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Intr oduction

At the t urn of the 20th cent ury the UK arguably
led the w orld as an industrial nation. But its cities
bore the grimy marks of more than 100 years of
industrialisation and rapid piecemeal growth, and
much of its population, particularly the urban
population, was living in bad housing and unhealthy
conditions. During the early to mid 20th cent ury,
health and welfare inequalities, employment,
citizenship, environmental improvement and
countryside conservation became increasing
concerns. The 1947 Town and Country Planning Act
was one of the key pieces of post-w ar legislation
designed to address such issues.

Sixty years on from the 1947 Act the UK is a very
different place. Its people are generally wealthier,
better housed, better educated and healthier, and
they have more leisure time. But the UK no w f aces
a new set of pressures f or change, presenting new
concerns to be addressed through the planning
system – most significantly a changing climate, an
unparalleled demand for new homes, driv en by
demographic and population factors, and a crisis of
affordability. These factors are subject to great
uncertainty, both individually and in the way they
may interact.

The housing crisis

The 2003 Sustainable Communities Plan (SCP)
sought to address supply issues where housing
pressures were greatest by designating four growth
areas, while simultaneously designating ‘housing
market renewal pathfinders’ in areas of housing
market collapse. The aim was to increase
housebuilding to around 200,000 new homes a year
(from around 140,000), while creating robust
communities rather than ‘soulless ’ housing estates
by addressing environmental, social and economic
sustainability together.

It quickly became clear that achieving these
ambitious objectives would be extremely
challenging, so the Government subsequently
announced two further initiatives to supplement its
existing SCP growth plans:
• In 2005 local authorities were invited to apply for

‘growth point’ st atus, and the 29 authorities
selected in October 2006 have commit ted to a
step-change in the quality and quantity of new
housing in their localities. In return, the
Government is providing financial support over the
medium term.

• In May 2007, Prime Minister Gordon Bro wn
commit ted to building a series of ‘eco-towns’ –
new free-st anding settlements of bet ween 5,000
and 20,000 homes ‘intended to e xploit the
potential to create a complete new set tlement to
achieve zero carbon development and more

sustainable living using the best new design and
architecture’.1 New homes in these eco-to wns are
to be built to Code f or Sustainable Homes level
six (zero carbon) standards, with non-residential
buildings built to high environmental standards
until such time as there is a code for them too. 

The eco-towns w ill make best use of brownfield
land, particularly surplus public sector land such as
former Ministr y of Defence or NHS sites; and they
will draw on the good practice in urban extensions
and new set tlements identified in the TCPA’s recently
published Best Practice in Urban Extensions and
New Settlements review,2 supported by the
Communities and Local Government department
(CLG) – for example:
• the tempering of pre vious goals of self-containment

by an understanding of the benefits of the inter -
operability of places to their mut ual advantage
(with excellent public transport being essential to
the proper functioning of a net worked cluster);

• regional and sub-regional planning rather than
national specification;

• development over long-term time horizons;
• comprehensive assembly of the necessary land,

with a significant proportion of the land values
created by development captured and re-invested
in sustainability infrastructure;

• a specialist and dedicated delivery team;
• cross-party consensus for growth; and
• up-front investment from both the public and

private sectors.

On 27 July 2007 the Government launched its
Housing Green Paper,3 the latest st age in setting
out its growth agenda. This focused on issues of
affordability, supply (increasing the annual national
target to 240,000 additional homes per year and
extending the New Growth Points initiative to areas of
Northern England), and the delivery of infrastructure
and more environmentally sustainable homes.

Climate c hange adaptation

Given its potential catastrophic consequences for
human and ecological well-being, climate change is
the most fundament al of the pressures requiring a
response through the planning system. Atmospheric
carbon dioxide (CO2) concentrations are now at their
highest level for 3 million years, and global
temperatures have increased by about 0.6°C in the
last 150 years. Over two-thirds of this increase has
occurred since the 1970s.4 According to Working
Group 1 of the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC),
published in February 2007,5 scientific underst anding
of climate change has improved significantly in the
past few years such that there is now ‘90%
confidence’ that human activit y is having a warming

2   T&CPTomor row Series Paper 9: Eco-T owns and the Next 60 Y ears of Planning



influence, principally through greenhouse gas
emissions.

However, reducing emission levels is only part of
the climate change challenge. Even if w e were to
make significant reductions in emissions tomor row,
the lag in the climate system is such that emissions
already in the atmosphere will continue to affect the
climate for decades to come. The impact on towns
and cities and their inhabitants will be significant –
be it through uncomf ortably high temperatures,
greater incidences of flooding , strain on water
resources and quality, or less stable ground
conditions. Adapting to a degree of inevitable
climate change is therefore an essential part of
ensuring that our communities remain desirable
places in which to live and work.

Detailed information about the major climatic
changes that we can expect across the UK is
available in the UKCIP02 climate change scenarios
published by the UK Climate Impacts Programme
(UKCIP).6 In 2008 UKCIP will publish a new set of
scenarios (UKCIP08) which will describe climate
change in probabilistic terms, allowing a risk-based
approach to decision-making for adaptation.

Key future changes for the UK are summarised in
Table 1.

A weakness in the UKCIP climate change
scenarios is that they do not fully model the
extreme w eather events to whic h urban areas are
particularly vulnerable. Severe storms such as that
causing huge damage to parts of Southern England
in 1987 may become more frequent; so too ma y

flood events resulting from prolonged hea vy rainfall,
as experienced in both Northern and Southern
England in the summer of 2007. There is also
concern among climate experts that the UK may
experience more frequent, damaging coastal storm
surges and flooding. The South East is particularly
vulnerable owing to the funnelling ef fect of the
English Channel and the fact that the British Isles
are tipping (the South East is gradually dipping into
the sea while the North West rises – a hangover
from the last Ice Age).

Furthermore, the impacts are not only ph ysical:
there is also a social dimension. For example, the
civil unrest in Paris during the summer of 20 06 has
been attributed partly to the prolonged heat wave.

Planning f or climate c hange
adaptation

Given the long lifetime and high cost of the built
environment, it is imperativ e that w e plan for and
create communities that are robust in the f ace of
climate change. New developments must be
designed to cope w ith future rather than historical
climates. Adapting the existing building stock, which is
replaced at a rate of less than 1% a year, represents a
big challenge, but action is needed to make existing
communities more resilient to climate risks too.

Towns and cities around the w orld have been
designed and laid out to reflect contemporar y
fashions and needs, but also for the most part to
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Temper ature

Precipitation

Soil moist ure

Sea level

•  Annual w arming by the end of the century of between 1 oC and 5oC,
depending on the emissions scenario

•  Greater summer w arming in the S outh East than in the Nor th West
•  Increase in the number of very hot days
•  Decrease in the number of very cold days

•  Generally wet ter winter s for the whole of the UK, and increases in winter
precipitation intensity

•  Substantially drier summer s

•  Decreases in soil moisture in summer and autumn, especially in the
South East

•  Global average sea level will continue to rise for several centuries.
According to the IPCC F our th Assessment, by the 2090s global sea level
will increase by between 2 0 cm and 6 0 cm (relati ve to the 1 980-99
baseline), depending on the emissions scenario 

•  There will be significant regional dif ferences in relati ve sea level rise
around the UK

•  For some coastal locations and some scenarios, storm surges could
become more frequent

Confidence
level

High

High
High
High

Medium

High

High

High

High

Medium
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Fig. 1  Hea t ma p of London, Augus t 2003
Source: London’ s Urban Hea t Island: A
Summar y for Decision Ma kers8

reflect local climates. Cities in hot ter climates have
often used narrow streets, small w indows and
white-painted f acades to help keep temperatures
down, while cooler countries suc h as the UK have
traditionally focused more on w inter w armth.
However, as the climate changes it is likely that w e
will find our urban areas less suited to the emerging
new climate. There are four key risks that need to
be considered and managed:
• high temperatures;
• flood risk;
• water resources and water quality; and
• ground conditions.

All this presents some interesting c hallenges for
planners and urban designers and will require new
approaches and innovative ways of thinking .

Networks of large areas of open space can
provide temporary stores for water during storms
and a cooling mechanism for the cit y. However, a
heat map of London (see Fig. 1) shows that, e ven in
a city with an extensive network of green space,
during prolonged periods of hot w eather it is only
the very largest spaces that have any perceptible
impact on the overall surface temperature. The area
of lower temperatures in the south-w est corner of
London correspond to the huge green spaces of
Richmond Park and Wimbledon Common, together
totalling some 1,500 hectares. Other large areas,
such as Hampstead Heath (320 hectares) hardly
register. At the neighbourhood scale, however,
small-scale green space has a more obvious role to
play in regulating the urban heat island (UHI) effect
around its immediate surroundings.

Research conducted under the EPSRC/UKCIP
ASCCUE (Adaptation Strategies for Climate Change
in the Urban Environment) project 9 shows that v ery
small-scale green spaces make a big difference to
surface temperatures – private gardens and small
parks, combined with the three-dimensional green
infrastructure, including larger-canopy trees, can
significantly reduce surface temperatures in their

immediate surroundings, even though their impact
may be less discernable at a city-wide scale.

The ASCCUE work studied the role of green
infrastructure in regulating temperatures and surface
water run-off in Greater Manchester. Modelling
showed significant increases in average maximum
surface temperatures from 31°C today up to 35°C in
the 2080s under a high-emissions climate change
scenario). Bigger differences were found when
comparing different parts of the cit y. The coolest
parts of the cit y are the green spaces, with
temperatures which today reach average maximums
of around 18.4°C in the summer. These are
expected to rise to 21.6°C by the 2080s (again, under
a high emissions scenario). On the other hand, high-
density residential and city centre locations have
average maximums of around 12.8°C warmer than
green spaces today, but are expected to be nearly
14°C warmer by the 2080s. Low-density residential
areas will be around 7°C cooler than high-density
areas. Of course, these figures w ill vary by
geographical location: further north the temperat ures
will be cooler; further south the y will be warmer.

It is clear that there are import ant implications for
planners, urban designers and developers if urban
living is to remain popular as the climate heats up
and the urban heat island effect intensifies.

The research points to some clear solutions,
however. Adding just 10% to the e xisting green
cover of high-density areas can keep maximum
surface temperatures below today’s levels up to
around the 2080s (see Fig. 2). Combining this with a
comprehensive programme of green roofs w ill
actually keep maximum temperat ures below current
levels throughout this cent ury. On the other hand,
reducing green cover by 10% w ill see a dramatic
increase of over 8°C (under a high emissions
scenario) in high-density area maximums compared
with today’s temperatures. Increases like this w ould
see many cities, particularly in Southern England,
experiencing temperatures of over 40°C on a regular
basis and for increasing periods of the summer.

4   T&CPTomor row Series Paper 9: Eco-T owns and the Next 60 Y ears of Planning



Summers that w e consider to be hot today – like
the summer of 20 03 – would be considered normal
by the 2040s and cool by the 2060s.

Without co-ordinated and extensive programmes
of urban greening, residents w ill have little choice
but to mo ve out of high-densit y areas or install air-
conditioning units that thro w out e ven more heat,
more CO2, and more noise. And it w ill be the poorest
in society who are least able to adapt their lifestyles.

Urban greening works by enabling evapo-
transpiration, which acts to cool the surrounding air.
Hard surfaces, such as roads or buildings, retain
heat, thereby contributing to a steady build up of
temperature (the urban heat island effect). Similarly,
the proportion of hard or sealed surfaces has an
impact on urban flooding: the more built up an area
is, the more run-off there is likely to be during
rainfall and the faster it w ill reach the drainage
system. This can lead to drainage capacity being
exceeded. Fig. 3 shows the lik ely increase in run-off
on derelict land compared with high-density
residential areas as the climate changes.

Since total winter rainfall is expected to increase
over the coming century, along with the intensit y of
the precipitation, it w ill be important to consider the
extent to whic h surfaces are sealed in urban areas.
Fewer sealed surfaces would help to reduce
incidences of flash flooding , and would also allow
water to percolate into the ground, thereb y helping
to recharge urban water tables and irrigate green
spaces. This in turn would help sustain evapo-
transpiration during hotter, drier periods, thereby
helping to reduce urban heat islands.

Conf licting appr oac hes

However, there are potential conflicts bet ween
actions aimed at adapting to climate change (helping
us to cope w ith it) and those aimed at mitigating it
(reducing climate change emissions).

Some of the most ef fective mitigation measures
include using renewable energy, district heating and
cooling networks to improve the efficiency of energy
supply; promoting w alking, cycling and public transport
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Fig. 2  Max imum
surface
temper a ture (98th
per centi le hottes t
summer day) in a
high- densi ty
residentia l
environment wi th
+/ -10% green co ver
Source: ‘Ada pting
ci ties for c lima te
chang e: the r ole
of gr een
infrastructur e’ 9

Left

Fig. 3  The impact 
on r un-off of 
con verting
der elict land into
high- densi ty
residentia l use
Source: ‘Ada pting
ci ties for c lima te
chang e: the r ole
of gr een
infrastructur e’ 9
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over private cars; and increasing the energy efficiency
of buildings. Conventional wisdom holds that such
measures require far higher urban densities than have
been the norm f or new building until more recently .
For example, appropriate use of high densities can
make public transport, w alking and cycling more
viable options. Similarly, communal heating and
cooling networks need to supply dw ellings built to a
minimum densit y of 30 dw ellings or 100 people per
hectare to be viable in cost and efficiency terms.

On the other hand, adapting our urban
environments to the impacts of climate c hange,
such as the urban heat island effect or flooding ,
requires a different set of actions, such as the green
space measures described above. The potential for
conflict bet ween high-density based mitigation
measures and green space based adaptation is clear.

Planners are, of course, used to reconciling
conflicting objectiv es, and the planning system
offers an ideal mechanism for addressing adaptation
and mitigation measures together. However,
successful integration of such measures will require
better understanding of the issues, and new w ays
of thinking and acting that stretc h beyond planning.

Planning strategies

Plans and actions in response to the threat of and
actual climate change need to be based on a robust
understanding of the underlying context, ideally at
the strategic level. The context for mitigation
measures is relatively well understood: regions are
slowly beginning to de velop an understanding of
baseline CO2 emissions from buildings, transport,
business and other sectors w ithin their particular
region to inform the preparation of regional spatial
strategy (RSS) targets, trajectories and policies.
Meeting the demands of the e ventual Climate
Change Act is likely to result in more regions
adopting this approach. Unfortunately, there is a lack
of comparable co-ordination for adaptation measures.

Table 2 shows how regional or local planning
strategies could effectively consider climate change
adaptation and mitigation. One of the principal
reasons why adaptation has yet to be systematically
addressed through the planning system is because
the w ide range and very local variability of the
vulnerabilities to be assessed can potentially make
it a time-consuming and expensive process. The
assessment of Greater Manchester, carried out as
part of the ASCCUE project, involved drawing up
urban characterisation maps showing different land
uses (including 13 major categories and 29 sub-
categories) and conducting a risk assessment of
hazard (the extent, severity and probability of a
climate-related hazard occurring), exposure (the
extent to whic h people, property or species are
likely to be affected by the hazard) and vulnerability
(the susceptibilit y of those likely to be affected).

Such assessments can be used to identify areas
of risk and then to develop adaptation strategies to
reduce exposure (for example through flood
prevention) or vulnerability (for example by
increasing the resilience of buildings) to such risks.

Developing such an understanding is vital if long-
term spatial strategies are to remain relevant. They
need to pinpoint where e xcessive temperatures,
flash floods, unstable land or poor water quality are
likely to occur over the period of the plan and
beyond. Geographical information systems can be
used to overlay mappings of risks to various
sectors, such as buildings, infrastructure and
services, or vulnerable groups. This would be
particularly useful for planning emergency
procedures – for example prioritising areas for
evacuation during floods or highlighting where
emergency services are most likely to be needed
during heatwaves. But it w ould perhaps be of most
use to planners in shaping the pattern of new urban
growth and developing an understanding of where
retrospective action is needed in existing urban
areas.

At the local or site scale, it might be easier to
develop a clear picture of particular vulnerabilities –
and to do so at lower cost. Sustainability appraisal
or environmental impact assessment, taking
account of adaptation, could be used to inform area
action plans and masterplans.

Creating eco-to wns

The proposed eco-towns of fer important
opportunities to bring together en vironmental,
economic and social sustainability. They also present
perhaps the best opportunities to f ormulate and
demonstrate robust planning in the f ace of climate
change, providing a test-bed for different methods
of delivering zero-carbon development that look
beyond the individual home or building – important
in achieving value for money and the most ef fective
responses possible to climate change.

Creating a green infrastructure, both large and
small scale, would be a good place to begin
planning a new set tlement, and w ould enable the
town-builders to gain an understanding of
topography, river catchments, micro-climates and so
on. It w ill be important to factor in the likely
changes in climate over time, along w ith an
assessment of the degree of confidence in suc h
changes occurring. The UKCIP02 and forthcoming
UKCIP08 scenarios will help here.

At the design and implement ation stages, there
are two key elements to consider in responding to
climate change:

• Adaptability: While confidence in the accuracy of
climate scenarios is growing, there are still
uncertainties, and new development and existing
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urban areas alike thus need to be able to respond
to the range of changes that the climate model
indicates they will experience in their lifetimes.
The same goes for social and economic
considerations. For example, we are building too
many small one- or two-bedroom flats in response
to the growth in one-person households. It does
not automatically follow that small households
desire small homes; and there is also uncertainty
over what demographic changes will bring in the
future. By building flexibility into the housing stock,
as there was in Victorian suburbs, large homes
can be converted into smaller units and ground
floors into shops or of fices, or back again if need
be. Similarly, providing sufficient public and private
green infrastructure will enable communities to
adapt more easily to higher temperatures and
increased and more intense rainfall, as well as
accommodate as yet unknown societ al changes
that may demand space in and around buildings.

• Integration: The four key climate change risk areas
– high temperatures, flood risk, w ater resources
and quality, and ground conditions, as set out earlier
– may, for the most part, seem lik e separate issues.
But they are in fact highly interdependent. For
example, high temperatures and the urban heat
island effect can be managed by using green
spaces, large-canopy trees and green roofs to
provide cooling through a combination of shade and
evapo-transpiration. However, in order to evapo-
transpire, plants must be irrigated: if an area of
grassland is not irrigated, it is likely to be burnt of f
during a hot summer, and it then begins to act like
a hard surface (such as concrete), absorbing heat
during the day and contributing to the urban heat
island at night. Similarly, certain soils – particularly
the clay soils prevalent under cities such as London

– shrink and swell according to their moisture
content, causing subsidence and heave. This is a
particular problem for older properties w ith shallow
foundations. Our urban areas therefore need to be
able to capture and store, in natural or man-made
containers, the water from increased levels of
rainfall in the winter and more intense rainfall during
the summer f or irrigation during dry spells. Such
water may be of insufficient quality to use efficiently
as drinking water, but it w ill reduce the pressure on
limited drinking w ater supplies from other uses.

Achieving both adaptability and integration requires
joined-up planning. It is not just a t ask for the w ater
companies, parks departments, developers or
planners working in isolation: each party has to
come together and play its role, guided by a
comprehensive, co-ordinated adaptation strategy. A
range of mechanisms and initiatives will be required.

Local strategic partnerships (LSPs) are currently
an under-utilised resource. They have the potential
to bring together a range of dif ferent interests from
the public and private sectors to plan for and deliver
change in a co-ordinated way. But planning needs to
be at the heart of the LSP process if it is to be
effective – all too often planners are not involved, to
the detriment of both de velopment plans and
sustainable community strategies.

New delivery and management mechanisms may
be needed to deal effectively with climate change in
new, as well as existing, communities. Some of the
seven principles of successful new set tlement
building identified in the Best Practice in Urban
Extensions and New Settlements research, and set
out earlier, are also relevant to creating green
infrastructure – particularly the need for long-term
time horizons and up-front investment. For example,
the Milton K eynes Parks Trust owns and manages
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Stage

1

2

3

4

5

Mitig ation

Establish robust baseline data on CO 2 emissions

Detailed analysis of the potential impacts of new
policy options assessed ag ainst baseline conditions

Establish transparent CO 2 reduction trajectories

Policy action to reduce emissions in line with
reduction targets. This should emphasise deli very
and consider all available mec hanisms

Effecti ve monitoring and review

Adaptation

Establish baseline data on local vulnerability to the
impacts of climate c hange

Analysis of the vulnerability of detailed policy
options to climate c hange and potential impacts of
policy options on the ability of stak eholder s to
adapt

Establish transparent objecti ves and targets to
promote resilience and adaptability to climate
change, i.e. ‘climate-proofing’

Policy action to adapt to the consequences of
climate c hange

Effecti ve monitoring and review

Ta ble 2   
Stag es in climat e chang e policy pr eparation



UKCIP08 scenarios will allow user -specified climate
change information to be deli vered in a variety of formats

7 R. Shaw, M. Colley and R. Connell: Climate Change
Adaptation by Design: A Guide for Sustainable
Communities . TCPA, 2007

8 London ’s Urban Heat Island: A Summary for Decision
Makers. Greater L ondon Authority , 2006

9 S. Gill, J . Handley , R. Ennos and S. Pauleit: ‘ Adapting
cities for climate c hange: the role of green infrastructure ’.
Built En vironment , 2007, Vol. 33 (1), 115-33

10 Tackling Climate Change through Planning: The
Government’ s Objecti ves. Discussion Document.
TCPA and Friends of the Ear th, 20 06

the strategic open space in the cit y. It w as endowed
with property and other assets of sufficient value to
generate the income needed to maint ain the parks,
flood plain, transport corridors and parkways. The
result is that the cost of upk eep of the extensive
network of green space does not fall on local
taxpayers.

Fundamentally, a culture change is required within
local government. For decades, planning has tended
to be viewed as a poor relation by other local
authority departments – being seen as negative,
reactionary and a burden, rather than the visionary
activity at the heart of sust ainable place-making that
it should be. Planning has begun to find its feet
again, but a culture change among planners
themselves and across local government as a whole
is crucial if we are to bring together and deliver the
component parts of a climate change strategy.

Conclusions

The planning system put in place in 1947 is
continually having to evolve to address new
challenges. Today, the demands on planning have
never been greater as we seek to deal with
household growth and climate change. Whether
planning and planners can rise to the challenges
presented depends on many factors, some of whic h
are within the control of planners while others w ill
be more dependent on how planning is perceived
and treated by other bodies and agencies.

To be successful in dealing with the challenges of
housing growth and climate change, planning must
attract and retain high-calibre people not just with
appropriate skills but also with an ability to look
beyond the bounds of planning as an individual
discipline. They must be able to see planning as an
activity at the heart of delivering a sustainable
future, and they must be able to inspire others to
view it in the same w ay.
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