08

8UKCP092009c http://ukclimateprojections.defra.gov.uk/content/view/826/519/
o UK®09 2009¢2009¢ http://ukclimateprojections.defra.gov.uk/content/view/772/9/
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Precipitation

Recent trends have shown decreases in summer precipitation across Great Britain apart from
north-east England and northern Scotland. This trend is set to continue with summers projected
to become markedly drier.

In many areas of Britain, there are already issues with water availability. This is of particular
concern in the South East and parts of Wales, the Midlands and the South West. In future,
summer precipitation is expected to reduce across Britain, increasing the likelihood of summer
droughts with higher water abstraction demands. This is exacerbated by enhanced irrigation and
new development®. The greatest decreases are likely to be in parts of South West England,
which could receive up to 40 per cent less rain by the 2050°.

Winters, on the other hand, have been getting wetter across large parts of Britain and this trend
is expected to continue into the future, leading to increased risk of flooding. Large parts of north-
west Scotland and some parts of north-west England have already seen increases in winter
precipitation by more than 50 per cent during the period from 1961 to 2006. By the 2020°, winters
could on average be seven per cent wetter in South West England and four to seven per cent
wetter in Scotland.

Heavy rainfall threatens aspects of agriculture, while in urban areas the lack of permeable ground
puts pressure on essential services such as drainage and sewer systems as well as underground
railway and road routes. This is because there is little or no soil for the water to soak away into.
The lack of permeable surfaces also limits the evaporation of moisture, which is a key factor in
the local climate response to warming in less built-up areas.

Sea level rise and storms

Sea levels around Britain rose by about 1mm per year in the 20" century and are projected to
continue rising in the 21* century. Under the medium emissions scenario, sea levels in the
Thames Estuary could be 13.5cm above 1990 levels by 2030, compared to 8.2cm in Edinburgh.

Larger rises in sea levels (in some cases of up to 1.6 metres by 2100) are also a possibility.

Some homes, currently protected by coastal defences, are now are estimated to be at risk of

flooding once in 100 years. By the end of the century this could have dropped to once in five
11

years.

Severe windstorms around the UK have become more frequent in the past few decades.
However, climate modelling is not robust enough to give a clear picture of how these storms will
be impacted by climate change.

Flooding

A number of regionally-specific flood risk assessments have recently been undertaken in Britain.
These show that more than five million homes in England™ are at risk of flooding, as well as
220,000 in Wales™ and more than 100,000 in Scotland™®.

Y SEPA, 2008ttp://www.sepa.org.uk/water/water _publications/idoc.ashx?docid=0ea256tZ01-49de-b2al-
1922efbda38f&versiond

" The Pitt Review, 2008

http://archive.cabinetoffice.gov.uk/pittreview/ /media/assets/www.cabinetoffice.gov.uk/flooding_review/pitt_revi
ew_full%20pdf.pdf

2 Environment Agency, 20@ghttp:/publications.environmentagency.gov.uk/pdf/GEHO0609BQ&8.pdf

* Environment Agency, 2068http:/www.environment-
agency.gov.uk/static/documents/Research/ENV0005_Flooding_in_Wales ENGLISH AW_LR(1).pdf

4 ScottishEnvironment Protection Agencg009
http://www.sepa.org.uk/climate_change/impacts/uk/implications_for_scotlanspa
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These assessments include estimations of flood risk from rivers and the sea, as well as risk of
flooding from surface water. This is caused by both natural and man-made factors, such as:

1 the intensity of rainfall (which will increase with climate change)
1 the topography of the area

i the saturation of the ground

1 river levels

1 the capacity and condition of the sewerage and drainage system
1 the type of surface material

1 planning and development

The summer floods of 2007

The geographical scope of the floods of June and July 2007, and the physical and economic
damage they caused, were on a scale not seen for sixty years. What made the floods particularly
unusual was that about two-thirds of the flooding was caused by surface water', often after
intense rainfall overwhelmed drainage systems.

The human impact of the flooding was distressing; thirteen people died, 44,600 homes were
flooded and, for a long time afterwards, thousands of people were unable to return to their
homes. In Gloucestershire 500,000 people were without water and electricity due to disruptions
to essential infrastructure. The economic impacts were also very severe; 7,100 businesses were
flooded and there was widespread disruption to the motorway and rail networks. The floods
caused an estimated £3 billion in damage.®

Changing demographics in a changing climate
The changes in climate come at a time when the UK population is projected to continue growing.
Population growth is expected to continue by nearly 20 per cent by the 2030° on the basis of

fertility, mortality and migration trends, not accounting for any climate change related migration®”.
This suggests increased demand for resources unless efficiency measures are delivered.

15 Environment, Food and Rural Affairs Committee, 2008
http://www.publications.parliament.uk/pa/cm200708/cmselect/cmenvfru/49/49.pdf
18 ABI, 2007http://www.abi.org.uk/content/contentfilemanager.aspx?contentid=24967

7 ONS(2009)http://www.statistics.gov.uk/hub/population/populatiorchange/populatiorprojections/index.html
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Figure 7: UK population, 2006 and 2031, 2006-based (Source: ONS)

The pyramid above shows that the UK population is ageing. By 2031, there will only be a
marginal increase in the number of people younger than 50, but a much larger proportion of
people will be aged 60 or older.

Older people are more vulnerable to the impacts of climate change, especially during heat waves
because their body's basic temperature control mechanism may not work as well as it should or
because of the presence of drugs that interfere with normal function. This was found to be the
case during the 2003 summer heat wave, which caused more than 2,000 deaths in the UK,

mostly among the elderly.

The vulnerability of the elderly during extreme heat events may be partially counterbalanced by
the fact that winters are already, and will continue to become, milder. This should, however, not
be used as a rationale to delay action to adapt to a changing climate or halt efforts to cut
greenhouse gas emissions.

Population density in the South East

Statistical analyses for future temperature from the UKCPOQ9 climate projections indicate that
south-east England will experience the largest increase in the number of hot days. The number
of days with temperatures rising above 25°C is expected to increase from around 20 days per
year at current levels to approximately 50 by the 2080° under the medium emission scenario
every other year (see Figure 8 below).
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Figure 8: Number of hot days (above 25°C) annually estimated by the Weather
Generator, for baseline (1961-1990) scenario (top row) and 2080s medium
emissions scenario (bottom row)18

In terms of precipitation, by the 2080°, there will be more dry spells (periods without precipitation
for longer than 10 days), particularly in the South East'. Some areas will be subject to more than
12 dry spells every other year in the medium emissions scenario. The South East, therefore, will
be particularly impacted by heat and drought. These challenges will be amplified by the high
population density in the region®.

Firstly, the large heat capacity of the built environment causes heat to be stored during the day

and released gradually overnight, increasing night-time temperatures in urban areas significantly

in comparison with non-urban areas. This is called the Urban Heat Island Effect (UHI). The

consequence of the UHI (which is not currently shown in the UK Climate Projections) is that

gradual temperature increases and heat waves will be more apparent in urban areas and will

affect more people due tdty.these areasd popul atic

Furthermore, the risks of flooding from heavy rainfall are greater in urban areas across Britain, as
these generally have fewer permeable surfaces than non-urban areas. This means a higher risk
of flooding due to the pressure of higher winter precipitation on a drainage system designed for a
different climate and population level.

The elderly in coastal areas

The demographic breakdown of Britain is by no means equal when it comes to age: some areas
are inhabited by older people. The 2001 census found that there is a higher incidence of people

18 UKCP092009b, http://ukclimateprojections.defra.gov.uk/content/view/1819
19 UKCP022009h http://ukclimateprojections.defra.gov.uk/content/view/1810/9

20 Census2001a,2001a, http://www.statistics.gov.uk/census2001/downloads/density.pdf
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aged 75 and older in coastal areas, particularly in the south-west England and in East Anglia®”.
This means that coastal flooding will have more impact on older people, who may find it more
difficult to react to an emergency, to pay for repairs or to move home if flooding becomes a
persistent threat.

Managing the impact on consumers

Lessons can be learnt from the water and sewerage industry on how to meet consumer s 6 sneed
arising from climate change. A multi-stakeholder approach aims to adapt the industry to climate
changes and deliver energy and water efficiency. This involves a range of organisations working

with the industry, including Water UK, Ofwat, the Environment Agency, the Energy Saving Trust

and the Consumer Council for Water.

Adaptation to changing rainfall patterns, temperatures and water demand requires efforts on both
the supply and demand side®*:

Supply side Demand side

9 development of new resources including i reductions in leakage

additional reservoir capacity i extension of household metering

T desalination 9 development and promotion of water

9 small local use of rising groundwater and conservation measures for domestic and
artificial recharge industrial users (including water efficient
appliances)

T indirect re-use of waste water

. . 9 time-limited or flexible abstraction licences
9 resilience of supply systems to flooding

9 behavioural messaging (including the use
of water by different appliances, the cost of
leaving taps running)

9 improved infrastructure, treatment and
supply systems

Supportive Government policies include water efficiency in-built in environment policy-making for
England. The Department for Environment, Food and Rural Affairs (Defra) has developed a
vision to reduce per-capita water consumption from a national average of approximately 150
litres per person per day to a more sustainable level of 130 litres. From 2015, all homes built
using public money will need to meet Level 6 of the Code for Sustainable Homes which requires
a homeds wmption to becleassittzan 80 litres per person per day i with additional credits
for external water-related initiatives such as installation of water butts, drought resistant
landscaping, on-site surface water management and storm-water management.?®

These measures set the foundations for a secure water supply despite changes to the climate.

The Consumer Council for Water believes this is due to the embedding of sustainability in the
sectords regulation by Ofwat, and etvdinerabilitgafogni t i
water supply to changes in climate.

% Census2001b, http://www.statistics.gov.uk/census2001/downloads/over_75.pdf

22 UKCP09, 2009e, Adaptation in thetarasector,
http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=468&Itemid=476&adapt ref-aad
correspondence from Consumer Courior Water

ZWaterwise East, 2009, http://www.wateefficient-buildings.org.uk/?page_id=65
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Regulatory measures taken in the water industry
to meet the climate change challenge®

Working towards sustainable development was added to Ofwat's statutory duties by the
Water Act 2003. They expect changes in climate to affect society in certain ways:

1 water availability will be affected by changes in rainfall and higher demand is
expected as a result of warmer temperatures

1 water quality will change due to changes in temperature and rainfall patterns;
treatment will need to change as a result

i infrastructure such as water mains and sewers will be affected as a result of
changing soil moisture content or high volumes of waste water resulting from
frequent intense precipitation

1 the ability of sewerage systems to cope with surface water drainage resulting from
intense rainfall

Action taken by Ofwat includes:

i setting of voluntary water efficiency targets, including targets in the
2009 price review

i setting leakage targets to maintain security of supply

i scrutinisingc o mpani es 6 b uoensaretsasthegdrrachisvestment is
made to adapt to climate change

i seeking to balance the tension between greenhouse gas emission reduction and
energy-intensive treatment processes required

i developed indicators with the industry to track and manage the readiness and
resilience of its infrastructure, together with intervention options in case of extreme
climate events

i requiring companies to produce 25-year strategic direction statements that place
long-term planning in the context of climate change

There are no specific or mandatory GHG emission reduction targets for the water and
sewerage sectors, although they are guided by a number of Government policy instruments
designed to encourage emission reduction such as the carbon reduction commitment (CRC).

The use of the price review is key to this approach, assuring the regulator that investments in
water supply and waste systems are necessary costs for current consumers, and that plans are

3

24 Ofwat, 2008, Preparing for thetirech F ¢ I (1 Q& Of AYI 8 OKIy3IS LIt AOe adl G$
http://www.ofwat.gov.uk/sustainability/climatechange/pap_pos_climatechange.pdf

Ofwat, 2009,Water today, water tomorrogyOfwat and sustainability,
http://www.ofwat.gov.uk/sustainability/sustainabledev/pap_pos_watertoday.pdf
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in place to support supply to future consumers. This is not easily transferable to open markets.
However, under the Climate Change Act 2008, Defra has the power to require information from
reporting authorities. Consumer Focus believes that under this power a similar reporting and risk
management approach could be developed to support the adaptation of the housing and financial
sectors to changes in climate (Recommendation 4)

Efficiency and security of supply measures come at a cost. The Consumer Council for Water has

identified measures to reduce pressure on those in water poverty?®, but is concerned that this

group of consumers cannot afford to change appliances and, if on a water meter, are likely to

have already made behavioural changes to cut water use. It appears, therefore, that water

efficiency should be considered (alongside other adaptation measures such as resilience to

flooding) f or i ncl usi on ihno utsheed parpopproosaecdh Otwoh oslaevi ng h e
protect the most vulnerable consumers from future price rises.

%5 CC Water (2009)\ing with Water Poverty, http://www.ccwater.org.uk/upload/doc/Report_
_Living_with_Water_Poverty FINAL.doc#_To0c232912843
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Focus on homes

To provide an introduction into how British homes will be impacted by the changing climate,
Acclimatise assessed the impact of three different scenarios on consumers:

9 reduced summer precipitation
1 mean sea level rise; increased storm surge heights; coastal and river flooding
i average temperature rise and increased risk of heat waves

The results show a range of impacts on homes, affecting physical health and potentially causing
psychological distress. Consumer Focus believes that the incorporation of climate resilient
measures in proposals to address the energy efficiency of the housing stock could help reduce
these consequences of climate change, complementing infrastructural measures undertaken by
the Environment Agency, the water industry and others (Recommendation 5).

Reduced summer seasonal precipitation

The diagram below illustrates some of the main risks consumers face when buying and living in a
property, particularly in the south-east of England. As summer rainfall is likely to decrease, the
consumer should be aware of some of the main risks this poses to them.

The immediate impacts of decreased seasonal precipitation are:
1 an increased risk of drought, subsidence and heave
1 increased competition between water users
1 ecological impacts

Short term supply and demand management measures by water companies include, for
example, lower water pressures and water restrictions placed on consumers (eg, a hosepipe
ban). Longer term measures include:

1 demand management measures i for example, behavioural change to minimise water
use, universal water meters, increased water prices and consumers buying water
efficient equipment

1 supply management measures undertaken by water companies i for example,
developing new water resources, building new reservoirs and reducing leakage;
significant investment by the water industry will be reflected in the prices to both
domestic and commercial customers

1 Supply management measures by the Environment Agency i for example, reviewing
abstraction licences

With decreasing seasonal precipitation comes the added risk of subsidence due to lower soil
moisture levels. This can severely damage the fabric of houses, potentially leading to higher
insurance costs and/or requirements for consumers to pay significant amounts towards
remedying subsidence before the insurance policy pays out.

Often the consumer is unaware of issues affecting water supplies. The survey conducted for this
report bears this out: only 39 per cent of respondents think they are personally at risk from
drought or water restrictions.
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The consumer should have access to information on drought prone areas through organisations
set up to help prospective house buyers. Access to these resources, however, is currently limited
and can only be found through Governmental websites such as (in England and Wales) the
Department for Environment, Food and Rural Affairs and the Environment Agency and SEPA in
Scotland.

Providing products and services to meet the growing need for information and advice, as well as
products that help adapt a property to the direct and indirect impacts of climate change, will be a
key consideration in years to come. This is an area with distinct advantages for manufacturers of
water efficient devices. Manufacturers are starting to realise that through providing these devices
(eg, efficient washing machines), they are increasing their market opportunities.
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Figure 9: Decreased summer seasonal precipitation
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Sea level rise, increased storm surge heights,
coastal, river and surface water flooding

The diagram below illustrates some of the main risks that flooding and rising sea levels
present to consumers, through direct impacts on property and the wider impact on
surrounding communities.

The direct impacts from flooding are damage to individual properties as well as to the local
infrastructure. However, the relationships illustrated indicate that flooding can potentially
present a number of major impacts to consumers which should be taken into account when
purchasing or renting a property in an area with an existing or future risk of flooding,
including:

1 psychological distress

1 decrease in property value

1 reduction in the desirability of an area
1 major impact on personal finance

The direct impacts of flooding involve property damage and insurance costs. Insurance
premiums for properties located in flood prone areas may be high even before flooding has
taken place, which should be factored in when purchasing or renting a property. After a
flooding event occurs, premiums will increase again and more stringent exclusion clauses
may be imposed. Insurance companies have advised that they will continue to offer
insurance in flood risk areas although this is conditional upon the Government providing the
funding for improved flood defences. More vulnerable groups may find the cost of property
insurance becomes too high and decide not take out cover, for example the elderly who
have paid off their mortgage and are no longer obligated to maintain property and contents
insurance. Lower income groups may also be vulnerable if they choose not to take out
contents insurance as a way of cost-cutting in the short-term.

In the event of property and contents damage, homeowners and those renting property are
faced with damage to their possessions, potential displacement and psychological distress.
Sewer flooding can be particularly distressing and could increase as a result of surface water
flooding, with sewers unable to cope with the level of water entering them?®.

Flooding can cause serious indirect impacts to individual occupiers through damage to the
local water, energy, communication, transport and healthcare infrastructure. These wider
impacts are important to keep in mind, as the loss of basic services such as water and
energy provision may increase psychological distress and also prolong the recovery time
from a flood. Such flooding events may result in a reduction in desirability of an area and in
turn impact property value. Reduced desirability of an area will also make it less attractive for
economic investment, which could lead to a range of socio-economic impacts, setting off a
self-reinforcing downward spiral of decreasing property value. Council taxes could also be
impacted through increased costs arising from higher utility bills, maintenance of public land
to avoid surface flooding, adaptation of public-owned housing and offices, and support for
vulnerable people during periods of extreme heat or flooding.

% CC Water (2005) Sewer flooding: your questions answéstét//www.ccwater.org.uk/upload/pdf/COI_
_2359_Sewer_A5_leaflet.pdf
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The negative equity resulting from a decrease in property value, compounded with higher
insurance costs and the possibility of higher utilities and council tax costs, could result in a
major impact on personal finances.

Indirect impacts to the local infrastructure (energy, transport, communication and water
services) have the potential of compounding the risks of climate change. Even if consumers
have taken measures to protect their properties from flood damage, insurance rates and
property values may nevertheless be negatively affected by wider impacts on the
surrounding area.

Consumers are increasingly concerned about the impact of climate change, but do not
necessarily know how it will impact their home. Consumer Focus believes that consumers
should be made aware of the potential impact of climate change on property, as this is the
largest investment that most consumers make. Flood reports should be made compulsory in
Home Information Packs, complete with reference to the risks arising from changes in
climate and to plans for existing and proposed flood defences (Recommendation 1).
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Figure 10: Sea level rise, increased storm surge heights, coastal, river and surface water flooding
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Average temperature rise and increased risk of heat waves

As illustrated by the diagram below, the main risks consumers face from average
temperature rise and an increased risk of heat waves are thermal discomfort and heat
stress, resulting from increased temperatures inside the home, in their workplace, in
education and health care facilities, leisure and retail centres. Higher temperatures pose
considerable health risks for more vulnerable population groups, such as the elderly,
infants or those with pre-existing medical conditions. In the worst case, increased
temperatures and heat waves lasting for several days may prove fatal, as occurred during
2003, which caused more than 2,000 deaths in southern England, 60 per cent of which
occurred in people aged 75 or older.

It is important that consumers understand and consider how the wider impacts of
increased temperatures on local infrastructure will translate into individual discomfort. This
may be compounded for example, by water restrictions limiting the use of water for

c o n s u ndemesti©and recreational use, and increase stress on the healthcare system,
which may delay access to appropriate care.

In urban areas, the Urban Heat Island (UHI) effect will exacerbate thermal discomfort,
keeping buildings hotter during the night, thus increasing the risks for consumers living
and working in our cities.

Common responses to controlling temperatures inside buildings have focused on

i ncreasing the buil di ngo thewinepimarderttoymatinisetheet ai n h e
efficiency of space heating and keep down costs, as well as controlling greenhouse gas
emissions associated with winter-time heating. Widespread responses being integrated
into building maintenance or improvements have generally revolved around improving
insulation and installing double-glazing. However, there is limited information available to
consumers regarding the functionality of such responses in a warmer climate, especially
with the increased incidence of heat waves in the summer. These responses risk
compounding internal temperature gain and increased discomfort and heat stress, and
may provide a hidden pitfall for consumers investing their money in home improvement
measures in the longer term. Double-glazing, for instance, has the potential to reduce
heat gain in the summer, but may actually increase overheating if adequate ventilation is
not installed in the building®”.

It will become increasingly important for manufacturers to supply information on how
products and services perform in higher temperatures, and for policymakers to establish
an authoritative source of information for consumers to turn to. There is a clear need to
harmonise the installation of energy-efficient improvements with the need to adapt to a
changing climate. Consumer Focus believes this should be delivered through the
incorporation of cooling needs and measures in domestic energy assessments
(Recommendation 2). It should also use the proposed smart meter and heat and energy
saving programmes as a catalyst for consumer engagement in climate resilient measures
in the home (Recommendation 3).

" TRCC®008
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Figure 11. Average temperature rise and increased risk of heat waves
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Focus on financial services

Pension funds and ethical investments

When selecting where to invest, pension fund managers can choose from thousands of
companies operating across a wide range of industries both in the UK and globally, and a
range of other assets, including property. Pension contributions are invested in a variety of
assets, equities and other financial instruments providing secure long-term returns.
However, the long-term nature of these investments means their liabilities extend well into
the future and are most likely to be exposed to the impacts and economic costs of climate
change. Failure to account for the direct and indirect impacts of climate change on
investments may compromise the future security of pension funds.

Climate change presents either direct or indirect risks on investments:

1 direct risks through deterioration of the physical environment resulting from
climate change

i indirect risks through changes in policy directed at reducing greenhouse gas
emissions or for adaptation

Companies are starting to be affected by climate change through impacts on their assets,
costs and revenues. Specific risks companies face from climate change have been
classified into five broad categories?:

1 regulatory risk

1 physical risk

9 litigation risk

i competitiveness risk
1 reputational risk

Recent signals have indicated that some pensions and investment funds in the UK are
looking into the implications of a changing climate on the businesses they invest in,
although a lot of work remains in this area. A survey of the 30 largest UK fund managers
reveals that climate change is considered by a minority of pension schemes: only five
schemes state thattheywila s sess a fund manager s abil
related risks and opportunities, and seven schemes require that their fund managers
actively consider climate change related risks and opportunities as part of their ongoing
investment mandate.?

2 Wellingtonet al, 2004http:/pdf.wri.org/qa_climate.pdf
 FairPensions, 2008ttp://www.fairpensions.org.ukfairpensions_pdf/ResponsiblePensions_2009.pdf
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Even ethical pension funds, where choice of investment is influenced by a range of social,
environmental and ethical factors, show little consideration for climate change adaptation
in their investments. The ethical pension funds listed in the Ethical Investment Research
Ser vi c e §6reep &t Rhicadl Fund Directory show little awareness of adapting to
climate change in their criteria.*

Joint initiatives such as the UNPRI (United Nations Principles for Responsible

Investment), the IIGCC (Institutional Inves t or s 6 Gr oup onan€thd mat e Chang
Enhanced Analytics Initiative (EAI) allow investors to share experience and

understanding, pool resources and encourage better research to inform investment

decision-making and ownership practices, thereby improving long-term returns to

beneficiaries. The IIGCC in particular aims to better manage climate change risks through

the collaboration between pension funds and other investors.

There is a clear need to provide consumers with more guidance as to how sustainable
their pension fund investments are, and provide an authoritative source of information on
how climate change impacts are taken into account in these investments
(Recommendation 6).

Insurance

One of the impacts of climate change in Britain is greater potential for flooding. For the
consumer, withdrawal of insurance or increasing premiums because of changes in flood
risk can have serious consequences.

Insurers have made it clear that providing insurance cover to home owners is conditional
on Government increasing expenditure on flood protection®’. Without insurance cover,
securing a mortgage and selling a home becomes more difficult.

The Pitt Review of the summer floods in 2007 found that low-income households are the
least able to recover®. A third of residents of social housing have no insurance and half
do not have home contents insurance, as opposed to one in five of households on
average incomes*. Schemes for low-income households do exist, costing as little as 60
pence per week. The Pitt Review calls for better communication of these products to
those on low incomes and for the creation and application of insurance-with-rent schemes
by social housing providers.

*The EIRIS @en and Ethical Funds Directory,
www.eiris.org/files/public%20information%20type%?20publications/eirisethicalfundsdirectory 2138

1 6\BI Food Manifesto http://www.climatewise.org.uk/storage628/floodmanifesto.pdf

%2 pitt Review,
http://archive.cabinetoffice.gov.uk/pittreview/_/media/assets/www.cabinetoffice.gov.uk/flooding_review/
pitt_review_full%20pdf.pdf

* ibid
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Consumers in flood risk areas can increase the resilience of their property. The insurance
industry can help provide incentives to promote these actions and is in a unique position
to encourage consumers to undertake adaptation measures.** For instance, they could
choose to offer lower insurance premiums to home owners who install green roofs or
retain or install permeable surfaces in place of paving, since these help to reduce flood
risk (by slowing down run-off of water).

The survey conducted for this report shows a willingness on behalf of the consumer to
purchase a 6cl i mat e (igapolioythat racogsisestiese&iedsgf ol i cy
adaptation actions): 33 per cent of respondents stated that they were interested in

purchasing this type of policy.

Another area where this research has provided an insight is with advice for the consumer.
If a house located in a flood risk area is flooded, obtaining good advice on how to limit the
impact of future flooding is a necessary step. Insurance companies can require the
builders they use for repair work to retrofit properties with flood resilient materials. Advice
such as replacing carpets with tiled flooring, for example, is a simple and cost effective
adaptation response for the consumer and the insurance company, as this reduces the
cost of future flooding repairs.

Despite the intentionsofi nsur ance companies, consumers donot
they have taken to make their property more resilient to climate change. The systems by

which insurance companies rate risks do not pick up on adaptation actions. Once this

system is changed and policy holders are rewarded for managing their own risks, it is

likely that more consumers will be encouraged to make their properties climate resilient.

As well as providing intelligence on the impacts of climate change, Consumer Focus

believes that the insurance sector should respond to consumer interest in climate-proof

insurance with products which support adaptation measures or help in the case of climate

events (Recommendation 7).

The availability ofinsur ance wi | | affect a mortgage provide
a home-buyer; but even with insurance cover the mortgage provider should consider the

risks both to place a value on the home and to manage the risks to their business and the

economy (Recommendation 8).

General business exposure and resilience

Consumers are becoming increasingly concerned about the impact of climate change, as
these are becoming more apparent and publicised, yet there is limited evidence that
businesses are ensuring that the products and services they offer will be functional and
reliable in the face of climate change.

In the Consumer Focus survey, only 25 per cent of consumers responded that the
products and services they are offered meet their future needs when considering the
impacts of climate change.

% ABI 2007, Insuring our future climate: thinking for tomorrow, today
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Businesses have an important role to play in making sure that Britain is well adapted to
the effects of climate change. A recent global survey® highlighted that consumers are

beginning to push businesses to address the effects they have on the environment and
the products they offer. There are also signs that businesses are starting to respond to

consumerconcer ns, as can be seen in the BRCOs

strategic policies® on climate change.

A 2009 report*” by Acclimatise analysed the 2008 Carbon Disclosure Project (CDP)
responses from FTSE 350 companies (the largest 350 companies in the UK by market
capitalisation) and discovered that businesses are slow to adapt to inevitable climate
change. The report found that there has been some progress by companies in the UK
since the last report carried out by Acclimatise in 2006. However, it is clear that adaptation
has not yet gained the same level of interest given to mitigation.

Responses to the CDP were analysed by means of the Acclimatisation Index™ which was
used as a gauge by which to measure how various sectors scored in terms of adaptation.
The results suggest that most UK FTSE 350 companies may be failing to take notice of
the warnings issued by scientists or choosing to ignore relevant information, doubt the
conclusions or use uncertainty as a reason for inaction. The sectors that were found to be
performing the best in terms of adaptation are the water, pharmaceutical and insurance
sectors.

Through | istening to their customersd desi
services, and taking account of the available information on future climate change (for
example the UKCPQ9 projections) businesses can understand the risks posed by climate
change to their business models. They may also be in a position to take advantage of new
opportunities and make links to other consumer concerns with regards to the sourcing of
products and services, local employment and lower greenhouse gas emissions.

Businesses have the opportunity to differentiate themselves and increase shareholder
value by acting responsibly to improve their reputations and by providing products and
serviceswhichaddr es s ¢ o n s u maswih@nynevimarket, pagicularly one
where different approaches are needed for different homes, consumers require accurate
information on products and services.

% McKiny, 2008,

http://www.euractiv.com/29/images/Addressing%20Consumer%20Concerns%20about%20climate%20chan

ge_tcm29171614.pdf

*BRC, 208,
http://www.brc.org.uk/Downloads/A%20Better%20Retailing%20Climate.pdf
¥ Acclimatise, 2009,

http://www -05.ibm.com/uk/gogreen/pdf/carbon_disclosure project2008.pdf
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Conclusion and
recommendations

This report has explored some of the ways consumers will be impacted by climate change
using the latest climate projections from UKCPQ9, concentrating on their largest financial
commitment, property.

The YouGov consumer survey conducted for this report shows that more consumers
perceive themselves to be at risk from climate change compared to two years ago. This
signifies that the British consumer understands that they are at risk, yet there are few
ways that the consumer can gain an adequate and assured understanding of how to
adapt to this risk, despite the high value of property.

The survey shows little difference between consumers from different social grades in their
understanding of c¢climate risks. Physi cal measur
housed approach proposed by the UK Government t
further measures are needed to provide low-cost insurance tailored to the needs of those

on low incomes, for example, through its inclusion with rent.

Mitigation measures are far better understood by British consumers than adaptation

responses, even though climate change is now inevitable for at least the next 40 years

due to historic greenhouse gas emissions. The consumer will need a better understanding

of how the climate is changing and how to adapt to these changes in order to reduce the

risks to them through their investments, insurance and properties. Better information on

flood risks should be provided through a compulsory flood report in Home Information

Packs, complete with a reference to how climate changes are expected to affect those

risks. Also, the inclusion of cooling measures in the Standard Assessment Procedure

(SAP) for homes is required to ensure cooling i
Performance Certificate.

Further to this, information should not only be provided when property changes hands.
The planned smart meter and heat and energy saving programmes provide an opportunity
to assess the energy efficiency and climate resilience of the housing stock. This should be
complemented by a social marketing campaign to help consumers reduce their energy
bills and related carbon emissions, and adapt to a changing climate. The UK Government
then needs to incorporate property into the UK-wide Climate Change Risk Assessment
required by the Climate Change Act 2008.

Consumers must be informed and prepare themselves for the impacts of climate change,
and we have identified how this can be done. There are opportunities for manufacturers
and service-based organisations to help consumers adapt to inevitable climatic change in
addition to supporting the transition to a low carbon economy. This offers potential for
differentiated products and services that address ¢ 0 n s u meedssadd concerns. Much
criticism has been levelled at dubious green claims; therefore companies must provide
consumers with a clear and credible service that can help them protect their assets in a
changing climate.
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This report identifies particular responsibilities for the finance and housing sectors:

9 The insurance sector has a key role to play in reporting the financial costs of
more extreme weather, and is an essential service for consumers who are
vulnerable to or have suffered from extreme events.

|l

9 Mortgage providers should consider the risks posed by climate change to the
value of homes, not only to express those risks to buyers but also to manage the
risks to their business and the economy.

|l

1 Investment funds should explicitly consider short-term and long-term climate
change impacts on their investments, particularly those that label themselves as
climate conscious.

1

i Climate impacts must be taken into account in the delivery of housing, essential
infrastructure and utilities, the regeneration of our urban areas, and in the
development of sustainable communities.

Overall, adapting to a changing climate is a relatively new concern for consumers, but the
science illustrates that changes are now inevitable and our survey reveals that
consumer s 6arecgmwingeThimreport has identified action for Government and
businesses which can help consumers adapt to changes in the climate; actions which
must take place alongside initiatives to cut greenhouse gas emissions and restrict global
temperature change to 2' C.
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Appendix 1:
Global Climate Change

Depending on actionstakent o reduce greenhouse gas emissions
experience different degrees of change. Figure Al shows the range of projected global

average temperature increases during the coming century. These increases are based on

different emission scenarios which depend on future atmospheric concentrations of

greenhouse gases, land-use patterns, economic and population growth, and other forces.

Figure Al: Projected increases in global average temperatures under
different greenhouse gas emissions scenarios, relative to 1980-1999
baseline (IPCC, 2007a)*®

*® Further explanation of Figure $olid lines are mukinodel global averages of surface warming (relative
to 1980;1999) for the scenarios A2, A1B and B1. Shading denoteslthtandard deviation range of
individual model annual averages. The orange lieitotes the scenarifor the experiment where
concentrations were held constant at year 2000 values. The grey bars on the right indicate the best
estimate (solid line withi each bar) and thékely range assessed for each of the scenarios.
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