
ISOCARP
REVIEW 06

Sustainable City 
Developing World  



Copyright © 2010

International Society of City 
and Regional Planners 

Published by ISOCARP

Editor

Chris Gossop

Secretary General ISOCARP

Pablo Vaggione

Coordination

Gaby Kurth, ISOCARP

Design and Layout

Ricardo Moura, Portugal
www.ricardomoura.org

ISBN: 978-0-415-61715-4 
[Routledge, Main Distributor]

ISBN: 978-94-90354-07-7 
[ISOCARP]

Copy-Editor 

Andrew Hitchen, United Kingdom

Cover Photo

Nigel Pavitt, John Warburton-Lee 
Photography JWLP-00023427-001
Title: Nairobi in late afternoon sunlight
with Uhuru Park in the foreground

Printed in the Netherlands
Drukkerij Aktief b.v.

Organisers

Architectural Association of Kenya
AAK Town Planners Chapter
International Society of City 
and Regional Planners ISOCARP

Partners

Government of Kenya
City Council of Nairobi
UN Habitat
World Urban Campaign
ISDR - United Nations International 
Strategy for Disaster Reduction  
IIUD - Institute for International 
Urban Development
OECD - Organisation for Economic 
Co-operation and Development

Green Sponsor

Siemens

Sponsors

Arnaiz Consultores
Holcim Foundation
 
Media Partner

Urban World 

Strategic Partners

University of Nairobi
KPDA - Kenya Property 
Developers Association

ISOCARP Strategic Partners

City of Antwerp, Belgium
Fundación Metrópoli, Spain
INVI, Poland





Contents

Foreword by the ISOCARP President

Ismael Fernández Mejía

Foreword by the Chair of the Local Organising Committee

Mairura Omwenga

Sustainable City/Developing World 
An Introduction to Review 06
Chris Gossop

Part 1 – Focus on Africa

Kenya: Urban Settlements and Development Profile 

Mairura Omwenga

Project Preparation and its Crucial Role in Enabling 

More Effective and Sustainable Development 

– The South African Experience  

Mark Misselhorn

Urban Africa – Challenges and Opportunities 

at a Time of Climate Change

Laura Petrella

Part 2 – A Global Challenge

Climate Change, Cities and the IPCC 

Jean-Pascal van Ypersele

Sustainable Urbanism in Abu Dhabi 

John P Madden

Energy Saving and Emission Reduction:  

Chinese Low Carbon Strategy in 11th Five Year Plan Period  

SHI Nan and YU Taofang

Low Carbon Kunshan:  Towards a Sustainable Future 

Zhang Quan 

6

7

8

19

20

34

52

79

80

90

118

142



167

168

192

212

228

245

260

261

Part 3 – New Methods and Strategies

The Carbon Footprint of UK Cities:  

4 M: Measurement, Modelling, Mapping and Management  

Kevin J Lomas et al

Rebuilding after a Natural Disaster:  

Using the Opportunity to be ‘better than ever’ 

Dhiru A Thadani

The Loss of Green Spaces in and around City Areas:  

Learning from Syria  

Peter Ross

Cultivating the Capital: How the Planning System 

is Vital to London’s Ability to Grow its Own Food

Jenny Jones and Rosie Boycott   

Part 4 – The ISOCARP Awards for Excellence 
Dirk Engelke

About the editor

About the authors



ISOCARP | Review 066

Foreword One 
�
Ismael Fernández Mejía
ISOCARP President (2009 - 2012)

Knowledge for Cities and dissemination 
of knowledge in urban science are the 
main objectives of our Society. In this 
line it has been developing several in-
struments in order to achieve this goal; 
amongst them is ISOCARP’s publica-
tions program.

The publication of documents is re-
lated to most of our activities, which 
goes from the UPAT (Urban Planning 
Advisory Teams) and YPP (Young 
Planning Professionals) Programmes up 
to other documents related to the sci-
entific life of the Society. From all these 
publications the ISOCARP Review is the 
Flagship. This publication started in 
2005 as a compendium of papers pre-
pared by our members in relation to the 
subject matter of our annual congress.

This year is no exception. Review 06 
has included within its pages the view of 
several members, experts in their field, 
who have contributed their views on the 
subject of this year’s Congress theme 
Sustainable Cities, Developing World.

This subject matter is part of a se-
quence that the Society has been inter-
ested in looking at for a number of years 
now. The central point on the last three 
congresses has been sustainability and 
its effect in different facets of the city 
life and structure.  So, we have reviewed 
city sprawl, low carbon cities and, on 
this new opportunity, how the develop-
ing world can take advantage of the les-
sons in sustainability, without the need 
of going through all the stages that cit-
ies in the developed world have fol-
lowed, that maybe some times were not 
the best answer to the needs of their in-
habitants. Of course, there are also les-
sons that cities in the more developed 
regions have to learn. The participation 

of authors presenting cases from all over 
the world enhances this Review in such 
a way that the reader can learn how 
things are being done in various lati-
tudes and in which  way  the sustaina-
bility concept is understood and applied 
in a global context.   Cases from Kenya, 
China, Abu Dhabi, Syria, South Africa, 
very interesting collaborations from UN-
Habitat and the IPCC, views on the car-
bon footprint, and urban food growing 
from the UK and the sheer opportunity of 
rebuilding after disasters, surely enrich 
the content of this Review.

Finally, I want to thank, personally 
and in the name of the Society, all the 
authors and the people involved in the 
preparation, editing and publication of 
this Review. I want to congratulate them 
all for the fine work and the achieve-
ment of producing this interesting docu-
ment. It will be added to our series of 
Reviews, disseminating knowledge on 
urban planning and giving the genera-
tions to come the chance to learn and 
understand how we in 2010 approached 
and generated Knowledge for Cities.

_

Ismael Fernández Mejía
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Foreword Two 
 
Mairura Omwenga
Chairman of the Local Organising Committee

ISOCARP Review is the premier annual 
publication of the International Society 
of City and Regional Planners. In the 
last few years, the Review has grown in 
terms of world distribution and reader-
ship. This year the ISOCARP Review 06 
has indeed captured global issues that 
require the attention of planners.

The 46th ISOCARP International 
Congress 2010 in Nairobi is focused on 
the theme – Sustainable City/Developing 
World. This Congress is indeed spe-
cial to ISOCARP – (i) This is the first 
ISOCARP Congress in Sub-Saharan 
Africa; and (ii) The world’s attention 
is focused on rapid urbanisation in 
the South and developing countries in 
general.  

ISOCARP Review 06 has been organ-
ised in three main parts – (i) Focus on 
Africa, (ii) The Global Challenge, and (iii) 
New Methods and Strategies. We want to 
recognize and thank the contributors of 
the various papers for their hard work. In 
alphabetical order, we acknowledge the 
following:

Jenny Jones and Rosie Boycott  – 
Cultivating the Capital:  How the 
Planning System is Vital to London’s 
Ability to Grow its Own Food

K J Lomas et al – The Carbon Footprint 
of UK Cities: 4 M: Measurement, 
Modeling, Mapping and Management 

John P Madden – Sustainable 
Urbanism in Abu Dhabi

Mark Misselhorn – Project Preparation 
and its Crucial Role in Enabling More 
Effective and Sustainable Development 
– The South African Experience

Mairura Omwenga – Kenya: Urban 
Settlements and Development Profile

Laura Petrella, UN HABITAT – Urban 
Africa – Challenges and Opportunities 

for Planning at a Time of Climate 
Change

Peter Ross – The Loss of Green SpaceS 
in and around City Areas:  Learning from 
Syria   

SHI Nan and YU Taofang – Energy 
Saving and Emission Reduction:  
Chinese Low Carbon Strategy in 11th Five 
Year Plan Period

Dhiru A Thadani - Rebuilding after a 
Natural Disaster:  Using the Opportunity 
to be ‘better than ever’

Jean-Pascal van Ypersele – Climate 
Change, Cities and the IPCC

Zhang Quan – Low Carbon Kunshan: 
Towards a Sustainable Future. 

This time, the review also includes 
a summary of the outcome of the 
2009 ISOCARP Awards for Excellence 
Programme, summarizing the jury re-
port and the three winning entries from 
China and the UAE.

We also wish to appreciate the great 
efforts of many people in the prepa-
ration of this publication. These in-
clude in particular Chris Gossop, Vice 
President Publications, and in the 
ISOCARP Secretariat, Gaby Kurth, to 
whom we are thankful for their hard 
work. Our heartfelt thanks also go to UN-
Habitat, the Government of Kenya, and 
the City Council of Nairobi for accepting 
to co-host the 46th ISOCARP Congress. 
Secretary General Pablo Vaggione de-
serves special appreciation for his 
tremendous energy and efforts in organ-
ising this unique Congress. To the Local 
Organising Committee, the Architectural 
Association of Kenya, and AAK Town 
Planners Chapter in particular, we say: 
“you have made it”. Thank you!

_

Mairura Omwenga
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Sustainable City/Developing World

An Introduction to Review 06

Chris Gossop

This book complements its predecessor 
Low Carbon Cities (Review 05) which 
was published alongside ISOCARP’s 
congress on that subject held in Porto, 
Portugal in October 2009. Most of the 
case studies presented in Review 05 
concerned the countries and the cit-
ies of the developed world which have, 
in the past, been the main contributors 
to greenhouse gas (GHG) emissions, 
the growing levels of which pose such 
a threat to the future of mankind and to 
the millions of other species with which 
we share this planet. 

Review 06 switches emphasis to the 
developing world, to the world’s poorer 
states – for instance, many of those on 
the African continent, and to the rapidly 
industrialising countries, the foremost 
example of which is China. It addresses 
sustainable development in all its as-
pects - the economic, the environmental 
and the social, although considerations, 
specifically, of climate change and the 
low carbon agenda are never far away.  
Indeed they permeate almost all of the 
essays and, in some cases, they are the 
central theme.   

There is an acceptance on the part of 
most world leaders that, to prevent truly 
catastrophic climate change, our plan-
et’s average temperature should not be 
allowed to rise by more than 20C above 
its pre-industrial level. Unfortunately, 
however, those leaders have, as yet, 
shown themselves unable to agree the 
necessary comprehensive deal to secure 

this; while some progress was made 
there, for the most part, last December’s 
Copenhagen summit was a sadly missed 
opportunity to forge a new, greener path 
for the Earth. 

But we must keep trying, because the 
problem will not go away, and time is 
short. Individual countries and cities 
must persist with, and scale up, their 
current low carbon initiatives and adap-
tive measures despite the seeming vac-
uum, for the time being, at international 
level. And we must learn from each oth-
er about the things that succeed (and 
about those approaches that may work 
less well); spreading such messages is 
one of the key purposes of ISOCARP, of 
our Review series, and of our interna-
tional congresses which bring together 
planners and related professionals from 
all over the world. 

In the meantime, the signs that the 
world’s climate is changing, that we are 
entering an era of greater extremes, are 
becoming increasingly apparent. This 
editorial is being written as the full im-
plications of the events along the Indus 
Valley in Pakistan are being revealed - 
as the effects of flood surge devastate 
one region after another, overwhelming 
the hastily erected defences. Millions 
of families have been displaced, losing 
their homes and their livelihoods, often 
all they possess.   This is a massive hu-
manitarian and environmental crisis for 
Pakistan and the world, another warn-
ing sign – the biggest yet in recent times 

Chris Gossop
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- of our vulnerability in the face of forces 
that we cannot control. And there have 
been plenty of other disasters, for exam-
ple the mudslides that led to the huge 
losses of life in Zhouqu county, China. 

Such weather induced events can 
overwhelm the capacity of any one na-
tion to tackle them, indeed international, 
pooled resources are becoming increas-
ingly stretched as the new priorities 
brought about by the Pakistan tragedy 
are superimposed upon the continuing 
commitments left by the Haiti earth-
quake. They pose immediate, massive 
challenges upon governments, national 
international agencies and other bod-
ies but, equally, there is the medium and 
the longer term to think about, the ques-
tion of rebuilding the settlements that 
have been destroyed, or relocating the 
affected communities to places that are 
deemed to be safer and carrying out the 
rebuilding there.

Either way, this will be a huge task 
for planners, designers and other pro-
fessionals who will need to build much 
greater resilience into these replace-
ment neighbourhoods and settlements 
and, as a precaution, into existing vul-
nerable places. This will be an essential 
part of the adaptation strategies that, 
alongside mitigation, must be part of 
our response to climate change.  In its 
third section, Review 06 includes a case 
study on the plans developed for dev-
astated coastal towns in Mississippi, in 
the wake of Hurricane Katrina. This is a 
good example of a ‘bottom up’ approach 
to community rebuilding, an approach 
that is likely to be translatable to other 
post disaster situations. 

We are all in this together. In terms of 
mitigation - intervention to reduce the 
output or to enhance the sinks of green-
house gases – initially, the developed 
countries must bear most of the burden. 
For it has been their historic  develop-
ment since the industrial era began, and 
the increasingly affluent lifestyles of 
most of their citizens, that have been the 

principal cause of a rise in  atmospheric 
carbon dioxide levels of some 40% over 
the last 250 years.  They must achieve 
big cuts in GHG emissions very quickly, 
at least of the order of those committed 
by the European Union of 20% by 2020 
(compared to 1990 levels). And by 2050 
those cuts by the developed countries 
will need to be of the order of 80%.

But the developing world will have to 
take responsibility too, especially the 
rapidly industrialising countries whose 
per capita emissions are rising at a fast 
rate. They are becoming major contrib-
utors to the greenhouse effect and that 
contribution will become more signifi-
cant unless their economic growth can 
be achieved with a far lower impact in 
carbon terms. The part that the world’s 
planners and urban designers can play 
will be to foster patterns of development, 
and individual buildings that are inher-
ently low carbon; thus their contribution 
to mitigation will be one of their priori-
ties. A second will be in respect of adap-
tation, to ensure that plans for existing 
and future communities incorporate that 
resilience to climate change effects re-
ferred to earlier. 

Further details on ISOCARP’s stance 
on climate change, and the planning 
response to it, are set out in its Porto 
Statement Seven Ingredients for Low 

Carbon Cities (www.isocarp.org). It is 
likely that these conclusions will be fur-
ther developed in the light of the de-
bate at the Society’s 2010 congress 
in Nairobi, Kenya Sustainable City/

Developing World.  
The eleven rich case studies present-

ed in ISOCARP Review 06 are divided 
into three parts. Thus, Part I focuses on 
Africa, as is appropriate given the loca-
tion of ISOCARP’s 2010 World Congress. 
Part II broadens the perspective to a glo-
bal one, commencing with a paper from 
the Vice Chair of the Intergovernmental 
Panel on Climate Change (IPCC). Part 
III is about new methods and strategies 
and it concludes with a study about the 

Chris Gossop
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importance of using urban land for food 
growing, in this case, London. 

Review 06 contains one further sec-
tion. This is about ISOCARP’s 2009 
Awards for Excellence and the winning 
entries. 
  

The Case Studies – A Guide

Part I – Focus on Africa
We start with a case study on Kenya, a 
country that has much to teach plan-
ners about the challenges that face 
Africa’s cities generally in this era 
of rapid change. In his essay Kenya:  

Urban Settlements and Development 

Profile , Mairura Omwenga focuses 
upon the rapid expansion of Nairobi, 
Mombasa and other Kenyan cities, aris-
ing both from natural growth, and  mi-
gration, as rural dwellers move in to 
seek  the undoubted, though often elu-
sive,  economic opportunities. Among 
the outcomes are the increasing sprawl 
of poorly serviced informal housing, 
and worsening environmental condi-
tions. Faced with a fast growing popu-
lation with its associated poverty, and a 
deteriorating infrastructure, the public 
authorities struggle to cope. 

A principal message is that plan-
ning must receive greater emphasis 
as the key to leading and guiding ur-
ban growth and development.  Here, 
the recent decision by the Kenyan 
Government to establish a Ministry for 
Nairobi Metropolitan Development is an 
important initiative, for among its tasks 
is the development and implementa-
tion of an integrated metropolitan area 
growth and development strategy. The 
Ministry’s publication, Nairobi Metro 

20301, sets out a vision for a region that 
will grow from an estimated 6.1 million 
population in 2007 to reach towards 
12.1 million by 2030. The vision is of 
a world class African metropolis, a re-
gional and global services hub that of-
fers an improved quality of life without 

burdening future generations. 
Clearly, the effective planning and 

upgrading of the Nairobi region, and 
of Kenya’s other cities, will be a huge 
task for the planners and other deci-
sion makers involved.   As Omwenga 
concludes, it should involve the alloca-
tion of significant resources for hous-
ing, coupled with a new priority to the 
upgrading of slum areas. As so often in 
planning, this is about ‘squaring the cir-
cle’ so that the vision of strategies such 
as Nairobi Metro 2030 can become a 
reality. But that requires a commitment 
to effective implementation, an area 
where, world-wide, the results so of-
ten fall short of what is needed, and are 
a long way from what we intended to 
happen. 

This is why the messages of Mark 
Misselhorn’s perspective from South 
Africa, Project Preparation and its 

Crucial Role in Enabling More Effective 

and Sustainable Development, are so 
important. This essay is about getting 
implementation right, and bridging the 
gap between the wider strategic vision 
for a settlement and what appears on 
the ground. It includes a key diagram – 
‘The Project Preparation Cycle’ which is 
about the process that leads up to im-
plementation and, while drawn up in 
a South African context, it is clearly of 
much wider applicability. The six steps 
that it identifies are pragmatic ones, 
charting a rightly cautious approach 
to project preparation that, at sever-
al stages, may lead to a finding that a 
project should not proceed. 

The Cycle commences with ‘Project 
Identification and Prioritisation’, which 
is especially important whenever re-
sources are clearly limited. Among the 
other stages is ‘Pre-Feasibility’ whereby 
an investigating team would prepare a 
risk profile covering, for example, site 
suitability, and any legal constraints. A 
broad concept would next be drawn up, 
together with capital and operational 
costs. If then the project were seen to be 

Chris Gossop
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viable, it would then proceed to a more 
detailed Feasibility Stage in which 
design details and detailed costings 
would be worked out, leading to funding 
applications.  

The article concludes with two im-
portant case studies from eThekwini in 
the Durban area. They concern, in one 
case, the provision of basic services to 
a slum development of 76,000 house-
holds and, in the other, a precinct devel-
opment including new basic housing. 
They are good examples of well direct-
ed, cost effective schemes that can sig-
nificantly improve the local quality of 
life, and they demonstrate the merits of 
systematic project preparation.

We conclude the first part of Review 
06 with a broader look at the African 
continent and its planning needs. 
The article by UN HABITAT’s Laura 
Petrella, Urban Africa – Challenges and 

Opportunities for Planning at a Time 

of Climate Change, complements an 
earlier article by the Agency that ap-
peared in Review 052. That looked at 
the world’s cities as a whole and drew 
attention to their inextricable link to 
climate change. 

In her focus, this time on Africa, 
Petrella highlights the fact that while 
this remains the least urbanised con-
tinent, it is the place where urbanisa-
tion is proceeding fastest. With three 
cities of over five million people, and an 
urban population projected to increase 
from some 370 million to some 750 
by 2030, Africa is no longer the over-
whelmingly rural continent that it once 
was. Also, much of the urban growth 
is poverty led, rather than being con-
sequent upon industrial development 
as in other world regions. National ap-
proaches to land use planning need to 
reflect these trends and patterns.   

But there is still a considerable em-
phasis on planning systems that are the 
legacy of colonial days, and these may 
be of limited relevance to the circum-
stances of today. The essay describes 

new pragmatic approaches that seek 
to link planning and development in 
a context of limited resources. City 
Development Strategies represent one 
such approach, while South Africa’s 
Integrated Development Plans, which 
focus on policy co-ordination at local 
government level, are another.   

The fundamental need to address the 
causes and effects of climate change is 
viewed by UN HABITAT as a potential 
integrating factor in planning strate-
gies. While Africa generates only 3% 
of world GHG emissions, and therefore 
contributes only minimally to global 
warming, that statistic hides huge ine-
qualities; on the one hand, there are the 
poor,  having minimal access to modern 
forms of energy and requiring it in the 
future and, on the other, the elite who 
enjoy western lifestyles and whose ac-
tivities create similar levels of emis-
sions per capita to those of the rich 
countries. Moreover, Africa and its cit-
ies are very vulnerable to the effects of 
climate change, with slum areas often 
most in the firing line. Effective plan-
ning has to work towards reducing that 
vulnerability, improving infrastruc-
ture such as public transport and coun-
tering the extensive sprawl that is so 
prevalent. 

Africa’s cities of tomorrow will need 
to reflect all aspects of the sustainable 
development agenda, the environmen-
tal, the social, and the economic, as well 
as cultural factors. What will they be 
like?   

Part II – A Global Perspective 
Climate change poses a serious threat 
to Africa and, indeed, to every world 
region. That is the continuing mes-
sage of the IPCC, and of the next ar-
ticle of this Review by its Vice Chair, 
Jean-Pascal van Ypersele. In Climate 

Change, Cities and the IPCC, he gives 
five succinct messages that draw upon 
the work of the world’s best climate sci-
entists. Contrary to the impression that 

Chris Gossop
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has been given by certain parts of the 
media and other detractors, the IPCC’s 
conclusions have emerged through an 
extremely painstaking review process, 
they reflect scientific consensus and 
uncertainties, where they remain, and 
they tend towards conservatism. 

Even so, the first three of the mes-
sages are stark enough.  They are that 
climate change is happening now, that 
its impacts are likely to be increasingly 
felt as GHG concentrations build up, and 
that, while adaptation can help socie-
ties adjust, we must reduce emissions 
if we are to tackle the worst potential 
impacts of climate change. That leads 
to the fourth message, which is that we 
humans have the ability to rein in our 
emissions through a combination of 
lifestyle and behavioural change, tech-
nological advancement and the ap-
plication of appropriate policies. The 
caveat is that this will need to be driv-
en by appropriate carbon price signals. 
The final message concerns the pro-
gramme of work for IPCC in the years 
ahead. This will now turn to addressing 
the regional aspects of climate change 
impacts and vulnerability, adaptation 
and mitigation at that level. 

The work of the IPCC has profound 
implications for our future, and its re-
sults ought to be studied by every plan-
ner3. This brings us back to the low 
carbon agenda and, in particular, the fu-
ture shape and organisation of our cit-
ies – their density and their land use 
mix, and how we manage our energy 
and other resources. At a finer grain 
level, it also involves the design of our 
built environment and of the green 
spaces that should be integral to our 
cities, towns and neighbourhoods.        

The three case studies that follow 
explore attempts at different levels to 
move in such a direction. Thus John 
Madden’s text Sustainable Urbanism in 

Abu Dhabi gives an overview of the ef-
forts being made to define a sustaina-
ble framework and an integrated design 

approach for this rapidly expand-
ing city, the capital of the United Arab 
Emirates. It describes the urban struc-
ture framework plan 2030, and it then 
focuses on two strategic projects –the 
Capital District, the home of national 
government and commercial uses, and 
the ground-breaking Masdar develop-
ment, with its embedded carbon neutral 
and zero waste structure. 

Abu Dhabi’s planning is impressive 
for its long term vision. Formerly linked 
to the exploitation of its abundant oil 
reserves, the Emirate now seeks a di-
versified economy and an approach to 
development based on sustainable ur-
banism.  That spatial vision includes an 
ambitious integrated transport system, 
a more human scale for its streets guid-
ed by a new design manual and a com-
prehensive approach to the design and 
delivery of infrastructure, including sig-
nificant provision of renewable energy. 

Through the Estimada programme4 
, the Emirate aims to embed sustain-
ability principles into daily life and 
into decisions on the use of resources. 
Its ‘Pearl Rating’ guides all new physi-
cal development. This is a multi-fac-
eted system specially tailored to the 
extreme heat and humidity of a coast-
al desert area,  and one element of it is 
building orientation, both as a way of 
channelling coastal winds through a 
development and as a means of creat-
ing shade. Increasingly, Abu Dhabi is 
showing itself to be an important labo-
ratory, where new approaches to spatial 
planning and design can be tested. This 
article contributes to the spreading of 
knowledge about it. 

The next two essays are about China. 
Visiting that huge country, one can only 
marvel at the scale of its urbanisation 
which is being driven by high speed 
economic growth. That massive de-
velopment, and meeting the needs of a 
population that stood at some 1.3 bil-
lion in 2003 (with a natural growth rate 
of 6%) poses huge challenges for the 

Chris Gossop
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country, and for planning in its broad-
est sense. In particular, there are ma-
jor resource issues that will need to 
be tackled. These include land sup-
ply where the demands of urbanisation 
contradict the need to retain good ar-
able land, shortages of water in many 
areas (and the quality of that water) 
and energy, where growing consump-
tion means a continuing dependence 
upon indigenous coal which is a major 
source of China’s rising greenhouse gas 
emissions5.

An approach towards ultimately re-
ducing dependence upon such fos-
sil fuels is outlined in the paper by Shi 
Nan and Yu Taofang, Energy Saving 

and Emission Reduction: Chinese Low 

Carbon Strategy in 11th Five Year Plan 

Period. The strategy of Energy Saving 
and Emission Reduction (ESER) is part 
of a continuing focus by China to im-
prove its efficiency and to work towards 
less polluting energy. The ambition of 
China’s current 5 Year Plan is to re-
duce its energy intensity6 by 20% by 
2010.  But it is important to realise that 
China’s gross emissions are increasing 
and that this seems destined to contin-
ue for the time being as the country de-
velops. The fundamental challenge for 
China, together with other fast develop-
ing countries, is how to break the link 
between high emissions and economic 
growth. 

However, there are grounds for op-
timism in some areas, at least. As the 
paper outlines, China is developing 
a substantial renewable energy sec-
tor, and other important steps towards 
ESER have been taken, for example 
the setting up of a National Energy 
Committee and a start on carbon trad-
ing. The authors view China’s road to 
urbanisation as providing a potential 
opportunity for ESER, and as a start-
ing point for solving the problems. They 
foresee increasing demands to reduce 
both local environmental pollution and 
carbon emissions. To that end, city 

planners and decision makers should 
resist American style suburbanisation 
and pursue compact and greener forms 
of urbanisation, and lower carbon cities.

Kunshan is a good example of a place 
that is seeking such a route. In his pa-
per Low Carbon Kunshan:  Towards 

a Sustainable Future, Zhang Quan 
describes a city on the edge of the 
Shanghai conurbation that has expand-
ed massively over the 30 years, from 
a population of 80,000 in the 1980s, to 
the present 1.2 million. The city is re-
garded as a major success in terms in 
terms of its economic and social devel-
opment; thus, as one of the first Chinese 
cities to open itself up, it has attracted 
numerous international businesses and 
there has been a major improvement in 
living conditions. 

But there is also a recognition that, 
while energy intensity has been reduc-
ing, overall energy consumption (and 
hence GHG emissions) have risen con-
siderably during this period of growth. 
Thus, Kunshan will need to change 
its development mode if it is to be-
come more sustainable in the context 
of world climate change. So that will be 
an added challenge for the years ahead. 
The paper outlines a package of meas-
ures embracing cleaner energy (includ-
ing the development of renewables), 
spatial planning on compact city lines, 
and transport measures that place con-
siderable emphasis on parking restraint 
and the use of public transport. The big 
question is the extent to which these 
and other measures being pursued by 
Kunshan will be enough to counter the 
trends towards rising emissions. Can 
Kunshan become a genuinely low car-
bon city?

Part III – New Methods and Strategies
Cities around the world, Kunshan in-
cluded, are putting in substantial efforts 
to improve their local environmental 
conditions, and hence the health and 
overall well being of their citizens. This 

Chris Gossop
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is likely to have economic spin offs too 
in terms of business investment. These 
areas – the environmental, the social 
and the economic represent, of course, 
the main pillars of sustainable devel-
opment but, given the imperative of 
tackling the sources of climate change, 
we will need to achieve far more on the 
environmental front if we are to secure 
cities that can genuinely be said to be 
sustainable. 

The path towards that state will be 
a long and difficult one that, crucially 
must involve big reductions in carbon 
emissions. But how should we meas-
ure our progress along that path, what 
specific steps should we take and how 
should we prioritise our investments?  
And in practical terms what is our start-
ing point, what is the carbon footprint 
of an individual city?  

ISOCARP is pleased to be able to pub-
lish the interim results of a major re-
search programme conducted by five 
UK universities. In their paper,  The 

Carbon Footprint of UK Cities: 4M: 

Measurement, Modelling, Mapping and 

Management, Kevin Lomas and 17 oth-
er researchers seek to advance knowl-
edge and practice  by addressing the 
complex realities of a functioning, dy-
namic city. They base their ‘4M’ studies 
on Leicester, the UK’s 15th largest city. 
This has a population of some 280,000 
living in some 110,000 homes, some 
70,000 non domestic buildings and a 
clearly defined boundary. Some 57% of 
its land is green space, a figure that in-
cludes domestic gardens.

Now half way through its four year 
programme, the multidisciplinary 4M 
team has been measuring the carbon 
emissions from buildings and transport, 
as well as biological carbon storage 
and sequestration in soil and vegeta-
tion. They aim to create a bottom up, 
practical methodology for urban car-
bon footprinting, to develop models and 
mapping showing the relationship be-
tween human activities and emissions, 

and to predict the likely impact of car-
bon management practices. 

The essay includes a useful summary 
of national priorities for carbon reduc-
tion and of what is expected of the vari-
ous sectors. In respect of housing, UK 
building regulations are being progres-
sively tightened so that, by 2016, new 
homes will have to be carbon neutral. 
But the existing housing stock, which 
is often very poorly insulated, presents 
a far bigger challenge and the paper 
provides some sobering evidence of 
the scale and difficulty of the task. It is 
not an impossible one, but the retrofit-
ting effort will have to be much more 
ambitious than anything that has been 
achieved before.    

That contrast between the planning of 
the new, and how we deal with our ex-
isting built environment - its restruc-
turing and its remodelling - to secure 
lower carbon emissions and a better 
energy performance is one key mes-
sage from this paper. It reminds us that 
planners and decision maker will have 
to think and act very broadly indeed if 
we are to lower those carbon footprints. 
This is an important study that should 
provide new insights into the likely 
gains and cost effectiveness of pursu-
ing different measures. For example, is 
the refurbishment of homes more ef-
fective than traffic management and 
what priority should be attached to dis-
trict heating or carbon sequestration 
initiatives?

Earlier, this Introduction referred to 
the natural disasters that appear to be 
increasing in their frequency and their 
intensity, and to the role of planners 
and designers in deciding upon suit-
able approaches to the replacement 
and rebuilding of devastated areas. In 
Rebuilding after a Natural Disaster:  us-

ing the opportunity to be better than 

ever, Dhiru Thadani sets out his ex-
perience of an intensive planning and 
design exercise that took place in the 
wake of Hurricane Katrina. But rather 
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than New Orleans, its focus was on 
eleven gulf coast cities in Mississippi 
where over 200,000 residents were left 
homeless. 

Under the Mississippi Rebuilding 
Forum, designers, planners and other 
professionals from the Congress of the 
New Urbanism worked intensively with 
local officials, stakeholders and citi-
zens from the area. The purpose of this 
six day brainstorming exercise was to 
plan for the rebuilding in a better, more 
community oriented way, based upon 
the principles of the New Urbanism. So, 
instead of the sprawl of the pre-Katrina 
era, the aspiration was to create com-
pact, walkable communities, having a 
clear spirit of place. The author led the 
team that worked on the City of Long 
Beach. His beautiful sketches outline a 
clear vision for the revival of this sea-
side settlement. 

Sadly, the early momentum achieved 
through this innovative way of working 
was not sustained and the pace of re-
building has been disappointingly slow. 
Undoubtedly, the recent BP oil disas-
ter will have compounded the delays.  
Nevertheless, many of the necessary 
precursor plans are in place to enable 
that rebuilding, as are funding mecha-
nisms to assist the development. 

Looking ahead to the inevitable dis-
asters of the future, the approaches that 
have been pioneered in Mississippi are, 
doubtless, of wider applicability, as ex-
perience from which we can borrow in 
comparable situations. 

In his article, The Loss of Green 

Spaces in and around Cities:  Learning 

from Syria, Peter Ross describes how 
satellite images have been used to gain 
an insight into the extent to which ur-
ban greenspace has been lost through 
the expansion of Syria’s cities. Those 
cities have seen major growth over re-
cent decades, including many refu-
gees from neighbouring countries, and 
this has swamped the ability of the 
country’s formerly effective planning 

systems to cope. The result has been 
significant informal development fall-
ing outside the planning system. That 
system was unable to move quick-
ly enough to create the plans able to 
guide such development and ensure its 
quality. 

Under the EU/Syrian Government 
funded Municipal Administration 
Modernisation Programme (MAM), at-
tempts have been made to improve 
the quality and effectiveness of local 
government, in particular in its abil-
ity to manage growth. Thus over more 
than four years, MAM has delivered a 
series of action plans covering legis-
lative, financial and administrative 
reform and its work strands have in-
cluded urban planning and related top-
ics. Specifically, the MAM programme 
has assisted the Syrian Government 
with the introduction of its first region-
al planning legislation, one of the main 
aims of which is to protect green areas 
through the better regulation of urban 
growth, especially in respect of the in-
formal areas. 

Ross describes how Syria’s Ministry 
of Local Administration has been able 
to use Landsat images from 1988 and 
2007 to quantify the changes across 
six Syrian cities in terms of the spread 
of development and the loss of green 
space. These images are of medium 
resolution which are more readily avail-
able to developing countries than high 
resolution ones, and they are often free 
of charge. But, as the illustrations in the 
article reveal, they provide sufficient-
ly good information for policy conclu-
sions to be drawn. They certainly show 
that there have been very considerable 
losses of green space between the two 
dates. 

The promising news is that Syria’s ur-
ban planners now have two important 
tools to guide the city growth of the fu-
ture, regional planning legislation and 
the cost effective technique of using 
medium resolution satellite imagery.

Chris Gossop
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The final essay in this Review is 
about the vitally important topic of 
food availability and food security. 
Increasingly, the world struggles to feed 
its growing population, as more people 
convert to grain intensive western di-
ets, as grain is diverted to provide fuel 
for cars and as crops fail through the 
extremes of drought and flooding. The 
failure of the Ukrainian wheat crop this 
summer is a recent example. 

At the same time, there are grow-
ing concerns about the environmental 
costs of consuming food transported 
from distant locations – i.e. the food 
miles. For this and other reasons, such 
as the desire for healthier eating, con-
sumers in western countries are now 
beginning to favour locally grown pro-
duce, food that they grow themselves or 
food produced by nearby farmers and 
often sold through farmers’ markets. 
Over time, this could lead to consider-
able savings in energy use and related 
carbon emissions.    

So, is this an area that planners have 
neglected, and could individual cit-
ies do more to boost local growing 
as part of their planning strategies?  
In Cultivating the Capital: How the 

Planning System is Vital to London’s 

Ability to Grow its Own Food, Jenny 
Jones of the London Assembly writes 
about a key investigation into London’s 
potential to grow more of its own food. 
That investigation pointed to the acute 
dependence of London on distant food 
sources, to lengthy supply chains that 
are vulnerable to disruption, and to the 
major implications of those supply pat-
terns in terms of transport and food 
miles.  

Thus, London should become more 
self sufficient in food supply terms, 
making much greater use of the open 
land of the Green Belt and of other 
available land within its built up area. 
Paradoxically, it has been the planning 
system that has thwarted some po-
tential farming initiatives and, for the 

future, greater flexibility is required. 
Thus, changes to the London Plan are 
proposed, a step that is being supported 
by the Mayor of London. 

The essay also contains some inter-
esting case studies about local food 
growing and marketing initiatives in 
London and a contribution by Rosie 
Boycott, of the London Food Board 
about Capital Growth a scheme to cre-
ate 2012 Growing Spaces by 2012. 
These are community based schemes, 
providing considerable social bene-
fits as well as the benefit of fresh, local  
produce.

Part IV – The ISOCARP Awards for 
Excellence 
In this final part of the Review, we de-
scribe the three winning entries from 
our 2009 Awards scheme.

We hope that you will enjoy reading 
this latest issue of our popular publica-
tion on international planning.  

_
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1. Introduction

1.1. Overview

This paper presents a development pro-
file of a sample of urban settlements in 
Kenya. Kenya is experiencing very rapid 
population growth, particularly in urban 
areas. The number and size of urban set-
tlements has grown rapidly in the last 
30-40 years. This rapid urbanization 
generates tremendous development po-
tential and opportunities in the country. 
It has also generated serious social, eco-
nomic and spatial challenges.

The paper highlights the development 
potential and challenges facing urban 
settlements in Kenya.  The development 
profile of the towns covers economic ac-
tivities, housing, infrastructure and utili-
ties, transport and governance issues. 
The paper then concludes by highlight-
ing proposals on the way forward. 

1.2. Location 

Kenya is situated on the eastern coast of 
Africa. Tanzania borders the country to 
the South, Uganda to the West, Ethiopia 
and Sudan to the North, Somalia to the 
Northeast, and the Indian Ocean to the 
East. Kenya covers an area of 582,646 
km2. 20% of the country area is good ar-
able land but 80% is arid and semi-arid 
land. 

1.3. Kenya - Physical 

and Climatic Features

From the Indian Ocean, the low coast-
al plains rise to the central highlands. 
The highlands are bisected by the Great 
Rift Valley and also  the home to Mount 
Kenya (5199m) - the second highest 
mountain in Africa – Plate 1-1. To the 
West of the country lies Lake Victoria. 

Mairura Omwenga
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Kenya has a primarily tropical cli-
mate. The country receives about 
250mm of rainfall annually in the 
north eastern semi-arid region and 
above 1,800mm in the wet western and 
central Kenya highlands. 

1.4. National Population 

For the last 30-40 years, Kenya has ex-
perienced rapid population growth. At 
a growth rate of 3.2 – 3.4% per annum, 
the country’s population rose from 11 
million people in 1969 to about 40 mil-
lion in 2010. In the last 20 – 30 years, 
Kenya has also experienced very rapid 
urban population growth (UN-Habitat, 
2008, p.102). Whereas the worldwide 
urban population is expected to double 
in 42 years, East Africa’s urban popu-
lation is likely to double in 17 years. 
Kenya’s urbanization level is currently 
at 25% of total national population. 

1.5. The Country’s Economic Base

Agriculture is the backbone of Kenya’s 
economy. The main exports include 
tea, coffee, and horticultural produce. 
Indeed Kenya is known for its world 
quality coffee and tea (Plate 1-2). In the 
last few years, horticulture production 
has also increased tremendously and 
today horticulture exports are among 
the top foreign exchange earners (Plate 
1-3). 

Heavy manufacturing industry and 
commercial establishments are con-
centrated in the main urban centres 
of Nairobi, Mombasa, Kisumu, Nakuru, 
and Eldoret. Kenya is also a leading 
tourist destination in Africa, with a 
wide range of tourist attractions. These 
attractions include coastal beach-
es, wildlife parks and game reserves, 
beautiful landmarks and year-round 
good weather. Kenya boasts the 8th 
Wonder of the World – the great migra-
tion in Masai Mara – Plate 1-4. 

Plate 1-1: Mt. Kenya - A Key National Landmark

Plate 1-2: Large Scale Tea Plantation in Kericho

Plate 1-3: Flower Farming in Naivasha

Plate 1-4: Wildebeest Migration in Masai Mara
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Table 2-1: National, Urban and Nairobi Metropolitan Population Up to 2030

Figure 2-1: Distribution of Main 

Urban Centres in Kenya

2. Kenya -  Urbanization Trends

2.1. Urban Population

In 2010 Kenya’s population is estimat-
ed at 40 million people. In 1999, Nairobi, 
the capital city, had a population of 
2,143,000. In the same year, Kenya’s 
second largest city and port of Mombasa 

Year 1999 2007 2012 2017 2022 2027 2030

Total National Population, Million 28.7 36.3 41.5 47.2 52.9 58.7 62.1

Total Urban Population, Million 5.4 9.0 12.3 16.9 23.1 31.7 38.2

Urban % of National Population 18.8 24.8 29.6 35.8 43.7 54.0 61.5

NMR Population, Million 4.8 6.3 7.6 9.0 10.8 12.8 14.3

NMR % of National Population 16.7 17.4 18.3 19.1 20.2 21.7 22.8

NMR % of Urban Population 88.5 70.3 61.7 53.3 46.3 40.2 37.0

had 665,000 people. The national and 
urban population distribution of the 
main urban centres in Kenya, including 
Nairobi Metropolitan Region (NMR) is 
shown below (Table 2-1). 
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2.2. Number and Distribution 

of Urban Centres

It is, estimated that there are about 
2,500 – 3,000 urban centres in Kenya. 
Beyond Nairobi and  Mombasa, Kenya’s 
major towns include Kisumu, Nakuru, 
Eldoret, Nyeri, Kakamega, Embu, and 
Garissa. The distribution of the main ur-
ban centres is shown below (Figure 2-1). 
The majority of these are concentrated 
in the areas of good arable land and ad-
jacent to the main road and railway line 
along the Mombasa/Nairobi/Kisumu 
transport corridor.. 

 
2.3. Category and Hierarchy 

of Urban Centres

The hierarchy of urban centres in Kenya 
is split into several categories, namely 
(Kenya, 1986) – (i) city council; (ii) mu-
nicipal council; (iii) town council; (iv) ur-
ban council; (v) rural centre; (vi) market 
centre; and (vii) local centre. 

Nairobi is the only city council in 
the country. The 44 municipal coun-
cils include Kisumu, Kakamega, 
Eldoret, Nakuru, Nyeri, Murang’a, Thika, 
Machakos, Embu and Meru. 

There are sixty three (63) town coun-
cils; these include Keroka, Kendu Bay, 
Yala, Mumias, Lodwar, Narok, Kajiado, 
Isiolo, Chuka, and Kangundo. At the mo-
ment there are no operational urban 
councils as all former urban councils 
were upgraded to town councils. 

Elsewhere, county councils are re-
sponsible for the administration of the 
three other tiers of settlement, namely 
rural centres, market centres, and local 
centres (Plate 2-1). 

Plate 2-1: Kenol Market Centre in Thika District Plate 3-2: UN Headquarters in Nairobi

Plate 3-1: Nairobi National Park is within the City

3. Nairobi Metropolitan Region

3.1. Background

Nairobi is the capital city of Kenya and 
the main commercial and service cen-
tre in Eastern Africa. Nairobi is a Masai 
name that translates as “the place of 
cool waters” and is popularly known 
as the “green city in the sun”. It was 
founded in 1895 as a campsite for white 
settlers and , in 1899, became a depot 
during the construction of the Kenya-
Uganda railway. The city is at an altitude 
of 1,795m and has a comfortable weath-
er temperature of 12/25 degrees centi-
grade and annual rainfall of 1,200mm. 

As a city, Nairobi has some unique 
and strategic features. These include 
(i) Nairobi National Park - the only 
city in the world with a natural wild-
life park (Plate 3-1); and (ii) its United 
Nations (UN).  Thus, Nairobi is the world 
headquarters of the United Nations 
Environmental Programme (UNEP) and 
UN-HABITAT. Nairobi is the only city in 
the South and developing world that has 
global headquarters for UN lead agen-
cies (Plate 3-2). 
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3.2. Nairobi Metropolitan Region

The city of Nairobi covers 686 km2. It 
has experienced very rapid growth and 
expansion into the neighbouring re-
gions. In 2008, the Government created 
the Nairobi Metropolitan Region in order 
to effectively manage the city and the 
city region activities. This metropolitan 
region brings together 15 local authori-
ties – (i) The City Council of Nairobi; (ii) 
The  Municipal Councils of Thika, Ruiru, 
Kiambu, Limuru, Mavoko and Machakos; 
(iii) The Town Councils of Karuri, 
Kikuyu, Kajiado, and Kangundo; and (iv) 
County Councils of Thika, Kiambu, Ol 
Kejuado and Masaku. 

3.3. Urban Development Opportunities

Nairobi and its metropolitan region is 
experiencing the highest and most rapid 
rate of urbanization and spatial growth 
in East Africa. Nairobi Metropolitan 
Region has enormous development po-
tential and opportunities: 

 • It is strategically located within the lo-
cal, regional and international trans-
port linkages. 

 • Nairobi is served by, and is at the mid-
point of, the Great North Road that 
links Cape Town and Cairo. 

 • Nairobi’s Jomo Kenyatta International 
Airport (JKIA) is within 5/6 hours of 
all major cities in Africa. 

 • The city acts as a convenient gateway 
to many parts of Eastern, Central and 
Southern parts of Africa.

 • Nairobi is the global and region-
al headquarters of UN HABITAT, and 
UNEP. 

 • The city is also headquarters to many 
international and regional corporate 
organizations; these have a  heavy in-
dustrial and commercial investment 
presence in the city. 

 • The metropolitan region has a large 
population base of 6.3 million people 
(2007) and a projected population of 
14.3 million people in 2030. This pop-
ulation base provides the labour force 
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to run the economy in the metropoli-
tan region.

 • The metropolitan region has a large 
pool of universities and research in-
stitutions to provide the knowledge, 
skills and technology required for sus-
tainable city development (Plate 3-3).

3.4. Urban Development Challenges

Despite its great development achieve-
ment, Nairobi and its metropolitan re-
gion is faced with a wide range of 
problems and challenges:  
 • The metropolitan region cannot meet 
the needs of the large population and 
rapid population growth rate. There 
are rising unemployment and poverty 
levels in the metropolitan region. The 
performance of the economy lags be-
hind the population growth. (MoNMD, 
2008, p.24). 

 • There is an inadequate housing sup-
ply with a projected deficit of 45-70%  
below the demand, particularly for the 
low income population. In Nairobi City, 
for example, 60% of the population 
lives in deplorable and deprived hous-
ing conditions (MoNMD, 2008, p.24) 
(Plate 3-4). 

 • The infrastructure is inadequate. 
Many households in Nairobi and its 
metropolitan region do not have ad-
equate access to water, sanitation and 
electricity. 

 • There is poor provision of, and access 
to, community and social services in-
cluding schools, health facilities and 
sport/recreational facilities. 

 • The transport system is inadequate. 
The city experiences long motor ve-
hicle traffic jams, poor and expensive 
matatu public transport services, and 
a poor safety record.

 • The system of governance is poor, 
ineffective and uncoordinated.  
Development plans, activities and 
projects among government minis-
tries and local authorities are not well 
planned, coordinated, financed and 
executed. 
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 • There is a deterioration in the general 
quality of the environ

3.5. The Way Forward

The Government, local authorities, pri-
vate sector and non-governmental or-
ganizations in the metropolitan region 
are undertaking several projects aimed 
at improving the economy and servic-
es in the Nairobi metropolitan region. 
These projects include (MoNMD, 2008; 
2009): 
 • The establishment of the Ministry of 
Nairobi Metropolitan Development 
(MoNMD) in 2008 to integrate and co-
ordinate development plans and the 
execution of projects within the metro-
politan region. 

 • The release by the Ministry in 2008 
of  Nairobi Metro 2030, a strategic and 
policy document to coordinate activi-
ties within the 15 local authorities. 

 • The current preparation by the 
Ministry of the strategic spatial plan 
for the metropolitan region (MoNMD, 
2009). 

 • The expansion and moderization of 
Jomo Kenyatta International Airport to 
handle increased traffic. 

 • The expansion and modernization of 
main trunk roads and by-pass roads – 
Mombasa Road, Uhuru Highway, Thika 
Road, Northern by-pass and Southern 
by-pass.

 • The initiation and development by 
the government of an ICT hub in 
Machakos/Mavoko to serve Nairobi.

 • The instigation by the government 
of a number of housing improvement 
projects (Plate 3-6).

Plate 3-3: University of Nairobi 

Plate 3-4: Mathare Informal Settlement

Plate 3-5: Deterioration of Environment 

Plate 3-6: Slum Upgrading Program in Kibera

Mairura Omwenga



ISOCARP | Review 06 27Mairura Omwenga

4. Mombasa – Coastal Province

4.1. Background

Mombasa is the second largest urban 
centre in Kenya after the city of Nairobi. 
The town, which is about 500 km south 
east of Nairobi, is situated on Mombasa 
Island and in 1999 it had a population 
of 727,842 people (GoK, 2001). Its his-
torical development dates back to the 
15th century during the Arabian rule 
of the coastal strip. Mombasa is also 
home to the historic Fort Jesus, built 
as a military base by the Portuguese in 
the 16th Century. The average rainfall in 
Mombasa is 1,200mm per annum and 
the average temperature range is 20/31 
degrees centigrade. 

4.2. Main Development Opportunities 

and Activities

Mombasa has the largest harbour in 
Eastern Africa with good sheltered har-
bour facilities at Kilindini port, and is 
the gateway to the East and Central 
African region (Plate 4-1). Within that 
region, Mombasa has the second larg-
est port in terms of tonnage and con-
tainers handled after Durban in South 
Africa. The total cargo traffic through the 
port is about 14 million tons a year. It is 
served by 17 shipping lines and has di-
rect connections to over 80 world ports. 
It is also  served by Moi International 
Airport. The major industrial activity is 
associated with the petroleum refinery 
in Changamwe (Plate 4-2).

Mombasa is a major tourist destina-
tion in Kenya and Africa due to its clean 
coastal beaches. The main points of in-
terest in Mombasa town are the ocean 
beach, Old Town and Fort Jesus (Plates 
4-3, 4-4, and 4-5). There are several lux-
ury hotels on these beaches.

Plate 4-1: Kilindini Harbor

Plate 4-2: Changamwe Oil Refinery

Plate 4-3: Mombasa Beaches
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Plate 4-4: Symbolic Elephant Tusks - Mombasa.

Plate 4-5: Fort Jesus – Mombasa 

4.3. Development Challenges

The main development challenges fac-
ing Mombasa include: 
 • The fact that Mombasa does not have 
a current and strategic town devel-
opment spatial plan. The last mas-
ter plan for Mombasa was prepared in 
1962 (MMC, 1963). 

 • The congestion at Kilindini Port. The 
port facilities, road and railway system 
have not been expanded enough to 
cope with the rising demand. 

 • The congestion of vehicular traffic on 
the island and also along the 3 links to 
the mainland at Likoni Ferry, Makupa 
Causeway and Nyali Bridge. 

 • The increasing pollution of the coast-
al beaches due to poor collection and 
disposal of waste. 

 • The inadequate supply of housing and 
supporting infrastructure – water, sew-
erage etc. 
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Plate 5-1: Kisumu Town with Lake Victoria Visible 

in the Background

4.4. The Way Forward

In order to improve the development of 
Mombasa, a number of projects are be-
ing undertaken and/or are on the draw-
ing board. These include: 
 • The construction of a permanent 
bridge across Kilindini harbour at 
Likoni to replace the ferry services. 

 • The construction of a by-pass road to 
the western side of Mombasa, linking 
the South Coast and the Mombasa-
Nairobi highway. 

 • The preparation by Kenya Ports 
Authority (KPA) of a master plan for 
the port in order to expand port facili-
ties, rail, and access roads and ease 
traffic congestion. 

 • The initiation by the Ministry of Local 
Government, Ministry of Lands, and 
the Municipal Council of Mombasa of 
the process of preparing the strategic 
long term plan for Mombasa.

5. Kisumu - Nyanza Province
5.1. Background

Kisumu, the third largest urban centre 
in Kenya, is the headquarters of Nyanza 
Province (Plate 5-1). It has developed 
progressively from a railway terminus 
and internal port in 1901, to become the 
leading commercial/trading, industrial, 
communication and administrative cen-
tre in the Lake Victoria basin. The town 
covers an area of approximately 417 km2 
The average rainfall in Kisumu is 1,500 
mm per annum and the average temper-
ature is 15/30 degrees centigrade.
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5.2. Population

Kisumu had a population of approxi-
mately 360,000 people according to the 
1999 national population census (GoK, 
2001). Its estimated population growth 
rate is 2.8% p.a. 

5.3. Main Economic Development 

Activities

Kisumu is the main commercial and in-
dustrial centre in the Western and Lake 
Victoria region. The main industrial es-
tablishments include Kicomi Textile 
Mills, Equator/Coca Cola Bottlers, and 
several bakeries. In the immediate sug-
ar belt hinterland, the town benefits 
from the presence of many sugar facto-
ries like Miwani and Muhoroni. Kisumu 
also has great potential in the fishing 
industry. 

Kisumu is the centre for the Western 
Kenya and Lake Victoria tourism cir-
cuit and boasts several tourist class ho-
tels. It also serves as a transportation 
hub for road, water and air transport.  It  
operates the main regional airport in 
Western Kenya as well as the main ter-
minal for the lake steamer service that 
serves Kenya, Tanzania and Uganda.

Kisumu is the home of a number of 
colleges, universities and research 
institutions. These include Maseno 
University, Great Lakes University, 
Tom Mboya Labour College, Kisumu 
Polytechnic, Kenya Medical Research 
Institute and the Centre for Disease 
Control. 

5.4. Development Challenges

The main development challenges fac-
ing Kisumu include:
 • The high population growth rate and 
increasing incidence of poverty..

 • An inadequate housing provision. 
About 60% of the population live in 
poor and informal settlements that 
lack basic services.

 • The inadequate provision of infra-
structure and utilities, including water 
and sanitation services.

Plate 5-2: Motorists and Boda Boda Cyclists 

Competing for Space

 • The lack of a current town devel-
opment plan and the uncontrolled 
growth of  urban sprawl.

 • The existence of poor transport servic-
es. The railway and lake steamer serv-
ices are poor. The internal transport 
system is also inadequate and unsafe, 
particularly for non-motorised traffic 
(Plate 5-2).

5.5. The Way Forward

The following projects are taking place 
to improve the development of Kisumu: 
 • The preparation of a strategic spatial 
plan for the town. This is a joint effort 
by the Municipal Council, Ministry of 
Local Government, and the Ministry of 
Lands. 

 • The establishment by the Municipal 
Council of a town planning depart-
ment and the recruitment of technical 
and professional town planners.

 • The initiation of a housing improve-
ment program which is focusing on 
those with low incomes and on infor-
mal settlements. 

 • The implementation of a water and 
sanitation improvement project by the 
Municipal Council, and Kisumu Water 
and Sewerage Company. 

 • The expansion of Kisumu Airport to in-
ternational standards. 

 • The rehabilitation of the port facilities 
and lake steamer services
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Plate 6-1: Flamingos in Lake Nakuru

6. Nakuru – Rift Valley Province
6.1. Background

Located about 150km west of Nairobi 
in the Great Rift Valley, Nakuru is the 
fourth largest city in Kenya after Nairobi, 
Mombasa and Kisumu. It gained munici-
pality status in 1952 and covers an area 
of 290km2, of which the Lake Nakuru 
National Park takes up 188km2 MCN et 
al., 1999). Nakuru is the provincial head-
quarters for the vast Rift Valley Province. 
The average rainfall is 900 mm per an-
num and the average temperature range 
is 10/26 degrees centigrade. 

6.2. Population

Nakuru town is estimated to have a pop-
ulation of approximately 550,000 in 
2010 (GOK, 2001). The high population 
growth rate (7% per annum) continues to 
exert pressure on the fragile ecosystem 
and the limited urban infrastructure and 
services. 

6.3. Economic Development 

Opportunities

Nakuru is the location of key industries, 
commercial establishments, and pro-
vincial government offices in Rift Valley. 
Tourism, agriculture and agro-based in-
dustries are the primary contributing 
sectors to the economy. Known as the 
‘farmers’ capital’ of Kenya, Nakuru is a 
renown hub for dairy and agro-based in-
dustrial and manufacturing activities. 

Nakuru and its environs are endowed 
with numerous natural and ecological 
features that attract tourists to the town. 

Mairura Omwenga

These tourist attractions include Lake 
Nakuru National Park (Ramsar site), and 
one of the world’s largest bird sanctu-
aries hosting flamingos and pelicans 
(Plate 6-1).

6-4. Development Challenges

The main development challenges in the 
municipality include: 
 • The uncontrolled development and ur-
ban sprawl.

 • The high population growth rate and 
rising incidence of poverty.

 • The inadequate housing and poor pro-
vision of infrastructure and utilities.

 • The Increasing pollution of Lake 
Nakuru, the drying up of feeding rivers 
and reduced water level in the lake.

 • The related loss of animal and flamin-
go populations.

6.5. The Way Forward

The municipal council and government 
are undertaking several projects to sup-
port sustainable development in the 
town. These include: 
 • The redevelopment of housing and 
slum upgrading in low and middle in-
come areas.

 • The expansion of the water and sewer-
age system in the town.

 • Environmental improvement and 
waste management schemes in low 
and middle income areas.

 • The expansion and improvement of 
the main Nairobi/Eldoret highway.

 • The proposed development of the local 
airport.

 • The initiation by the Municipal 
Council and Ministry of Local 
Government of  a strategic spatial plan 
for the municipality.
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7. Eldoret – Home to Sports Champions
7.1. Background

Eldoret is the administrative centre 
of Uasin Gishu District in Rift Valley 
Province. The population was 193,830 in 
the 1999 census (GoK, 2001). Eldoret has 
an average rainfall of 1,100mm per an-
num and the average temperature range 
is 9/22 degrees centigrade.

7.2. Home to Sports Champions

Eldoret is the hometown of legendary 
Kenyan runners and world champions 
(Plate 7-1). The high altitude is an ideal 
training ground for many middle and 
long distance athletes. The runners from 
Eldoret have contributed significantly to 
the economy of Eldoret town (Plate 7-2).

Plate 7-1: Kenyan Runners are World Champions

Plate 7-2: Eldoret Tow

7.3. Economic Activities 

and Opportunities

The economy of Eldoret is based on 
large-scale agriculture and livestock 
farms. Major industries include tex-
tile, wheat, pyrethrum and maize.  The 
town has a large market created by 
major institutions like Moi University, 
Eldoret Polytechnic, Moi Teaching and 
Referral Hospital (MTRH), and Eldoret 
International Airport. 

7.4. The Main Development Challenges

The development challenges facing 
Eldoret include – 
 • Inadequate housing to meet demand.
 • Inadequate infrastructure services 
and utilities.

 • Poor transportation, particularly for 
non-motorized traffic.

 • The economic slowdown due to the 
2007/8 community clashes and col-
lapsing industrial establishment.

 • Uncontrolled and unplanned develop-
ment and expansion

 • Inadequate utilization of Eldoret 
Airport

7.5. The Way Forward

The following projects are currently be-
ing undertaken in Eldoret – 
 • The preparation of the strategic spa-
tial plan for the town, which is near 
completion..

 • The improvement of low-income hous-
ing areas in Langas, Huruma etc.

 • The improvement and expansion of 
the sewerage and drainage system..

 • The expansion and improvement of 
access roads, parking facilities and 
street lighting.
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8. Conclusion and Recommendations
8.1. Urban Settlement Potential 

and Opportunities

A survey of urban settlements in Kenya 
confirms that there exists great devel-
opment potential and investment op-
portunities. These are greater in the 
larger municipalities and in particular, 
the Nairobi metropolitan region. This is 
because the larger urban centres enjoy 
greater economies of scale and have a 
stable economic base. But it is important 
that the planning and development of 
the urban centres is well integrated with 
the rural hinterland of this agricultural 
country.  

Kenya enjoys a strategic position 
within the African continent. The coun-
try acts as the gateway to many parts of 
east, central and southern Africa. Kenya 
also enjoys unique and attractive fea-
tures that appeal to tourists. These at-
tractions also act to boost and support 
the development of sustainable urban 
centres in Kenya. The urban housing 
sector provides a great investment op-
portunity as the supply barely meets 
20% of the demand. 

8.2. Development Challenges

It is also true that the growth and devel-
opment of urban centres in Kenya are 
faced with many problems and chal-
lenges. These challenges include (i) 
widespread urban sprawl, uncontrolled 
growth and haphazard development in 
urban areas; (ii) an inadequate supply of 
housing and mushrooming of informal 
slum settlements; (iii) an inadequate 
supply of water;  (iv) poor sanitation, 
poor wastewater drainage and solid 
waste disposal; (v) an inadequate  sup-
ply of infrastructure services such as 
electricity and ICT services; (vi) a poor 
transport and road network system; (vii) 
poor administration and management 
systems in local authorities; and (viii) 
limited community and social services 
such as schools, health facilities, open 
and recreational space. 

Mairura Omwenga

8.3. Recommendations

The following recommendations are 
proposed in order to achieve sustaina-
ble urban development and planning in 
Kenya:
 • That urban growth and development 
should be coordinated and integrat-
ed with town and country planning. 
Indeed this planning must lead and 
guide urban growth and development 
in Kenya. Special attention should be 
given to the metropolitan regions of 
Nairobi, Mombasa, Kisumu, Nakuru, 
and Eldoret.

 • That as a priority, the country must 
proceed to prepare spatial develop-
ment plans at all levels - national, re-
gional, and local.

 • That as a matter of urgency there 
should be coordination and integra-
tion of the key institutions responsi-
ble for urban development and spatial 
planning – the Ministry of Local 
Government, the Ministry of Lands 
and various local authorities.

 • That adequate resources should be al-
located for low-income and middle-in-
come housing. Priority should also be 
given to slum upgrading projects.

 • That adequate resources should be al-
located to the improvement of commu-
nity facilities, infrastructure services 
and utilities e.g. schools, health cen-
tres, water, sanitation, electricity etc.

 • That Government, local authorities, 
and the community should work to-
gether to improve the general envi-
ronment in urban areas. This includes 
proper solid waste management, im-
proved air quality, and protection of 
water sources. 
_
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Introduction
Since the advent of democracy in South 
African in 1994, significant strides have 
been made in bringing about politi-
cal, socio-economic and built environ-
ment transformation. Amongst other 
achievements, rigorous frameworks 
for governance and development plan-
ning have been legislated and signifi-
cant programmes of state expenditure 
put in place in order to address histor-
ical developmental backlogs arising 

from the apartheid era. In some respects, 
South Africa may be regarded as a case 
study for good practices in this regard. 
However, notwithstanding the world-
class planning and governance frame-
works in place, there have also been 
significant challenges in respect of the 
planning and implementation of devel-
opmental projects which provide rich 
lessons, not only for South Africa, but 
also for other developing countries. 

Mark Misselhorn

Typical greenfields, mixed income housing development 

to the north of Durban (Parkgate Project)

A typical informal settlement in eThekwini – this one 

at Cato Crest in Cato Manor. 

A typical informal settlement upgrading process utilizing 

a double storey attached low cost typology and a ‘rollover’ 

upgrading approach (i.e. site developed in small ‘rollover’ 

phases to minimize temporary relocations requirements) 

(Cato Crest).

Community rental housing project at Umlazi providing 

City-owned rental housing stock for those with very low 

income levels.
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Figure 1: Project Preparation Cycle showing different phases, their purposes and broad scope 
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One of the most prominent of these 
lessons is the need for more effective 
project preparation in order to provide 
the necessary link between local level 
spatial plans (which are typically ‘broad 
brush’ in nature), budgetary allocations 
for capital expenditures, and the deliv-
ery of viable and appropriate projects.  

Despite the obvious need for develop-
ment projects and interventions to be 
properly conceptualized, prepared and 
planned, the reality remains that they all 
too often occur in a reactive and some-
times haphazard fashion. This is es-
pecially apparent with projects which 
focus on addressing poverty, basic infra-
structure provision and the inclusion of 
the urban poor into cities. It is also not a 
uniquely South African phenomenon. 

Why does this occur and how can 
this situation be remedied? This short 
paper explores the issues and pro-
vides some answers, based on Project 
Preparation Trust’s (PPT’s)1  extensive 
experience in preparing various devel-
opmental projects in South Africa, rang-
ing from informal settlement upgrading, 
housing and infrastructure to special 
needs, livelihoods and local economic 
development.

What is Project Preparation?
Project preparation can be broadly de-
fined as the entire social, technical and 
financial work required to ensure that a 
proposed project is feasible and appro-
priate and that it can be successfully 
implemented. The preparation process 
ensures the identification and elimina-
tion of key risks at the earliest possible 
time and maximises development op-
portunities by ensuring that projects are 
well conceptualised. Typical prepara-
tion activities include: the identification 
of funding sources, needs assessments, 
community and stakeholder consul-
tations, the development of project 

Aerial photograph of a typical informal settlement.

Typical double storey low income housing units 

in eThekwini (Uganda settlement)

Mark Misselhorn
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concepts, assessments of site suitabil-
ity (e.g. topography, geotechnical and 
environmental conditions, bulk service 
availability and land legal issues), land 
availability negotiations and agree-
ments, participative planning, prelimi-
nary design, estimates for capital and 
operational costs and applications / 
proposals to funders or implementation 
partners. Most of this work takes place 
during the pre-feasibility and feasibility 
phases. The project preparation process 
and its various phases are outlined in 
more detail in Figure 1.

The Planning and Governance 
Framework in South Africa
The planning and governance frame-
work in South Africa is characterized by 
principles of strong local government, 
integrated local development planning 
and the budgeting of state resources 
on the basis of such plans. Legislation 
in South Africa2 requires municipali-
ties to develop and maintain Integrated 
Development Plans (IDP’s) which are re-
quired not only to determine the broad 
spatial planning themes for a specif-
ic municipality (typically over a five 
year period), but to also go further in 
terms of identifying specific projects 
and initiatives which are to be priori-
tised over the period. In theory the link-
ages between the overarching IDP and 
the delivery of projects are achieved by 
means of sector plans which identify 
and prioritize specific projects in vari-
ous different sectors (e.g. housing, wa-
ter, sanitation, key social facilities). It is 
envisaged that sector forums constitut-
ing key sector stakeholders (including 
municipal and provincial line depart-
ment representation) create such sector 
plans. Examples of such sector plans are 
Consolidated Infrastructure Plans (CIP’s) 
and Housing Sector Plans (HSP’s). In 
theory, such plans guide and inform the 
Medium Term Expenditure Frameworks 
(MTEF’s) of government and enable 
the rational and effective allocation of 

state resources. The different responsi-
bilities, powers and functions of differ-
ent spheres of government (national, 
provincial and local government3) are 
legislated and the re-demarcation of 
municipalities in 19984 ensures egali-
tarian ‘wall to wall’ local municipali-
ties covering both urban and rural areas 
with no separate ‘town councils’ except 
for Metros (which themselves typically 
encompass some peri-urban and rural 
hinterland).

What are the Challenges to 
the Effective Implementation 
of the Framework?
There are of course a range of other 
challenges to the successful implemen-
tation of the above-mentioned plan-
ning and governance framework, the 
most important of which are outlined in 
Figure 2  and obviously some are more 
easily overcome than others. There is, 
however, one challenge which is inher-
ent in the framework itself but which 
is also relatively easily addressed, in 
which case it can play a catalytic role 
in overcoming or mitigating most of the 
other challenges. This is the challenge 
of entrenching and mainstreaming more 
effective project preparation. 

One of the paradoxes of the current 
framework is that it necessitates project 
selection and medium term budget al-
locations in the absence of adequate 
up front project assessment and fea-
sibility work in order to determine the 
viability and appropriateness of such 
projects and to inform budgetary allo-
cations. In addition, there is typically a 
lack of project preparation funding to 
enable such up front work to be under-
taken. Most project assessment and fea-
sibility work is therefore undertaken ‘at 
risk’ by private sector service provid-
ers which compromises its effective-
ness and creates the potential for an 
inherent conflict of interests. Service 
providers working at risk understand-
ably often undertake the minimum level 

Mark Misselhorn
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Challenges Project Preparation Mitigation Role

A) Insufficient skills and human capacity within 
various spheres of government, especially at the 
level of local municipalities5

Procuring external, private sector and NGO ex-
pertise into the critical early stages of the project 
cycle augments limited state capacity at a time 
when critical conceptual and strategic decisions 
are made, including decisions on the allocation 
of significant capital funding.

B) A tendency towards patronage and the politiciza-
tion of development and planning processes

Systematic project preparation provides a  more 
rigorous and technically informed basis for the 
selection, prioritisation and conceptualization of 
projects and in so doing offsets and counter-bal-
ances politically driven processes.

C) Difficulties in ensuring effective and unbiased 
procurement of services, contracts and tenders

Project preparation confirms not only the fea-
sibility of a project but also provides a speci-
fication and cost for its implementation. This 
enables the preparation of more effective ten-
der documentation which clearly specifies the 
standards, requirements and criteria that must 
be met by a prospective contractor. Such a ‘pre-
planned’ procurement approach can enable more 
effective and accountable results.

D) An over-emphasis on implementation and capi-
tal expenditure relative to project preparation and 
planning

If enshrined in planning and governance frame-
works, systematic project preparation ensures 
that the early stages of the project cycle, where 
conceptual and strategic decisions are made, re-
ceive the necessary ‘pride of place’.

E) Poor co-operation between different spheres of 
government and between different government 
departments6

The technical and social / participative work 
undertaken during project preparation provides 
both the technical information as well as the 
process to make co-operation between different 
spheres of government and / or departments sig-
nificantly easier and less risky.

F) A tendency towards top down policy and strategy 
formulation, including the design of development 
grants which tend to be prescriptive and rigid

Project preparation quickly indicates where poli-
cies, strategies or the configuration of grants 
are out of sync with real project needs on the 
ground and enables useful feedback to the higher 
spheres of government to make the necessary 
adjustments (including where grants need to be 
more flexible).

Figure 2: Challenges facing the effective implementation of planning and governance frameworks in South Africa and 

the role which more systematic and institutionalized project preparation can play in mitigating these challenges.
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of technical work in order to minimize 
costs and risk. They also have a per-
verse incentive in proving projects to 
be viable as this is the only basis upon 
which they have a chance of recover-
ing their risk and making some profit 
on the detailed design and implemen-
tation phases (even though govern-
ment procurement regulations make the 
prospects of down-stream procurement 
uncertain). Furthermore, because project 
preparation is not sufficiently institu-
tionalized and funded by government, in 
most instances there are no established 
specifications and cost norms for the 
preparation of different types of projects, 
nor established mechanisms for ensur-
ing the quality thereof.

There are of course a range of other 
challenges to the successful implemen-
tation of the above-mentioned plan-
ning and governance framework, the 
most important of which are outlined in 
Figure 2 left. This table also indicates 
the manner in which more effective and 
systematic project preparation can ad-
dress or offset these challenges. For 
this to be achieved, systematic project 
preparation would ultimately need to 
be made an inherent part of the state’s 
planning framework and up front fund-
ing for it would need to be provided.

Why is Preparation 
Typically Neglected?
Given the obvious need for systemat-
ic project preparation and the signifi-
cant value it adds, the question must 
be asked as to why it remains neglect-
ed, not only in South Africa, but also 
elsewhere in the developing world. 
Experience in South Africa suggests 
that the following are some of the main 
factors:
 • Project preparation is generally poorly 
understood in terms of its need, func-
tion and form (e.g. its specification 
and cost). Further reference should be 
made to Figure 1 in this regard.

 • Feasibilities and business plans are 

often regarded as administrative ‘tick 
boxes’ or formalities which need to 
be complied with before projects can 
be implemented or funding allocated 
and consequently project preparation 
is not appreciated as being a critical 
and value adding phase of the project 
cycle.

 • Politically prioritised projects tend to 
be subjected to insufficient rational 
scrutiny. 

 • There is a tendency to ‘hurry’ into im-
plementation. This is especially so in 
the case of programmes where there 
is high capital spend and where there 
is pressure to address significant de-
velopmental backlogs (as in the case 
of South Africa and other developing 
countries).

 • Relatively short budgetary cycles (e.g. 
of a year) place extreme pressure to 
rapidly spend allocated budgets or 
face the risk of losing them.

 • There is typically no up front ‘seed’ 
funding for project preparation and 
project planning (both from state and 
donor sources).

 • There is often limited appreciation of 
the significant (multi year) timeframes 
for the delivery of many projects, es-
pecially those which are complex and 
capital intensive. Unrealistic project 
timetables (schedules) are typically 
produced, often influenced by politi-
cal aspirations, which are unrealistic 
from the start. Efforts are therefore of-
ten made to ‘fastrack’ projects (even 
though such ‘fast-tracking usually 
compromises project outcomes and 
can often result in projects becoming 
stalled at a later time).

Why is Effective Project Preparation 
Critical and What are the Benefits? 
Effective project preparation fulfils sev-
eral critical functions. Firstly, it en-
sures that only viable and appropriate 
projects are taken forward into the re-
source intensive process of detailed 
design and implementation. Secondly, 
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it ensures that project risks are identi-
fied, investigated and mitigated at the 
earliest possible time in the project cy-
cle. Thirdly, it ensures that a project 
concept is developed which is robust, 
appropriate and acceptable to key 
stakeholders (based on a mix of techni-
cal, social and financial inputs).

It is noteworthy that the ‘leverage’ 
achieved by project preparation is mas-
sive, both financially and in terms of 
improved project outcomes. The typical 
financial leverage on project prepara-
tion funding for housing and infrastruc-
ture projects is in the region of 1:60. 
This means that, on average, every rand 
invested in project preparation results 
in the leverage of R60 in capital / im-
plementation funding on viable and ap-
propriate projects. More importantly, 
there is also significant qualitative lev-
erage in the sense that well prepared 
projects afford better and more predict-
able project outcomes. 

In addition, preparation also helps 
to optimize the allocation of scarce re-
sources through: 
 • Ensuring the allocation of funding to 
those projects which are most appro-
priate, strategic and necessary. 

 • Significantly reducing the inci-
dence of project failures and the re-
lated wastage of finances and other 
resources.

 • Ensuring that projects are carefully 
conceptualized including, where nec-
essary, the comparative assessment 
of different projects approaches or so-
lutions to ensure innovation and the 
implementation of the best project so-
lution available.

 • Introducing suitably skilled profes-
sionals into the project process early 
on. Their specialist inputs can then be 
used to better inform and enrich the 
strategic and planning decisions of 
politicians and government officials 
at a stage when project concepts are 
still being formulated.

 • Enabling more predicable and reliable 

project timetables (schedules) with 
associated budgeting and cash-flow 
benefits.

The Relationship Between Project 
Preparation and More Sustainable 
Urban Planning
Project preparation plays a critical role 
in ensuring that spatial planning (at 
city or precinct level) remains congru-
ent with project level planning (which 
incorporates layout planning and urban 
design elements) and that fruitful de-
velopmental outcomes are the result.  
On the one hand it ensures that projects 
or initiatives identified through high-
er level spatial planning processes are 
subjected to sufficient assessment be-
fore they are taken forward at the project 
level. On the other hand it ensures that 
project level planning work does not 
take place in isolation from other nec-
essary preparation activities and that 
planning elements do not get out of sync 
with others which are equally impor-
tant (e.g. securing bulk services or land 
availability). There are many examples 
of planners going quite far with project 
level plans, such as layouts, without suf-
ficient prior work such as bulk servic-
es investigations, land acquisitions and 
geotechnical investigations having been 
undertaken. Planners are in fact well 
positioned to play a leading role in the 
preparation phase of projects as they 
typically possess the necessary overall 
spatial, conceptual and interdisciplinary 
skills required. They are also well posi-
tioned to provide practical project level 
feedback to inform those involved in 
broader spatial planning processes.

Preparation and Participative 
Planning
The trend towards more participative 
planning in recent years, and a growing 
awareness of what this entails, is wel-
come. Meaningful engagement with and 
feedback from project beneficiaries, in-
vestors and other affected stakeholders 
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is obviously critical during the prepara-
tory and planning stages. However, on 
a cautionary note, care also needs to be 
taken in respect of the timing and inten-
sity of such participation. In the case of 
pro-poor developmental projects, par-
ticular care should be taken not to enter 
into any process of intensive engage-
ment until some level of technical eval-
uation of project risks and constraints 
has first been undertaken (typically at 
the pre-feasibility level). Such technical 
work is necessary to inform participa-
tive planning processes and to prevent 
the development of concepts and de-
velopmental aspirations which are not 
possible from a technical perspective7 
and within the available resource con-
straints. The development of unrealis-
tic concepts, heightened expectations 
and political pressure may otherwise be-
come a new and problematic project risk 
requiring additional management and 
mitigation. There is a trend within some 
NGO and participative planning circles 
to enter into a relatively intensive proc-
ess of ‘people driven’ planning proc-
ess right from the outset of projects but 
without undertaking all of the necessary 
preparatory technical work. Effective 
project preparation requires that proc-
esses of engagement and participation 
are always balanced with the relevant 
technical and financial work by suitably 
qualified professionals and that appro-
priate engagement occurs between such 
development professionals and project 
beneficiaries (along with other stake-
holders) by means of a structured, trans-
parent, and properly facilitated process.

Project Preparation in the Context 
of Informal Settlement Upgrading
A systematic and rigorous project prep-
aration methodology has been devel-
oped in South Africa for the preparation 
of informal settlement upgrading 
projects focusing both on convention-
al, full upgrading8 as well as the provi-
sion of interim services9 (even if this 
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methodology is not always adhered to). 
This methodology is informed by ex-
tensive experience by a range of stake-
holders in preparing and implementing 
a range of diverse informal settlement 
upgrading projects over a period of more 
than 20 years, utilising both state and 
donor funding sources. There are poten-
tially valuable lessons from South Africa 
for other developing countries in this 
regard. Two short case studies from the 
City of Durban (eThekwini Municipality) 
are presented in this paper in order to 
provide some insights to the reader. 

The Context in eThekwini 
Municipality (City of Durban)
It is noted that the informal settlement 
pattern within eThekwini is character-
ized by large numbers of settlements 
scattered throughout both urban and 
peri-urban parts of the city as opposed 
to being concentrated in only a small 
number of massive settlements, as is the 
pattern in many other African cities.

Approximately a quarter of eThekwi-
ni’s total population of approximately 
3.5million reside in urban and peri-ur-
ban informal settlements10. Against this 
backdrop, the use of systematic project 
preparation methodology has for many 
years played a key role in the success 
of eThekwini’s programme of provid-
ing mass, state subsidized low income 
housing (along with services and ten-
ure). It has also more recently assisted 
the municipality in investigating and 
conceptualising additional  pro-active 
programmes aimed at addressing the 
basic services needs of those informal 
settlements for whom mass housing 
cannot be provided in the near future.
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Case Study 1: Interim Basic Services for 76,000 
households in 166 prioritised informal (shack) 
settlements in eThekwini (Durban) Metro

eThekwini’s Interim Services programme is a 
good illustration of how systematic preparation 
processes applied at the programme level can 
result in innovation, more effective resource 
allocation and more effective long term urban 
restructuring. Preparatory work undertaken on 
this programme has resulted in the investigation 
and modeling of different delivery models in 
order to determine the one which is likely to 
deliver the greatest benefit. Criteria taken into 
account included the need for long term spatial 
restructuring, promoting greater inclusion of the 
urban poor and addressing basic health, safety 
and basic services needs of informal residents. 

The resultant interim services programme 
provides a mix of: a) sanitation via communal 
ablution blocks; b) water supply via communal 
standpipes; c) a prioritized road infrastructure 
network consisting of both main transportation 
routes as well as small access ways and 
pedestrian footpath; d) the connection of shacks 
to the main electrical grid  and e) plans for the 
provision of key social facilities (including fire and 
police stations, clinics, schools, sports-fields and 
community halls).

The application of preparation methodology to 
the road infrastructure component has been of 
particular interest and has resulted in a shift 
from an initial paradigm driven primarily by the 
provision of minimum (and fairly high) level of 
service to individual settlements, to one focused 
more on spatial restructuring and urban inclusion 
at the level of entire informal settlement precincts 
(‘clusters’ of informal settlements). Importantly 
the new road networks in informal settlement 
precincts will now be informed by preliminary 
spatial plans. Instead of providing a high level 
of investment in only a few selected settlements 
at a time, road investment will now take place at 
a precinct level according to a prioritised road 
hierarchy and in a more spatially coherent and 
sustainable fashion.

Mark Misselhorn
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Informal settlement 

showing interim road 

infrastructure

Installation of communal 

sanitation blocks at an 

informal settlement in 

eThekwini Municipality.

Typical communal 

sanitation blocks located 

at an informal settlement 

in eThekwini Municipality. 

The units are converted 

containers and are 

plumbed into water mains 

and trunk sewers. There 

are separate blocks for 

male and female residents. 

Each block contains toilets, 

hand-basins and showers.
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Prioritised road hierarchy at Amaoti, home to more than 14,000 households residing exclusively within informal 

settlements. This hierarchy has been informed by Spatial Development Framework for the precinct. The hierarchy is 

significant because it enables phased road investment in a spatially coherent fashion over time. 

Spatial Development Framework for Amaoti which has been utilised to assist in the development 

of a prioritised and phased road investment hierarchy.
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Case Study 2: Kenville Informal Settlement Precinct Restructuring Project

The preparation of the Kenville Project is a good illustration of how systematic 
project preparation can enable better and more innovative developmental 
solutions such as better integrated planning, alternative (more pedestrianised) 
planning layouts and alternative housing typologies (in the form of low 
cost double story units arranged in spatially efficient yet people-friendly 
‘superblocks’). The Kenville precinct has a prime location within eThekwini 
(Durban), being located approximately 7km north of the CBD. It is home to 
a population of approximately 7,500 households of which over 2,500 reside 
in six ‘infill’ informal (shack) settlements. The area is predominantly a low-
middle income residential suburb and abuts the prime Springfield Park light 
commercial and light industrial precinct. It is however characterized by steep 
slopes, challenging geotechnical conditions and limited developable land 
relative to the existing informal settlement population. 

Preparation of the Kenville Project was undertaken at precinct level in order 
to enable more integrated development and to optimize the resultant urban 
form. This was especially important given the prime location of the site within 
the City and its close proximity to job opportunities and other amenities. 
This integrated precinct level approach is in contrast to the usual trend in 
South Africa in terms of which informal settlements tend to be dealt with 
from a narrow housing perspective and in isolation from the greater urban 
environment in which they are located.

Work undertaken in the preparation of the Kenville project included the 
following elements: 
•  an up front status quo assessment with the participation of local residents 

in order to better understand the area and its people (including focus group 
interactions with informal residents to probe specific socio-economic 
issues); 

•  an assessment of a range of technical site constraints including preliminary 
investigations into geotechnical, environmental, slope, bulk services and 
land legal / land availability aspects;

•  the development of a preliminary town plan, urban design and architectural 
concept for the precinct which focuses on creating a functional and people 
centered urban form whilst maximizing housing yield via a partially 
pedestrianised layout and the use of a double storey low income housing 
arranged in ‘superblocks’;

•  the preliminary design of the necessary road, storm-water, sewer and water 
reticulation;

•  the development  of preliminary cost estimates for the above and related 
financial modeling to determine the overall affordability of the project to the 
city and other funders.

• the commencement of a land acquisition process;
•  careful consideration by the city’s decision making structures leading to a 

decision to commence with the implementation of the project.
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Urban design elevation and 

architectural concept for 

the Kenville precinct project 

showing innovation in respect 

of achieving higher densities 

and more efficient utilization of 

scarce land via double storey 

low cost housing and a more 

pedestrianised layout on a site 

characterized by steep and 

moderately unstable slopes.

Aerial view of a typical 

informal settlement in the 

Kenville precinct located on 

steep, marginal land.
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Constraints map for the Kenville precinct arising from pre-feasibility investigations showing land not 

suitable for development due to slope, geotechnical conditions, environmental factors and servitudes.

Block layout for the provision of low income housing for residents of informal settlements 

Kenville precinct as informed by the above constraints map.
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Concluding Remarks
It is hoped that this short paper will as-
sist in engendering a greater appre-
ciation of project preparation and the 
critical role it can play in enabling more 
effective and sustainable change in de-
veloping countries such as South Africa. 
Development professionals such as town 
planners can undoubtedly play an im-
portant role in helping to create greater 
awareness in this regard and in help-
ing to mainstream project preparation 
within government and donor funded 
programmes alike. Not only is it im-
portant that upfront funding for project 
preparation be made available through 
such development programmes, but the 
thinking and approach of project funders 
and other major stakeholders needs to 
change. Whilst there are typically es-
tablished national and international 
norms and processes in place for project 
implementation, it is notable that this 
does not always pertain to the all impor-
tant preparatory and conceptual stag-
es of projects. It is hoped that a clearer 
definition of the concepts and process-
es involved will go some way towards 
bringing about change in this regard.

_

Endnotes 

1. Project Preparation Trust specializes in the 

preparation of a wide range of developmental 

projects. PPT is not for profit and was estab-

lished in 1993 in order to assist in promoting 

transformation and socio-economic restruc-

turing in South Africa, with a particular focus 

on poor and disadvantaged communities and 

augmenting state capacity in the area of proj-

ect preparation. (www.pptrust.co.za)

2.  In particular the Municipal Structures Act 

(1998), the Municipal Systems Act (2000) 

and the Municipal Finance Management Act 

(2003).

3. Consisting of Metro’s, district municipalities 

and local municipalities.

4. Via the 1998 Municipal Demarcation Act.

5. National (central) government in SA rec-

ognizes that many local municipalities are 

under-capacitated or dysfunctional and as 

a result they developed a Local Government 

Turnaround Strategy which was finalized in 

November 2009. The Strategy identifies 58 of 

SA’s 283 municipalities as being in financial 

distress with 95 having more than 70% of 

their population not yet having received basic 

services.  A more recent report  indicates that 

approximately 80 municipalities are regarded 

as being ‘low capacity’. In FY2008/9, only 107 

(38%) of all municipalities received unquali-

fied audits. Many municipalities are thus either 

unable to meet development targets or under-

take basic functions such as  financial man-

agement and the operation and maintenance 

of existing infrastructure, let alone champion 

complex spatial planning and project func-

tions. 

6. E.g. in respect of co-ordinating land acquisi-

tion, infrastructure and housing funding from 

different departments with differing require-

ments for a single project.

7. E.g. Relating to land legal issues, bulk services 

availability, geotech and slope stability etc

8.  I.e. the provision of a subsidized house with 

complete infrastructural services and a title 

deed.

9. I.e. the provision of a lesser, basic level of 

services such as standpipes, communal ablu-

tions, a limited road network and solid waste 

removal.

10. Most of these settlements are located on ‘mar-

ginal’ land (e.g. steep and / or geotechnically 

unstable).

Mark Misselhorn
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Urban Africa 
— Challenges 
and Opportuni-
ties for Planning 
at a Time of 
Climate Change
Laura Petrella

Laura Petrella

This century has seen the shift of the ma-

jority of the world population to an urban 

setting/environment. Africa is still the 

continent with the lowest level of urbani-

zation. At the same time, it is also the con-

tinent where urban growth is happening at 

the fastest rate. Despite these facts, policy 

makers and the donor community conti-

nue to portray Africa as a rural continent 

and to focus the largest part of their deve-

lopment efforts on rural areas. In gene-

ral, too little attention is paid to the urban 

reality of the continent, to understanding 

its drivers and profile, and to confront pro-

perly the challenges, but also embrace 

the opportunities these trends present 

for the overall development agenda in the 

continent.

This paper will summarise the present 

urbanization and urban policy trends in 

Africa, its key challenges, and how some in-

novative urban development planning ap-

proaches have been deployed to address 

them. On this basis, the paper will look at 

more recent concerns related to climate 

change and analyse their relevance for the 

continent’s cities in terms of direct and in-

direct impacts. Finally, it will try to present 

how urban planning actors and in particu-

lar cities are responding to these challen-

ges. It will conclude with reflections on a 

possible agenda for action.
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Urban Africa 

– Urbanization 

Trends in Africa 

amidst Local 

and Global 

Constraints

An urbanizing continent 
Data from UN-HABITAT1  shows that in 
2007, with 38.7% of its population liv-
ing in cities, Africa was still the least ur-
banised continent of the world. However, 
it is also the one where urbanization 
is fastest. With a growth rate of 3.31 % 
per year, the urban population of Africa 
is expected to double from 370 million 

to over 750 million between 2007 and 
2030. In East Africa, the world’s fastest 
urbanising region, the urban population 
will double in only 9 years.  In Southern 
Africa, where the population was 45.6% 
urbanised in 2007, growth rates are low-
er, but still far outstrip those of the rural 
population. In general, migrations from 
rural areas into cities comprise a reduc-
ing share of the new urban population 
while natural growth from within the cit-
ies now plays an increasing role. 

Africa’s three largest cities of Cairo, 
Lagos, and Kinshasa had more than 5 
million inhabitants each in 2007, while 
over two thirds of the urban popula-
tion reside in small and intermediate 
centres, below 1 million inhabitants, 
and 60% in cities of less than 500,000 
inhabitants. The latter are the cen-
tres that are growing at the fastest rate. 
The African urban structure has two 
main characteristics. The first is the 

An overview of Nairobi City, 
Kenya 2007
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Legend
Urban Settlements over 50,000
2000 Population

50,000 - 500,000

500,000 - 2,000,000

2,000,000 - 4,500,000

4,500,000 - 10,000,000

10,000,000 - 18,500,000

Kilometres
2,5001,8751,2500

N

Sources: Centre for International Earth
Science Information Network (CIESIN),
Columbia University; International Food
Policy Research Institute (IPFRI), the
World Bank; and Centro Internacional de
Agricultura Tropical (CIAT), 2004.
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disproportionate concentration of popu-
lation, activities, resources and invest-
ments in the largest city in the country 
to the detriment of other cities and 
towns. The second is the emergence of 
urban corridors, with large metropolis-
es in relative proximity merging in huge 
regional systems (such as along the 
Gulf of Guinea or in the Gauteng Region 
in South Africa). 

Despite these trends, national devel-
opment policies have focused for a long 
time on rural development, aiming at 
reducing migrations. More recently the 
promotion of territorial rebalancing has 
aimed at retaining migrants in middle 
sized cities. But in general, urbanization 
has taken shape largely in a void of pol-
icy interventions. It has also happened 
in a context of low economic growth, and 
scarce financial and human resourc-
es, in general afflicted by weak govern-
ance, social strife and, in a number of 

countries, armed conflicts.
Poverty in the continent remains quite 

prevalent, with 40% of Africans liv-
ing on less than 1 US$ a day and ur-
banization is to a large extent a poverty 
driven process, not the industrializa-
tion induced socio-economic transfor-
mation experienced by other regions 
of the world. Related to this, inequal-
ity is a characteristic feature of many 
African cities with centres such as 
Johannesburg and Nairobi displaying 
some of the greatest extremes between 
the rich and the poor. 

As a direct consequence of this pov-
erty fuelled urban growth, self-help ur-
banization and uncontrolled spatial 
development are key features of urban 
centres. All over Africa, the resultant 
slums2  have grown at the same pace as 
cities as a whole. These informal settle-
ments are home to over 61% of Africa’s 
urban residents.

0

20

%

40

60

80

100

Eth
iop

ia 2
00

0

CAR 19
94

Nige
r 1

99
8

Cha
d 2

00
4

Tog
o 1

99
8

Guin
ea

 19
99

Moza
mbiq

ue
 20

03

Mad
ag

asc
ar 

19
97

Tan
zan

ia 2
00

4

Mala
wi 2

00
0

Uga
nd

a 2
00

1

Sen
eg

al 1
99

7

Mali 
20

01

Burk
ina

 Fa
so 

20
03

Nige
ria

 20
03

Com
oro

s 1
99

6

Rwan
da

 20
00

Ben
in 

20
01

Côte
 d’

Ivo
ire

 19
99

Ke
nya

 20
03

Za
mbia

 20
02

Cam
ero

on
 20

04

Gab
on

 20
00

Gha
na

 20
03

Nam
ibia

 20
00

Eg
ypt

 20
03

Sou
th 

Afric
a 1

99
8

Moro
cco

 20
04

Zim
ba

bw
e 1

99
9

Afric
a M

ea
n 2

00
0

Non-slum household in non-slum area

Non-slum household in slum area

Slum household in non-slum area

Slum household in slum area

This ratio varies considerably from 
less than 20 % in countries in North 
Africa, to more than 90% in Sudan, the 
Central African Republic and Chad. 
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Many countries in the continent lack 
urban policies that define the role of ur-
ban centres within the national develop-
ment agenda and set a long term vision 
for their management and growth. Also, 
amidst a relatively slow process of ad-
ministrative and political decentraliza-
tion, only major cities, and possibly the 
capital city, have access to capacities 
and resources of a significant, if not ad-
equate, scale. Moreover, in several coun-
tries corruption is deeply embedded in 
local government, affecting service pro-
vision, and other functions. 

In general, planning and managing 
have also proven quite inappropriate – 
in particular, urban master plans proved 
incapable of controlling growth or pro-
viding for the associated infrastructure 
development. Plans were also not updat-
ed and not enforced, except for central 
areas in some instances, and continued 
to reflect colonial ideas, with zoning and 

other provisions being modified on an 
ad-hoc basis. In many instances urban 
plans have also been consultant (and 
donor) driven, while capacity to control, 
enforce and update them remained lim-
ited locally. Land management remained 
also largely unaffected by the plans, as 
corruption and customary practices re-
mained widespread.

The result of this ineffective planning 
has been spatial fragmentation, land 
speculation and urban sprawl. Where 
economic development creates suffi-
cient markets and interest for prime 
land occupied by slums, evictions for re-
development are another feature of ur-
ban land management.

Despite this, the cities have continued 
to expand their economies and to pro-
vide real opportunities for their residents 
due to the presence and creativity of the 
urban informal sector, the concentra-
tion of population and functions, and the 
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opportunities for access to education, in-
formation and civic participation2. 

Urban planning innovations 
in the region
Acknowledging these opportunities and 
the important mismatch between availa-
ble tools and needs, cities and countries 
across the continent have developed in-
novative approaches, which constitute 
a rich laboratory of experiences, and 
have produced lessons which should be 
documented and discussed more wide-
ly. These innovations have included ur-
ban governance mechanisms, as well 
as management approaches and urban 
planning. They also acknowledge that 
the overall traditional objective of urban 
planning – development control – may 
be unrealistic and even counter-produc-
tive in this context. In any case urban 
planning has not been able to deliver 
better cities and more equitable devel-
opment, having instead created perverse 
effects and put large shares of the urban 
residents ‘outside the law’.

The focus has, therefore, moved a 
great deal to how to link urban planning 
and development in a context of limited 
public resources and within the above-
mentioned constraints. The linkages 
have taken various forms – strategic ur-
ban planning focused on priority issues 
and in many instances oriented to in-
vestment planning; integrated planning 
focused on coordination and rationali-
zation of public action within a specific 
set of development priorities. Strategic 
urban plans with a specific entry point, 
and a city-wide scope have also been 
developed, through various initiatives, 
in particular looking at environmental 
management and at the prevention of 
violence and crime. 

These forms of planning have emerged 
in the last few years. They initially fo-
cused on improving governance mech-
anisms around urban decision making 
through consultative processes aimed 
at identifying a shared development 

agenda. However, the approach has de-
veloped into a tool for focused planning 
of feasible urban development actions, 
concentrated on critical hot spots and 
responding to a shared vision. The City 
Development Strategy (CDS) approach3  
in particular focuses on investment 
planning and mobilization of resourc-
es, including locally available ones. 
Adopted by many cities across the conti-
nent, this approach has enabled – in the 
best cases – the development of ‚bank-
able‘ projects and served as an  entry 
point for private and public investments, 
as well as donor support. CDS has also 
assisted in prioritising appropriate in-
frastructure and primary services, and 
the upgrading of informal settlements.

The Rapid Urban Sector Profiling and 
subsequent strategic action planning, 
promoted with European Union fund-
ing by UN-HABITAT in 54 cities in 18 
countries in Africa, also utilises a simi-
lar strategic approach. It is focused on 
slum upgrading and prevention and on 
integrated actions at national and local 
level, on a number of sectors, including 
basic urban services delivery and hous-
ing, as well as land. Over time, it has also 
been adapted to respond to specific is-
sues and priorities at local level, such as 
violence prevention, or disaster prepar-
edness depending on local needs.

Strategic urban plans that have in-
corporated strong citizen participation 
and participatory budgeting approaches 
have managed to ensure more focus on 
the reduction of poverty and inequali-
ties, as opposed to plans that have fo-
cused more on the economic positioning 
of the city within the national context 
and on the leverage of competitive ad-
vantages in this sense.

The success of these participatory 
planning approaches largely depends 
on the involvement and drive created 
by stakeholders’ participation and on 
the institutionalization of the plans. As 
a more flexible and pragmatic tool than 
traditional master plans, strategic urban 
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plans have remained in many instances 
separate from the formal planning sys-
tems which still refer to master plans 
and related regulations, and maintain 
authority in terms of formal urban man-
agement. The reform of those planning 
systems has proved to be much more 
difficult in terms of governance, legisla-
tion and procedures. This, coupled with 
poor land registration and corruption, 
has created in some instances block-
ages related to land availability or long 
procedures. Strategic plans have also 
been implemented only to a limited ex-
tent, investments not always being easy 
to mobilise.

In the few example of reforms of plan-
ning systems in the region, when stra-
tegic urban planning has been merged 
with formal land use planning and mas-
ter planning, as has happened in Egypt, 
this has created a powerful combina-
tion of strategic and land related instru-
ments. However, the limited progress in 
decentralization and the limited avail-
ability of implementation tools at local 
level, including those related to finan-
cial planning and investment mobiliza-
tion, still represent a major obstacle to 
implementation.

In South Africa, integrated develop-
ment plans (IDP) have been introduced 
by law with a focus on interdepartmen-
tal coordination at the local government 
level. The IDP is a medium-term devel-
opment plan linked to a five-year politi-
cal cycle, although certain aspects of 
the plan, including the vision and the 
spatial development framework (SDF) 
have a longer-term horizon. The SDF is 
a city-wide descriptive plan, similar to a 
strategic spatial plan, and can indicate 
specific projects at local level. Its role 
is to coordinate spatially the sectoral 
plans, where line-function departments 
align their plans and projects. Its ambi-
tion is to change the way sectoral plans 
are developed and managed. However, 
these practices are still not fully devel-
oped and land use planning and zoning 

is not integrated in the system as yet, 
continuing often to operate through old-
er and mostly outdated systems and 
ordnances.

While no final judgement can be made, 
this experience is very telling of the dif-
ficulties of modifying engrained mech-
anisms and introducing innovative 
institutional approaches, and this de-
spite the relatively well endowed situa-
tion of South African local governments. 

Despite such advances in both formal 
and non-formal planning, many cities 
lack up-to-date planning mechanisms  
and continue to rely on traditional mas-
ter planning documents which fail to de-
liver what is needed. 

Laura Petrella
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African Cities 

and Climate 

Change

In Africa, the unprecedented challenges 
of the emerging climate crisis and ener-
gy crisis impose additional constraints 
on options for urban development, as 
they clearly indicate that the usual 
paths of development are becoming im-
practicable. They also reorientate the re-
source flow from outside the continent, 
as increasing priority is given to the 
offsetting of carbon emission, or to in-
novative projects in the field of environ-
mental conservation, energy efficiency 
and technological innovation. The global 
economic crisis also results in shrink-
ing financial flows towards developing 
countries. In general, this new condi-
tionality finds many African countries 
and cities ill prepared and equipped, and 
coping with the huge backlog of servic-
es, housing and capacities and with the 
ongoing increase of the urban popula-
tion becomes even more challenging. 
The next sections of this paper will try 
to look at how the global challenge of 
climate change translates in the African 
cities and how they are preparing to 
cope with it.

A marginal contribution 
to emissions, characterized 
by inequality and inefficiency
At present, Africa’s contribution to glo-
bal warming is insignificant, amounting 
to less than three percent of the world’s 
total emissions of greenhouse gases. 
The majority of African countries emit 
only minimal quantities of 0.1-0.3 tons 
of CO2 per inhabitant per year. Despite 
the unavailability of disaggregated data, 
we may estimate that cities in Africa 
produce the largest share of GHG emis-
sions of the continent, as is the case in 
other continents. By contrast, Germany’s 
per capita emissions are estimated at 
10 tons per annum. However, this admi-
rable emission profile of African cities 
does not mean that they are models of 
environmental sustainability and effi-
cient energy use. In fact, there are sev-
eral facts that the bare figures do not 
directly tell about the situation and its 
possible evolution.

African emission level is directly 
linked to poverty levels and in particu-
lar it can be traced back to the low ac-
cess to energy for the population (up to 
80% of urban population does not have 
access to modern forms of energy) and 
low levels of industrial and productive 
activities. The overall limited scale of 
the formal building market for instance 
results in the large majority of the hous-
es being built with poor materials, often 
recycled. Similarly few individuals own 
private cars and therefore the contribu-
tion of private vehicles to emission lev-
els is limited. 

However, the African urban elites (of-
ten less than 10% of the urban popula-
tion) do have lifestyles and access to 
technologies and energy similar to those 
of any city dweller in developed world. 
At the same time, public services are in-
efficient (for instance as far as collective 
transport is concerned), and proper poli-
cies are lacking (which result in a large 
share of electricity produced using fos-
sil fuels in many countries) and there is 

Laura Petrella
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limited awareness of environmental is-
sues. In this situation, the urban elites 
and the growing middle class in African 
cities are as energy consuming as their 
counterparts in other parts of the world. 

For instance, because of the limit-
ed availability or poor quality of public 
transport, coupled with urban sprawl, 
individual transport, when accessible, 
is the preferred transport mode to cope 
with the limited availability of collective 
services.

In the case of buildings, the lack of reg-
ulatory framework, the limited access to 
technology and the adoption of design 
and planning models that are not appro-
priate to the climatic conditions create 
a huge demand for energy, particularly 
for cooling. This is the case even if less 
than 30% of the population lives in mod-
ern buildings, and the climate conditions 
would allow low-carbon energy options 
(in particular the use of solar energy). 
Finally, cities that have grown without 
proper land use and service planning, do 
not have open green spaces, lack waste 
management and sewage treatment 
plants, and the unchecked urban sprawl 
has depleted the natural carbon sinks 
and other ecological systems which 
have a climate mitigating role (such as 
wetlands).

Already many cities in Africa suffer 
from environmental degradation and in-
efficiencies related to the prevalence of 

badly maintained second-hand cars (as 
in Kampala, Uganda) and the bad state 
of roads, the use of fuelwood, charcoal 
or kerosene for cooking in most urban 
households, the lack of water conserva-
tion and recycling, the depletion of tree 
cover and the disappearance of open are-
as. Without specific policy choices, it will 
be the individual choices of the growing 
African elites, as well as the inefficient 
choices that the urban poor are forced to 
make for lack of options, that will have 
the biggest impact on emissions from 
the continent. 

In a scenario of economic growth, and 
in a context of policy delay, emissions 
are bound to further increase as more 
people will be able to pursue unsustain-
able consumption patterns. Although 
these are marginal issues compared to 
the global patterns of emission, alterna-
tive models of consumption, mobility 
and production still need to be identified 
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and tested. These will only be acceptable 
so long as they provide for continuing 
human development and improvements 
to the lot of Africa’s urban poor.

In this context, development patterns 
have to change and issues of mitiga-
tion and resource conservation should 
be addressed as part of the management 
of the growth of urban areas in Africa 
i.e. avenues have to be found that break 
the link between GDP growth and emis-
sion growth (or reduce the direct relation 

which is prevalent in today’s develop-
ment patterns). In this way it would be 
possible to have a significant impact on 
the future scenarios. 

Cities in Africa are not well equipped 
to take up this challenge. There is only 
limited experience of approaches that 
have been able to address inefficien-
cies and inequities at the same time, and 
to access global funding mechanisms. 
For instance, the city of Dar es Salaam 
has accessed the Clean Development 
Mechanism (CDM) funds as part of its 
waste management initiatives under 
the local environmental management 
programme. This is one of the few CDM 
projects in the continent, and one of the 

very few in urban areas.
UN-HABITAT has been pioneering 

practices at city level in the continent, 
initially through its Sustainable Cities 
and Local Agenda 21 programmes, cur-
rently through the Cities and Climate 
Change Initiative. Through environmen-
tal planning and management projects, 
UN-HABITAT has supported city-wide 
environmental strategies, in which citi-
zens prioritized support to non motor-
ised forms of transport in Kisumu, Kenya, 

the reorganization of public transport 
in Dar es Salaam, Tanzania, and the im-
provements to the cycle of waste man-
agement (for instance through the 
introduction of recycling of materials 
in St Louis, Senegal), among many oth-
ers. The experiences initiated by UN-
HABITAT aim to the reduction of future 
emission, and of the emission of partic-
ular sectors (building, transport), link-
ing service delivery and savings in GHG 
(waste, water, energy, etc.) and the pro-
motion of green building practices in dif-
ferent countries in Africa. (see BOX). 
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Green Building Councils  in Africa
Green buildings reduce carbon emission and also produce other environmental gains. 
Recently UN-HABITAT held, in collaboration with the World Green Building Council, an 
African workshop to discuss the dissemination of green building rating in Africa. The 
workshop highlighted the existence of several GBC in the continent, and discussed how 
to further develop the network of professionals of the built environment on green build-
ing, the specification of green building adapted to Africa, and support mechanisms.  
As a result several countries have initiated the development of national GBC and a re-
gional African Network of Green Building Councils is being developed. The challenge 
remains of the limited size of the formal market in most countries to which such rating 
system could be applied, as well as the need for strong client awareness for the rating 
to be effective and grow as practice in the region.

Laura Petrella
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In relation to energy efficiency in the 
housing and services sectors, interven-
tions have focused on the development 
of regulatory frameworks and incentives 
for the adoption of energy efficiency and 
renewable energy in the housing sec-
tor (such as in Morocco, Kenya, Uganda, 
Tanzania, Burundi and Rwanda).

The challenge remains to bring inter-
ventions to scale (from pilot, to local and 
to national) and to enforce national poli-
cies. Experience of environmental plan-
ning has demonstrated that a systemic 
approach to city environmental manage-
ment can maximise durable econom-
ic gains and minimise environmental 
impacts. Building on such experiences, 
which for instance have been promot-
ed in several cities across Africa by the 
Sustainable Cities Programme and Local 
Agenda 21, local governments could in-
tegrate mitigation within urban develop-
ment initiatives, monitor emission and 
assess in terms of emission the future 
plans and urban projects. 

Unfortunately to date the under-
standing among urban actors and lo-
cal governments in particular remains 
relatively low compared to the scale of 
the problem and of the opportunities for 
sound environmental management. Very 
few national reports on climate change 
refer to urban issues and, overall, there 
is inadequate awareness of the urban di-
mension of climate change in Africa.

High vulnerability to climate change 
impacts, and low response capacity
African cities are already feeling the im-
pact of climate change and, although 
their contribution to it has been minimal, 
many have high degrees of vulnerability 
to climate change effects coupled with 
low response capacity. 

Among the climate change impacts, 
cities in Africa are being affected by 
storms, tidal surges and flash flood-
ing (also in countries with tradition-
ally very little rain, such as Burkina 
Faso, Mauritania and Niger). Movement 
of populations due to drought has af-
fected in particular southern Africa and 
the Sahel. Shortages in water supply 
are significant in the Arab states and in 
southern Africa. Food shortages or the 
increase in food prices, health problems 
related to shortage or pollution of water, 
as well as malaria are affecting cities 
across the region.

Laura Petrella
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Coastal cities are particularly at risk 
due to sea level rise. Numerous African 
capitals and major cities along the coast 
host some of the most advanced eco-
nomic hubs, and a large share of urban 
population will be seriously affected by 

sea level rise. About a total of 10 mil-
lion people would be displaced were 
sea levels to rise by 30cm, in Abidjan, 
Alexandria, Conakry, Cotonou, Dakar, 
Lagos, Luanda, Maputo, Mogadishu, 
Monrovia and Port-Harcourt4.

Laura Petrella
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The vulnerability of African cities is 
due to many factors, among which pov-
erty, the existent backlog in investment 
and infrastructure, the poor housing 
conditions and failed land markets, as 
well as the fragility of livelihoods and 
the great inequalities which are reflect-
ed in access to resources and opportuni-
ties, play key roles. Ecological systems 
are quite fragile. In addition, the uncer-
tainty and coarse-grainedness of current 
climate change projections makes long 
range urban planning for climate change 
difficult5.

Planning has in many cases failed 
to play a positive role in such contexts 
and its failure has exacerbated poverty 
and vulnerability. Corruption, land grab-
bing, vested interests influencing land 
use decisions, a lack of decentralization 
and consolidation of the urban man-
agement function at the local level, and 
often inappropriate planning approach-
es and lack of enforcement capacity 
have resulted in many cities expanding 

without decision-makers paying due 
consideration to risk (coastal areas, river 
beds, hills, slopes, etc.) or adopting un-
sustainable measures of environmen-
tal management (canalization of rivers, 
elimination of tree cover, etc.). The fact 
that urban expansion is made up to a 
large extent of sub-standard buildings 
compounds the existing risks.

In Africa’s cities, infrastructure (roads, 
railways, energy and water distribution 
networks, or wells) and urban systems 
such as transport and mobility, or waste 
management are also particularly vul-
nerable because of their physical state 
and in some cases inadequate design.

In addition, African cities and their 
communities have limited preparedness 
to cope with the unexpected. Climate 
change impacts will affect the basic in-
frastructure. Social and economic im-
pacts, in particular loss of livelihoods, 
will also be important. There are usually 
limited opportunities for those affect-
ed to move to alternative locations or to 
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reconfigure their livelihoods.
Vulnerability, therefore, in African 

cities is not just being closer to the 
disaster, but also being farther from ap-
propriate response and recovery. In this 
sense even ‘flash events’ will have long 
term impacts. Indeed the amount of re-
sources climate related crises and disas-
ters will absorb will reduce the ability of 
African local governments and other ac-
tors to provide services, and will further 
weaken management systems.

Environmental risks & vulnerabilities 
in Kampala, Uganda

Located in Central Uganda, on the northern shores 
of Lake Victoria, Kampala is the Capital City of the 
Republic of Uganda. Covering an area of 195 sq.km and 
at an average altitude of 1120 meters above sea level, 
it is situated on about 24 low flat topped hills that are 
surrounded by wetland valleys, characterized by an 
imprint of scattered unplanned settlements.

Kampala City is faced with urban sprawl and increased 
growth of informal settlements and slums due to the ever 
increasing population pressure and inadequate land use 
planning. This has resulted in settlements being located 
in high risk areas especially those prone to flooding 
and poor sanitation. Due to the high water table, most 
of the wells/springs are contaminated mainly by fecal 
materials and this puts safe water coverage at about 
55%. The situation is further exacerbated by the low 
collection rate of solid waste, which currently stands at 
55% and causes blockages of the drainage systems in 
the city. Scarcity of urban land means that construction 
is taking place on the hill tops. The lack of water 
harvesting mechanisms and hard paving have caused 
degradation of the fragile hill slopes.
As a result, flash floods have become more frequent and 
violent and the city dwellers are exposed to water borne 
diseases such as malaria, bilharzia and other related 
ailments such as respiratory tract infections.

Source: UN-HABITAT Cities and Climate Change Initiative
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Environmental risks & vulnerabilities 
in Maputo, Mozambique

The capital of Mozambique, is located in the south of the country, with an area of 300 
km2, and a population of about 1 million (2007). With a density of 3700 hab/km2, 
the city held 45% of the total Mozambican urban population of which about 50% was 
considered to live below the poverty line. In Maputo, recent data indicate an increasing 
rural-urban migration contributing to higher poverty and vulnerability levels.

Coastal zones are the most affected by global warming factors including sea level 
rise. Maputo is no exception and suffers frequent flooding. The Avenida Marginal 
within Maputo City along the coast is gradually disappearing. There is also a 
reduction of sand strips throughout the beaches due to continuous movement of the 
sea, thus creating serious coastal erosion problems and impacting negatively on 
economic activities. Although Mozambique’s contribution to the world’s emissions 
is insignificant, global warming effects are starting to become visible in the Maputo 
municipality. The city’s three islands located a few kilometers from the coast show 
clear evidence of climate change effects which include the 
1)  disappearance of mangroves (in the case of Inhaca Island, a reduction from 10 

hectares to only 1 hectare); 
2)  slow degradation of water quality in wells thus contributing to potable water 

scarcity;
3)  desertification due to drought, exposing sand dunes and worsening wind erosion, 

causing loss of coastline; and 
4)   lack of arable land for domestic agriculture.

There are clear signs that the sea level is rising, which creates expensive coastal 
management problems for Maputo City Municipality. The phenomenon is resulting in 
salt water intrusion, negatively impacting on agricultural activities, thus contributing 
to the current urban poverty.

Source: UN-HABITAT Cities and Climate Change Initiative
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Adaptation to climate change 
in African Cities
Given the human settlement conditions 
and the level of vulnerability to climate 
change, adaptation is the most impor-
tant response for the continent’s cit-
ies. Adaptation needs to focus on the 
most vulnerable population and settle-
ments. In many cases these are slums 
or marginal settlements, developed on 
unsuitable land, outside urban planning 
provisions, where climate change exac-
erbates pre-existent risks.

Risk assessment at city level is the 
first step to identifying those commu-
nities and parts of the city that are es-
pecially vulnerable. Experience has 
shown that these exercises can benefi-
cially draw upon local knowledge of the 
environment; such participation can 
also result in higher awareness in the 
community. 

A plan for adaptation and risk reduc-
tion, coupled with disaster preparedness 
and response, should include interven-
tions directed to specific groups and 
parts of the city and its systems, as 
well as awareness, monitoring and alert 
mechanisms. Adaptation strategies will 
need to recognise the many uncertain-
ties about how a particular area might 
be affected. They should have the capac-
ity to respond both to immediate needs 
and to longer term concerns. In many 
cities, one of the priorities will be the 
improvement of water management be-
yond drought periods. This should in-
clude management of water demand, 
reclaiming and protection of buffer 
zones and green areas for water reten-
tion and run-off control, and manage-
ment of waste and pollutants, sanitation 
improvements, improvement of drain-
age systems and water harvesting. 

Land management to remove spe-
cific risks, such as through relocating 
vulnerable settlements, allocating uses 
that have a positive impact (parklands, 
urban agriculture, recreation areas), re-
storing specific ecosystems (mangroves 

in coastal areas) and protecting the 
coastline, are also an important part 
of adapatation efforts. More appropri-
ate regulatory approaches and mecha-
nisms to ensure unsuitable areas are not 
built up and occupied shall include the 
enforcement of ‘no-invasion’ policies of 
lands within the lowest parts of flood-
plains. The reclaiming of threatened ar-
eas also requires significant investment 
and well coordinated efforts involving 
various public and private actors, as in 
the case of Eko Atalantic City in Lagos, 
Nigeria. (BOX - Lagos Eko Atlantic City).

In addition, community resilience 
needs to be supported by improv-
ing health conditions and livelihoods. 
Participation and awareness and fair 
enforcement mechanisms are also cru-
cial to avoiding failures such as the sit-
uation when residents who were moved 
to higher ground in Mozambique to pro-
tect them from floods returned to their 
original locations, making them vulner-
able once again.

Cities and communities need to func-
tion well in order to respond to the chal-
lenges of climate change –  to be able to 
absorb climate refugees, to withstand 
changing climate patterns, to recover 
from climate induced shocks and to be 
able to adapt. The fight against urban 
poverty and for better planned cities is 
therefore important in making cities in 
Africa resilient to climate change.

Despite the indifferent results of past 
planning approaches to limit disasters 
and direct development towards more 
sustainable patterns, the scope for a re-
newed role for planning is huge given 
the type of problems described above.  
It will be possible to reap an adaptation 
dividend from many poverty reduction 
interventions.

A broad adaptation agenda needs 
to consider several key dimensions of 
the cities of Africa to be relevant and 
sustainable.

First of all it should work with in-

formality. This requires flexible and 
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Eko Atlantic City, Lagos, Nigeria

Over the years Bar Beach in Lagos 
has been steadily eroded until it was 
almost completely lost to the Atlantic 
Ocean. As efforts to stop the erosion 
had failed, flooding from surges of 
the ocean waters had started to eat 
up the major road running along the 
beach. To avoid the complete loss 
of  Victoria Island, the Lagos State 
Government has embarked on a 
massive reclamation effort, to salvage 
and stabilise the beach and to turn it 
into a viable economic development. 
Eko Atlantic City, a new mixed use 
development project on Bar Beach 
involves the reclamation of 820 
hectares of beachfront 6.5 kilometers 
long. The design of the new city 
will be a sustainable city, clean and 
energy efficient with minimal carbon 
emissions.

The urban design was produced 
by Dutch consultants, while an 
international advisory team is 
working with the developers and 
investors to oversee standards. 
Funding for the project is coming 
from private equity and loans from 
financial institutions, as well as the 
Lagos State Government. 

The intervention is modelled on the 
sea reclamation seen in Dubai, and 
debate is still open on whether this 
model is sustainable in the present 
development constraints. In any case 
expectations are high that it will 
provide a permanent protection from 
water rise for Nigeria’s major city and 
space for high quality urban services 
and infrastructure which are much 
needed in Lagos.

Source: www.lagosstate.gov.ng, 

and UN-HABITAT (2008)

supportive mechanisms which tap into 
the creativity and productivity of the 
informal sector and provide avenues for 
their better organization and contribu-
tion to urban development. This will not 
only strengthen livelihoods but engage 
the informal sector in innovation as ac-
tors of adaptation.

Secondly, adaptation needs to be sup-
ported by mechanisms that guide ur-

ban growth in a proactive way towards 
less vulnerable areas. Provision of suit-
able urban land on a large scale avoids 
the occupation of high risk areas and 
can reduce damage to valuable eco-
systems. Once such mechanisms are 
in place, the enforcement of controls 
on land use in sensitive areas would be 
easier and less controversial.

Thirdly, the upgrading (and when 
needed, relocation) of slums, together 
with improved housing and infrastruc-
ture standards and access to servic-
es, are key adaptation strategies. Slum 
dwellers should be enabled to play a 
key role in these processes. Stronger 
communities and established prac-
tices of community involvement will 
also open more reliable and efficient 
channels for disaster response and 
awareness.

Finally, regulatory mechanisms 
should be seen as complementing the 
dynamic management and adaptation 
approaches. This requires a new focus 
on managing growth and change as op-
posed to regulating it – through strate-
gy planning approaches that respond to 
and accommodate development.

Laura Petrella
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In the scenarios of mitigation and adap-
tation presented above, it is clear that 
the international agenda,  which is to a 
large extent focused on mitigation, dif-
fers from the immediate agenda and 
concerns of  African cities.

Very aggressive reductions of emis-
sions, through commitments made by 
the developed and emerging countries, 
would ultimately  reduce the scale of 
the climate change threat for the re-
gion. However, some effects of climate 
change are now inevitable due to the 
temperature increases already recorded 
and African cities urgently need to be in 
a position to cope with these. They also 
need to identify development strategies 
that are compatible with lower relative 
emissions, in the long term. 

Such convergence towards more 
‘green’ development  would allow 
African cities to truly leapfrog into the 
future, skipping the carbon intensive de-
velopment model that has underpinned 
the growth and development of northern 
countries. In this respect, urban plan-
ning can play an important role. In par-
ticular it can act as a facilitator of the 
debate on development options and vi-
sions, taking into account the following 
points:
1.  Climate change responses need to be 

pro-poor and integrated in the devel-
opment agenda (i.e. provide explicit 
development gains). Climate change 
as an entry point can be linked sys-
tematically with other dimensions of 

development where the contribution 
assessed is not exclusively to climate 
change but more in general to envi-
ronmental sustainability, social equity 
and economic growth and develop-
ment. Concepts such as the green 
economy provide powerful integrative 
tools in this respect.

2.  The Adaptation and Mitigation agen-
da needs to converge as long and 
short term objectives (adaptation in 
the short and long terms for current 
and future risks, and mitigation in the 
long term for future emissions) both 
lead to innovative urban forms, and 
development planning in a context of 
scarce resources. Given the unrealis-
tic (because unsustainable) option of 
filling the development gap in con-
ventional ways, green or low-carbon 
development opportunities are an at-
tractive option in Africa.

3.  Responses driven by the participa-
tion of stakeholders, which can  make 
explicit the interests and conflicts re-
lated to resources and development 
options are more likely to achieve eq-
uitable development. Community par-
ticipation approaches, as well as the 
strengthening of local actors, such as 
local governments, should play an im-
portant role.

Cities in Africa, with the support of the 
international community are moving in 
this direction, and some steps have al-
ready been undertaken.

Linking Adaptation 

and Mitigation 

– A planning agenda for 

climate change Mitigation 

and Adaptation in Africa
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It will be important to integrate cli-
mate change concerns in urban plan-
ning approaches, particularly in the 
new forms of planning mentioned in 
the first section of this paper, such as 
City Development Strategy and Urban 
Profiling. Both City Alliance and its 
main partners (World Bank and UN-
HABITAT, together with UNEP) have 
plans to adapt the methodology of CDS 
in this sense. Revision of the Urban 
Profile approach, and of its formal 

adoption at country level (such as in 
Egypt), are also planned. In addition, 
UN-HABITAT is working to develop ur-
ban planning oriented guidance on cli-
mate change, for urban planners, and to 
promote methodologies for vulnerability 
assessment and for a greenhouse gases 
inventory (in collaboration with UNEP 
and the World Bank), for use by cities6.

It is also crucial to influence simul-
taneously national policies and capac-
ities, and international and national 

Laura Petrella

Current Climate Change Response 
and Resilience in Maputo

 The Maputo Municipality, in collaboration 
with a local educational and research 
institution, has very recently launched the 
Rapid Urban Assessment project which 
aims at evaluating the levels of emissions 
within the municipal territory as well as 
its surrounding areas. This assessment 
will facilitate rapid decision making on 
measures to be adopted to help fulfill the 
recommendations of the United Nations 
Framework Convention on Climate Change, 
without hampering  economic activities.

Two new departments, for environmental 
inspection and management, respectively, 
have been created within the framework 
of the current restructuring of the 
Municipality to strengthen the role of the 
Municipal authorities in the enforcement 
of mitigation and adaptation measures. 
The current reconstruction of the National 
Disaster Management Institute will seek 
to address the gap between emergency 
humanitarian response and long-term 
reconstruction within the current disaster 
risk reduction government policies, 
strategies and institutional setting.

Source: UN-HABITAT Cities and Climate Change Initiative

Community Meeting, Tanzania



ISOCARP | Review 0674

��

���������	

����	
�

����������	
��
���
����������

�����������
�����������
������
�����

�������������
	���������������������
��������������
����

��������	
��������


��������	
��������

���
�����������
������
�����
������

���
������������
 ������!������
�
����������

�������������"��
#����������#����

�
�������������������

UN-HABITAT work on Climate Change 
— Cities and Climate change Initiative 
(CCCI)

UN-HABITAT is focusing its work on 
climate change in the following areas:
• Advocacy, policy dialogue and policy 
change
• Tool development and application
•  Piloting climate change mitigation and 

adaptation measures
•  Knowledge management and 

dissemination, through, amongst others, 
the UN-HABITAT partner universities 
and the partnership with UN-HABITAT’s 
Local Government Training Institutes 
Network.

Initially 7 cities in Africa ( Kampala in 
Uganda, Maputo in Mozambique, St Louis 
in Senegal, Bobo Dioulasso in Bukina Faso, 
Welvis Bay in Namibia, Mombasa in Kenya 
and Kigali in Rwanda) plus Esmeraldas in 
Ecuador, and Sorsogon in the Philippines 
participate in the Cities in Climate Change 
Initiative as key partner cities. At the same 
time best practice from other cities around 
the world are being collected and will be 
promoted.

Laura Petrella
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financing mechanisms. In particular, 
national dialogue linking national cli-
mate change mechanisms (in many 
countries facilitated by the Ministry of 
Environment) and cities, has been iden-
tified as a key precursor of more urban 
relevant national policies and plans. 
It is hoped that this will also result in 
countries preparing national reports 
that are more aware of the specific chal-
lenges of climate change in urban areas.

Finally, a great deal of attention needs 
to be paid to capacity development 
around these themes. Environmental 
management and planning experiences 
have proved to be a very good basis for 
climate change responses in countries 
of the North7. In Africa, Dar es Salaam 
with its long history of urban environ-
mental management, is one of the few 
cities that has been able to access CDM 
funding. Capitalising on existing capac-
ities, supporting human resources de-
velopment within institutions, research 
bodies and the private sector, clarify-
ing institutional mandates (and lev-
els of decentralization) and ensuring 
that plans are embedded within sup-
portive institutional and resource allo-
cation mechanisms, are all important 
components of capacity building in this 
context.In line with the considerations 
discussed above, the UN-HABITAT Cities 
and Climate Change Initiative is work-
ing with several African cities focusing 
on  awareness and policy change, lo-
calizing national climate change plans, 
the development of local relevant tools, 
and the testing of approaches and their 
evaluation and dissemination, together 
with relevant training (see box). Urban 
planners have the great challenge of be-
ing at the forefront of the longer term 
shaping of our cities, and of integrating 
the different concerns mentioned above 
within such a future. They also have the 
skills and experience for forecasting 
the impact of adaptation and mitigation 
approaches on the viability of cities in 
the future. All this knowledge is dearly 

needed to put in motion a transition to 
sustainable and climate conscious ur-
ban development.  

Conclusions
The climate change agenda brings to 
the debate about, and to the practice of, 
urban development. a very strong envi-
ronmental conditionality. In this sense, 
it provides a strong argument for ur-
ban sustainability to be pursued and 
planned for, and has indeed provid ed 
impetus for reflection and experimen 
tations on low-carbon and adaptation 
initiatives. It also makes available re-
sources for the implementation of ap 
propriate climate change interventions.

Climate change as an entry point into 
the contemporary urban development 
agenda, is a potential vehicle for truly 
sustainable development. This will be 
possible if the long term priorities of ur-
ban development, short term adaptation 
and future mitigation are all factored in 
a robust and integrated response which 
is cognizant of the key demands and 
needs of the target cities.

If the climate change agenda is not re-
duced to mere accounting for GHG and 
mere reinforcement of infrastructure 
size (both in themselves important com-
ponents of any climate change response 
strategy), but  is used as an opportuni-
ty to rethink development mechanisms 
and to reinvent urban sustainable devel-
opment in its more holistic sense, there 
will be gains on more than the climate 
front and better cities for all.

Climate change is objectively a seri-
ous challenge for African cities, and a 
key threat to sustainable urban devel-
opment at all scales. At the same time, 
the ‘climate change conditionality’ is 
becoming central to development aid, 
as well as to private investment, and 
will soon become an important criteri-
on of the offer of options to the growing 
number of individuals seeking access 
to better services and goods. In the ca-
pacity to adopt more climate sensitive 
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Endnotes 

1. Data are derived from UN-HABITAT (2008), 

State of African Cities 2008, Nairobi and 

UN-HABITAT (2009) Global Report on Human 

Settlements 2009, London, Earthscan 

2. UN-HABITAT definition of slums is that of 

a contiguous settlement where the inhabit-

ants are characterised as having inadequate 

housing and basic services; a slum is often not 

recognised and addressed by public authori-

ties as an integral part of the city. The defini-

tion of slum households is a household that 

lacks one or more of five elements: access to 

improved water, access to improved sanitation, 

security of tenure, durability of housing, and 

sufficient living area.

3.  Kassides, Christine (2006), The Urban Transi-

tion in Sub-Saharan Africa: Implications for 

Economic Growth and Poverty Reduction, 

Washington, The City Alliance.

4. The City Development Strategy approach has 

been developed and supported by the City Alli-

ance, a joint World Bank  and UN-HABITAT ini-

tiative addressing urban development and slum 

upgrading with support from several donors.

patterns of urban development, hous-
ing, mobility and consumption in gen-
eral, lies the opportunity for developing 
world cities, and for Africa in particular, 
the possibility of addressing future chal-
lenges and of accessing new develop-
ment opportunities.

The fact that such an opportunity is 
only being slowly taken up by Africa is 
just a further indication of the need for 
more attention to long term trends and 
prospects in a continent beset by recur-
rent crisis and an emergency culture, 
even when talking of urban planning9.

_

Laura Petrella

5.  Data from Center for International Earth 

Science Information Network (www.ciesin.

org) elaborated by UN-HABITAT Global Urban 

Observatory. Quoted in UN-HABITAT (2008), 

State of African Cities 2008, Nairobi

6. UN-HABITAT, UNEP and The World Bank 

jointly developed ‘Draft International Standard 

for Determining Greenhouse Gas Emissions 

for Cities’ was presented and discussed at the 

World Urban Forum in Rio de Janeiro in March 

2010. It is available at: www.unep.org/urban_

environment/PDFs/InternationalStd-GHG.pdf

7.  This is discussed in: Robert Kehew (2009), 

“Projecting Globally, Planning Locally: A Prog-

ress Report From Four Cities in Developing 

Countries”, in Climate Sense, World Meteoro-

logical Organization. 

8. Cases such as those in Portland or Malmo 

presented in the Review 05 Low Carbon Cities 

testify to this.

9. Copyright for pictures: Picture on p. 62 (c) GLH 

Architects, p. 73 (c) TAWLAT, all other pictures 

(c) UN-Habitat.
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Key messages:

1. Climate change is happening now, 
mostly as a result of human activities.

2. The impacts will be felt everywhere, 
including cities, with most damage in 
developing countries.

3. Adaptation measures can reduce some 
of the negative impacts, but they have 
limitations and costs.

4. Together with lifestyle and behaviour 
changes, known technologies and poli-

Porto, Portugal, the venue for ISOCARP’s 45th 

International Congress on Low Carbon Cities in 

October 2009, picture taken by Chris Gossop

Article written at the invitation 

of ISOCARP, following their 2009 

Congress in Porto.

cies can reduce greenhouse gas emis-
sions at reasonable costs, but effective 
policies, including an effective carbon-
price signal would be required.

5. The IPCC will devote increasing atten-
tion in its next report into the regional 
aspects of climate change impacts, 
vulnerability and adaptation, as well 
as mitigation, and cities will form an 
important aspect of this.
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Introduction
Before discussing the substance us-
ing the last IPCC report as a reference, I 
would like to quickly remind you what 
the IPCC is. The Intergovernmental 
Panel on Climate Change (IPCC) was 
established in 1988 by the World 
Meteorological Organization and the 
United Nations Environment Programme 
to provide the world with a clear, bal-
anced view of the present state of un-
derstanding of climate change. It is the 
leading body for the assessment of cli-
mate change. The IPCC doesn’t do re-
search itself: it reviews and assesses the 
scientific, technical and socio-econom-
ic information published in the scien-
tific literature. It takes about 4 years to 
complete a new IPCC assessment report. 
The first was published in 1990, and the 
most recent one, completed in 2007 and 
called AR4, is the fourth.

If the IPCC has acquired the weight it 
has, I believe it is essentially because 
of  three factors: 1) a large number of 
the best scientists are involved in the 
writing of its reports, 2) three cycles of 
reviews take place (by experts and gov-
ernments) with thousands of comments 
that are taken into account (90000 
for the AR4), and 3), the final approv-
al Plenary for the Summary for Policy 
Makers involves both the main authors 
of the report and official delegations of 
over 120 countries, which means that 
the consensus at the end reflects not 
only the scientists’ viewpoints, but also 
the policy makers’. Please note that, be-
cause of the elaborate review proce-
dure, and because of the efforts by some 
delegations to dilute the SPM, the IPCC 
reports tend to be conservative. They 
try to tell the truth, how inconvenient it 
might be.  

The IPCC (see www.ipcc.ch) is or-
ganised into three working groups: the 
first one deals with the geophysics of 
the problem, the second with impacts, 
vulnerability, and adaptation, and the 
third deals with mitigation (reduction 

of greenhouse gas [GHG] emissions). I 
will now use the same structure in my 
remarks.

Climate change 

is happening 

now, mostly as a 

result of human 

activities

The first IPCC working group concluded 
in its AR4 contribution, that “warming 
of the climate system is unequivocal”. 
Global mean surface temperature has 
increased by 0.74°C (1.3°F) over the last 
100 years, with temperatures over land 
rising quicker than over oceans. The 
warming is widespread, with a maxi-
mum at higher northern latitudes. Most 
of the observed increase in temperature 
since 1950 is very likely (probability 
of occurrence: over 90%) due to the in-
creasing GHG concentration as a result 
of human activities, mostly the burn-
ing of fossil fuels and deforestation. It is 
extremely unlikely that the global tem-
perature change of the past 50 years 
can be explained by natural factors only. 
Indeed, during this time, the sum of so-
lar and volcanic pressures would like-
ly have produced a cooling down, not 
a warming up. Mountain glaciers and 
snow cover decline, while global av-
erage sea level increased recently by 
about 3 cm (a little over an inch) every 
10 years.

Before the end of this century, (without 
particular emission reduction policies) 
global temperature is likely to increase 
by 1.1 to 2.9°C (2 to 5.2°F) if we follow the 
emission scenario B1, or 2.4 to 6.4°C (4.3 
to 11.5°F) if we follow the fossil inten-
sive scenario A1FI. i.e a total range of 1.1 
to 6.4°C (2 to 11.5°F). The corresponding 
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range for sea level increase is 18 to 59 
cm (7 to 23 inches), but that is an under-
estimate because it does not take into 
account certain glacial processes. In the 
long term (centuries), the Greenland ice 
sheet might contribute up to 7 metres 
(23 feet) to sea level, and this is without 
the contribution from Antarctica. Heavy 
precipitation events are likely to in-
crease (with the accompanying risks of 
floods, and I would like to stress that this 
needs to be better taken into account in 
rainwater management schemes in cit-
ies). Heat waves, such as the one which 
killed between 40 and 70 thousand per-
sons in Europe in 2003, are very likely 
to become more frequent. Intense tropi-
cal cyclone activity is likely to increase. 

Impacts will be 

felt everywhere, 

including cities, 

with most dam-

age in developing 

countries

I will now turn to impacts, vulnerability 
and adaptation, the subject of the sec-
ond volume of AR4. I will focus on what 
seems most relevant for cities.

With regard to observed impacts that 
have been attributed to climate change, 
the IPCC highlights the following: health 
impacts in Europe due to the heat wave 
of 2003, which was of unprecedent-
ed magnitude; changes in snow, ice, 
and frozen ground have increased the 
number and size of glacial lakes, in-
creased ground instability in mountain 
and other permafrost regions; hydrologi-
cal systems have been affected i.e. en-
hanced run-off and earlier spring peak 
discharge in many glacier and snow-fed 

rivers; warmer and drier conditions in 
the Sahel have led to a reduced length of 
growing season, with detrimental effects 
on crops. 

Without mitigation, some of the pro-
jected impacts include:

 • An increase in annual average run-
off and water availability at high lati-
tudes and in some wet tropical areas, 
and a decrease over some dry regions 
at mid-latitudes and in the dry trop-
ics. Drought affected areas will like-
ly increase in extent. In Africa alone, 
by 2020, between 75 and 250 million 
people are projected to be exposed to 
an increase in water stress due to cli-
mate change. Water security problems 
are also projected to intensify by 2030 
in southern and eastern Australia.

 • In the course of the century, water sup-
plies stored in glaciers and snow cov-
er are projected to decline, reducing 
water availability in regions supplied 
by meltwater from major mountain 
ranges (such as the Himalayas in Asia 
or the Andes in Latin America).  In 
North America, the decreased snow-
pack in western mountains is project-
ed to cause more winter flooding, and 
reduced summer flows, exacerbating 
competition for over-allocated water 
resources.

 • Freshwater availability in Central, 
South, East and Southeast Asia, partic-
ularly in large river basins, is project-
ed to decrease due to climate change, 
which could, in combination with oth-
er factors adversely affect more than a 
billion people by the 2050s.

 • In Southern Europe, climate change is 
projected to worsen extreme heat and 
drought in a region already vulnerable 
to climate variability, reducing water 
supplies, hydropower potential, sum-
mer tourism, and crop productivity. 

 • In North America, cities that currently 
experience heat waves are expected to 
be further challenged by an increased 
number, intensity and duration of heat 
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waves during the course of the cen-
tury, with potential for adverse health 
impacts.

 • Coasts are projected to be exposed to 
increasing risks, including coastal ero-
sion, due to climate change and sea-
level rise. Many million more people 
are projected to be flooded every year 
due to sea-level rise by the 2080s. The 
numbers affected will be largest in the 
mega-deltas of Asia and Africa, while 
small islands are especially vulnera-
ble. By 2050, ongoing coastal develop-
ment and population growth in some 
areas of Australia and New Zealand 
are projected to exacerbate risks from 
sea level rise and increases in the se-
verity and frequency of storms and 
coastal flooding.

 • After the 21st century,  very large sea-
level rises (we are talking about 4-6 
metres or more, that is at least 13 to 
20 feet ) that could result from wide-
spread deglaciation of Greenland and 
West Antarctic ice sheets imply major 
changes in coastlines and ecosystems, 
and inundation of low-lying areas, 
with greatest effects in river deltas. 
Relocating populations, economic ac-
tivity, and infrastructure would be 
costly and challenging. 

In general, the net annual costs of the 
impacts of climate change are project-
ed to increase over time as global tem-
peratures increase. For example, while 
developing countries are expected to ex-
perience larger percentage losses, glo-
bal mean losses due to climate change 
could be 1 to 5% of GDP for 4°C (7°F) of 
warming. 

Adaptation 

measures can 

reduce some 

of the negative 

impacts, but they 

have limits 

and costs

Adaptation will be necessary to ad-
dress impacts resulting from the warm-
ing which is already unavoidable due to 
past emissions. Adaptation is essential, 
particularly in addressing near-term im-
pacts, because even the most stringent 
mitigation efforts cannot avoid further 
impacts of climate change in the next 
few decades. A wide array of adapta-
tion options are available. One way of 
increasing adaptive capacity is by in-
troducing the consideration of climate 
change impacts in standards and regu-
lations, and in development planning, 
for example, by:
 • including adaptation measures in 
land-use planning and infrastruc-
ture design (and let me add that this 
kind of measures, if well designed, can 
also have positive effects on emission 
reductions); 

 • ncluding measures to reduce vulner-
ability in existing disaster risk reduc-
tion strategies. 

But adaptation alone is not expected to 
cope with all the projected effects of cli-
mate change, and especially not over the 
long term as most impacts increase in 
magnitude. 

The picture emerging from the first 
two volumes of the IPCC AR4 is bleak, 
but the IPCC has a third working group, 
dealing with mitigation. It offers some 
reasons for optimism.

Jean-Pascal van Ypersele
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Together with lifestyle and 

behaviour changes, known 

technologies and policies 

can reduce GHG emissions 

at reasonable costs, but 

effective policies, including 

an effective carbon-price 

signal would be required

The WG3 observes first that global 
greenhouse gas (GHG) emissions have 
grown since pre-industrial times, with 
an increase of 70% between 1970 and 
2004. Transport is a sector where emis-
sions have grown even more: +120%. The 
buildings sector emissions have grown 
by 75% (including electricity-related 
emissions). And with current climate 
change mitigation policies and related 
sustainable development practices, glo-
bal GHG emissions will continue to grow 
over the next few decades. The good 
news is that there is substantial econom-
ic potential for the mitigation of global 
GHG emissions over the coming decades 
that could offset the projected growth of 
global emissions or reduce emissions 
below current levels. All sectors and re-
gions have the potential to contribute to 
the reductions (See Figure 1).

Jean-Pascal van Ypersele
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Economic mitigation potentials by sector in 2030 
estimated from bottom-up studies

Figure 12 (=Figure SPM.10 from the IPCC AR4 Synthesis Report). Estimated 

economic mitigation potential by sector in 2030 from bottom-up studies, 

compared to the respective baselines assumed in the sector assessments. 

The potentials do not include non-technical options such as lifestyle changes.

Notes for Figure 1:

1. The ranges for global economic potentials as 

assessed in each sector are shown by vertical 

lines. The ranges are based on end-use alloca-

tions of emissions, meaning that emissions 

of electricity use are counted towards the 

end-use sectors and not to the energy supply 

sector.

2. The estimated potentials have been con-

strained by the availability of studies particu-

larly at high carbon price levels.

3. Sectors used different baselines. For industry, 

the SRES B2 baseline was taken, for energy 

supply and transport, the World Energy Out-

look (WEO) 2004 baseline was used; the build-

ing sector is based on a baseline in between 

SRES B2 and A1B; for waste, SRES A1B driving 

forces were used to construct a waste-specific 

baseline; agriculture and forestry used base-

lines that mostly used B2 driving forces.

4. Only global totals for transport are shown be-

cause international aviation is included.

5. Categories excluded are: non-CO
2
  emissions 

in buildings and  transport, part of mate-

rial efficiency options, heat production and 

co-generation in energy supply, heavy duty 

vehicles, shipping and high-occupancy pas-

senger transport, most high-cost options for 

buildings, wastewater treatment, emission 

reduction from coal mines and gas pipelines, 

and fluorinated gases from energy supply and 

transport. The underestimation of the total 

economic potential from these emissions is of 

the order of 10 to 15%

Jean-Pascal van Ypersele
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The largest potential is in the build-
ings sector. Some of the commercially 
available options assessed by IPCC are: 
efficient lighting and daylighting; more 
efficient electrical appliances and heat-
ing and cooling devices; improved cook-
ing stoves, improved insulation ; passive 
and active solar design for  heating and 
cooling; alternative refrigeration flu-
ids, recovery and recycling of fluorinat-
ed gases. The IPCC estimates that by 
2030, about 30% of the projected GGH 
emissions in the building sector can be 
avoided with net economic benefit. And 
there are also large co-benefits: e.g., im-
provements in indoor and outdoor air 
quality, improvement in social welfare. 
However, many barriers make it difficult 
to realize this potential.

Transport is important as well, with 
the following currently available op-
tions listed: more fuel efficient vehicles, 
hybrid vehicles, cleaner diesel vehicles, 
biofuels, modal shifts from road trans-
port to rail and public transport systems, 
non-motorised transport (cycling, walk-
ing) and land-use and transport plan-
ning.  The effect of mitigation options 
may be counteracted by growth in the 
sector. Market forces alone, including 
rising fuel costs, are therefore not ex-
pected to lead to significant emission 
reductions.

The waste sector can also positively 
contribute to GHG mitigation at low cost 
and promote sustainable development.

In order to stabilize the concentration 
of GHGs in the atmosphere, emissions 
would need to peak and decline there-
after. The lower the stabilization level, 
the more quickly this peak and decline 
would need to occur (the peak for CO2 
emissions is before 2015 if we want to 
achieve the lowest stabilization range 
assessed). Mitigation efforts over the 
next two to three decades will have a 
large impact on opportunities to achieve 
lower stabilization levels

The deployment of the portfo-
lio of technologies that could achieve 

stabilization of GHG concentrations in 
the atmosphere assumes that appropri-
ate and effective incentives are in place.

The IPCC concludes that an effective 
carbon-price signal could realize signifi-
cant mitigation potential in all sectors, 
by making many mitigation options eco-
nomically attractive.

What is the bottom line?
For the lowest range in concentration 
stabilization levels assessed, 445 to 535 
ppm of CO2-equivalent (which leads in 
the long term to a temperature increase 
between 1.5 and 2.3°C (2.7 to 4 °F), glo-
bal CO2 emissions need to peak before 
2015, and the reduction of average an-
nual GDP growth rate due to mitigation 
costs is less than 0.12 percentage points 
in 2050. 

Knowing that climate change is 
threatening the livelihood, the water re-
sources, the food security of hundreds 
of millions of people and knowing that 
20-30% of plant and animal species 
assessed so far are likely to be at in-
creased risk of extinction if increases in 
global temperature exceed 1.5 to 2.5°C 
above the 1990 temperature, is that 
price for mitigation (a reduction of aver-
age annual GDP growth rate of less than 
0.12 percentage points) too expensive?
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The IPCC will devote 

increasing attention in its 

next report to the regional 

aspects of climate change 

impacts, vulnerability 

and adaptation, as well as 

mitigation, and cities will 

form an important aspect of it.

The Fifth Assessment Report (AR5) is 
now under way. The outlines of the con-
tributions of the three working groups 
were finalized in October 2009 (see 
www.ipcc.ch). Regional aspects will 
receive more attention in all working 
groups. For the first time, the WGII con-
tribution will contain a separate vol-
ume on regional aspects, which will 
benefit from cross-working group col-
laboration. Infrastructure will also re-
ceive particular attention, both from 
the adaptation and the mitigation point 
of view. The 800+ authors of AR5 were 
selected in June 2010 out of more than 
3000 nominations. The first volume 
(physical science aspects) will be final-
ized in September 2013, with the whole 
report completed one year later. 

I hope many ISOCARP members will 
participate in the writing of the report, 
or as important, to its review, so that 
land use planning and issues related to 
cities can be covered even better in the 
IPCC AR5. 

_
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Sustainable 
Urbanism 
in Abu Dhabi
John P. Madden

John P. Madden

This essay presents an overview of Abu 

Dhabi’s efforts towards achieving impro-

ved levels of sustainability and high qua-

lity urbanism as a rapidly developing city 

through an integrated design approach. 

The formulation of the urban structure fra-

mework Plan 2030 with supporting regu-

lations, guidelines and policies have been 

instrumental in shaping large- scale pri-

vate and government led masterplans. The 

essay focuses on two key strategic projects 

- the Capital District as the embodiment of 

sustainable mixed use development prima-

rily intended to house national government 

and commercial uses and the Masdar de-

velopment as an ambitious effort to create 

a carbon neutral and zero waste develop-

ment. The essay concludes with a summa-

ry of the lessons that can be drawn for other 

emerging developing cities. 
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Introduction 
As one of the fastest growing emerg-
ing economies in the developing world, 
Abu Dhabi has been presented with 
unique challenges and opportunities 
from a spatial planning perspective. 
Abu Dhabi forms the capital city of the 
United Arab Emirates and sits approxi-
mately 24 degrees north of the equator 
in the north eastern part of the Arabian 
Peninsula. Over the past five years, Abu 
Dhabi has witnessed strong econom-
ic development, with a growth rate av-
eraging 9 percent per year (UPC Real 
Estate Forecast Study, January 2010).  
Much of Abu Dhabi’s historic growth 
has been linked to the exploitation of 
oil as it holds approximately 10 per-
cent of the world’s oil reserves and ap-
proximately 3 percent of the world’s gas 
reserves. While its economy and re-
sulting urban form have largely been 
driven and influenced by the fossil fuel 

era, the government’s future agenda is 
focused on sustainability and trans-
forming the capital city through the vi-
sionary Plan Abu Dhabi 2030 Urban 
Structure Framework Plan (Plan 2030).  
The growth of the city is expected to be 
largely driven by the Economic Vision 
Plan 2030 which seeks diversification 
into new sectors including education, 
finance, tourism, real estate, aerospace 
and industry with an emphasis on re-
newable energy.  Unlike Dubai, its neigh-
bour 90 kilometres up the coast, the 
emphasis has not been focused on the 
tallest, the biggest, the first, or the most 
expensive, but rather about getting back 
to the basics of defining the ingredi-
ents that make a great city. In the past 
two and half years Abu Dhabi has man-
aged to formulate new plans, policies, 
and regulations to guide its own physi-
cal growth and that of its surrounding 
Emirate. In 2007, in order to help guide 
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the implementation of those plans, the 
government of Abu Dhabi created the 
Urban Planning Council consisting of an 
interdisciplinary team of experts to gov-
ern and regulate private development 
as well as work with related govern-
ment agencies to align policies, process-
es and regulations to achieve the vision 
of Plan 2030. This paper will highlight 
the approach and process in formulat-
ing its strategic planning efforts with an 
emphasis on sustainable urbanism and 
highlight how those efforts have mani-
fested themselves in two strategic gov-
ernment projects: the Capital District 
and Masdar. 

Governance Structure and Regulatory 
Framework to Implement Plan 2030 
Years prior to the establishment of the 
Urban Planning Council in September 
2007, decisions concerning develop-
ment in the Emirate and city of Abu 
Dhabi were made directly by the Crown 
Prince through discussions with his ad-
visors and proponents of major develop-
ment proposals.  The existing Abu Dhabi 
Comprehensive Plan (ADCP), formulated 
in the late 1980’s began to lack the abil-
ity to address the scale, scope or com-
plexity of current proposed and ongoing 
development.  Major proposals were as-
sessed on an individual basis using a 
plan whose conceptual limits, scope and 
mandate were becoming obsolete under 
unprecedented developmental pressure.  
Added to this, the year 2005 marked a 
surge in developmental growth when 
a governmental policy change allowed 
foreign property investment within Abu 
Dhabi, putting immense pressure on the 
existing Plan.

John P. Madden

Figure 1: Expert Planners during 

the Plan 2030 Charette
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 • Abu Dhabi will be a contemporary ex-
pression of an Arab City, which has 
people living, working and recreat-
ing in healthy supportive proximity to 
each other;

 • Abu Dhabi will continue its practice of 
measured growth reflecting a sustain-
able economy rather than uncontrolled 
growth; 

 • Abu Dhabi will respect, be scaled to, 
and shaped by the natural environ-
ment of sensitive coastal and desert 
ecologies;

 • Abu Dhabi will manifest its role and 
stature as a capital city;

 • Abu Dhabi’s urban fabric and commu-
nity infrastructure will enable the val-
ues, social arrangements, culture, and 
mores of this Arab community. 

Formulating Abu Dhabi Plan 2030: An 
Integrative and Strategic Approach
Looking back at the creation of Abu 
Dhabi Plan 2030, a fundamental ef-
fort was made to understand the re-
gion’s positive attributes and embrace 
them as central to the Plan’s underlying 
principles.  Preservation, enhancement, 
and stewardship of the natural environ-
ment were of key importance.  An em-
phasis was placed on the protection and 

The vision of His Highness Sheikh 
Mohamed Bin Zayed Al Nahyan, Crown 
Prince of Abu Dhabi and Chairman of the 
Abu Dhabi Executive Council, under-
stood the importance of undertaking a 
more rational and systematic approach 
to planning. His advisors identified glo-
bal experts in the field of urban design, 
planning, transportation and sustain-
ability to undertake the ambitious job 
of establishing a planning framework 
to guide the growth of the Emirate in a 
more systematic and sustainable way. 

The plan horizon was targeted to the 
year 2030 and would accommodate 
Abu Dhabi’s population growth to in-
crease from approximately 1 million to 
over 3 million people but had flexibil-
ity to accommodate up to 5 million peo-
ple if needed.  Plan Abu Dhabi 2030 was 
based on a set of overarching principles. 
These were formulated through an itera-
tive charrette process which gathered 
local and international experts to col-
lect data, conduct surveys, consult with 
stakeholders not only to understand the 
values of those that lived, worked and 
visited Abu Dhabi but also to understand 
some of the key environmental, social 
and physical assets that were to be pro-
tected and responded to through the 
planning process. 

The creation of these principles pro-
vided a foundation to help guide the for-
mulation of Plan 2030 and are now used 
to guide future policies and area plans. 
The overarching principles that helped 
guide Plan Abu Dhabi 2030 are: 

John P. Madden



ISOCARP | Review 0694

enhancement of the sensitive coast-
al and desert environments which still 
give Abu Dhabi its unique identity today.

The formulation of Abu Dhabi Plan 
2030 was achieved by creating a se-
ries of maps and diagrams which iden-
tified environmentally sensitive areas, 
natural habitats, mangroves, cultural 
landscapes and historic buildings, trans-
portation networks, land use patterns, 
built form (height) and figure ground 
diagrams, open space and park systems. 
These maps were used to provide a di-
agnostic on the existing conditions and 
to understand where future growth could 
be accommodated without threatening 
the natural ecology, cultural and historic 
assets.  Economic forecasts were under-
taken based on Economic Vision 2030 
and equated these growth forecasts 
for each sector of the economy (leisure 
and tourism, retail, administration and 
management, manufacturing, light and 

heavy industry, etc) and derived a gross 
floor area projection to accommodate 
growth in each of those economic sec-
tors to a planning horizon of 2030. The 
next step was to allocate a spatial and 
built form dimension to those gross floor 
areas and to map out a series of frame-
works and basic structure plans for land 
use, transportation, environment, open 
space, parks, built form and density. 
Conceptual plans and schemes were for-
mulated for key areas including the pro-
posed expansion of the central business 
district, Capital District, Grand Mosque 
District and Lulu Island. To help articu-
late the principles of the plan, a series of 
more detailed studies were sketched il-
lustrating potential designs for emirate 
neighbourhoods, revitalization of down-
town blocks and new eco villages in se-
lected desert and coastal areas. 

Figure 2: Plan 2030 Concept Sketch 

entitled “The Human City”.

John P. Madden
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Transportation Framework 
In order to facilitate significant growth 
in Abu Dhabi, major emphasis has been 
given to the creation of a multi-mo-
dal transportation framework to guide 
transportation investments that serve 
land use patterns and densities outlined 
in the plan. The underlying premise of 
the plan starts by acknowledging that 
“the best transportation plan is a good 
land use plan” (Plan Abu Dhabi 2030). 
Coupled with a good land use plan, the 
transportation framework envisions a 
fine grained and integrated transport 
network that will provide regular and 
reliable service as a viable alternative 
to the private automobile. In the high-
er density urban areas, the plan aims to 
ensure that transit services are located 
within 300 metres to where people live 
or work. The layered network of transit 
services when built is estimated to carry 
30 to 40% of the peak period volume of 

passenger trips. (STMP, June 2009). 
The existing urban structure of Abu 

Dhabi is based on a super-grid of arterial 
streets and boulevards creating mega-
blocks that can stretch almost a kilom-
eter in length. The UPC has initiated a 
comprehensive planning effort to create 
a more regularized pattern of streets to 
maximize connectivity and improved 
mobility for all modes of transportation. 
A finer network of streets will allow for a 
better distribution of traffic while creat-
ing a more robust transportation system. 
If one segment of the system fails there 
are options for traffic to take alterna-
tive routes. The most important princi-
ple for the design of the street network 
is to maximize connectivity, providing 
the largest number of smaller options 
rather than the smallest amount of large 
options. The thrust of the framework 
moves away from the extension of high-
ways into the downtown toward more 

Figure 3: Surface Transportation Master Plan
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human-scaled streets that are designed 
to move people rather than engineered 
to move vehicles. Expanding high-
ways into the urban areas only serves 
to blight large swathes of land, devalue 
property, sever connectivity, increase la-
tent demand to drive and create barriers 
to pedestrians.

To support this aim, the UPC has re-
cently created an alternative urban 
street design manual that provides a 
hierarchy of street designs which re-
sponds more sensitively to land use 
context. The new street design man-
ual responds to the types of activities 
and uses that are planned in the pub-
lic realm as well as by capacity that is 
required to serve planned land use and 
density.  

These principles are evident in the 
emerging revitalization plan for the in-
ner city of Abu Dhabi called Wasat Al 
Madina, meaning the centre of the city. 
Connectivity is enhanced within the 
mega-blocks by connecting dead-end 

streets, and re-aligning streets to con-
nect across blocks. This allows traffic 
to be distributed across a finer grid and 
reduces vehicle travel distances by in-
creasing access. 

As all trips begin and end as a pedes-
trian, plans place significant empha-
sis on improving the safety and comfort 
of pedestrians. This includes plans for 
constructing direct and universally ac-
cessible sidewalks, removing barriers, 
providing shading devices and provid-
ing investments in the public realm.  
Plans identify pedestrian priority areas 
with dedicated “shade-way” routes that 
connect between major activity nodes 
including transit stops. 

John P. Madden

Figure 4: The Function of the Public Realm, Urban Street Design Manual.
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Land Use Framework 
Rather than dispersion of growth, the 
plan outlines a pattern of two major 
growth areas: the expanded central busi-
ness district on the north end of Abu 
Dhabi Island and the Capital District on 
the metropolitan mainland. 

The planned expansion of the central 
business district will consolidate and 
expand the existing core to allow for the 
proposed financial hub to emerge on Al 
Sowwa Island. It will be surrounded by 
medium to high density mixed use and 
residential development to ensure it re-
mains vibrant at all times of the day. 
The Capital District is the secondary 
core which will house government and 

knowledge based sectors. The two cen-
tres will be connected via a metro line 
which the plan envisions to extend to 
also connect Masdar, the internation-
al airport and eventually loop to con-
nect Yas and Saadiyat Islands.   The 
effect will be to improve the distribu-
tion of trips to these two centres helping 
to minimize congestion on Abu Dhabi 
Island, which is served by two bridges at 
the south end and the recently complet-
ed Saadiyat Bridge to the north. 

The plan also defines limits to the 
growth of the city by creating an ur-
ban growth boundary. This is essential 
to preserving the sensitive ecology on 
the city’s edge and for preventing urban 
sprawl through the desert. Development 
limits are also defined by a system of 
parks and desert fingers. These effec-
tively help to consolidate growth in a 
more compact footprint making it more 
efficient and cost effective to deliver 
sustainable infrastructure. 

Figure 5: Identifying the 

Pedestrian Network, Wasat Al Madina
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Sustainable Urban 
Infrastructure Planning
Infrastructure is a core building block to 
achieving sustainability. The UPC has 
initiated an infrastructure framework 
plan to address more efficient design 
and delivery of infrastructure to new de-
velopment at a regional and building 
scale. The framework plan will address 
more efficient utilization of land for util-
ity rights-of-way, provision of land for 
renewable energy production, and provi-
sion for smart grid and metering tech-
nologies. Additionally, the infrastructure 

plan will investigate the cost and ben-
efits of centralized versus decentralized 
utility plants such as district cooling, 
desalination and sewage treatment to 
optimize the efficiency of the plants and 
their supporting networks.  

Instead of planning large central-
ized systems, infrastructure compo-
nents may be located closer to buildings, 
neighborhoods and renewable resources 
thereby reducing potential for network 
losses, inefficiencies and increased long 
term maintenance costs. For example, a 
district energy system can incorporate 
local energy sources such as geother-
mal energy or heating/cooling exchange 
from a water body. While large, central-
ized systems may be still be appropriate 
in many cases, an integrated approach 
will result in a network of more dis-
tributed and/or ‘on-site’ infrastructure 
systems, with shared elements, fine-
ly integrated into the fabric of the built 

Figure 6: Land Use 

Framework Plan, 

Plan Abu Dhabi 2030
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environment.  Visible sustainable infra-
structure that residents and businesses 
can see contributes to awareness and 
more efficient behavior, and acts as a 
catalyst for other sustainability projects. 

More efficient land utilization for in-
frastructure corridors through vertical 
stacking, combined corridors and in-
tegrated design will reduce widths of 
rights of way which in turn increase de-
velopment potential and create more 
compact community footprints.  Other 
synergies of integrated sustainable in-
frastructure design allow for multiple 
uses of space for utility corridors. For ex-
ample, replacing storm water drainage 
pipes with landscaped swales reduces 
costs (less pipe and paving) while creat-
ing a green amenity which also reduces 
urban heat island effect. 

While Abu Dhabi has approximate-
ly 10% of the world’s oil reserves, it has 
committed to diversifying away from its 

economic dependence on oil by plac-
ing a greater emphasis on renewable 
energy. By 2020, Abu Dhabi will gener-
ate at least 7% of its energy from renew-
able sources (Arabian Business, 2009). 
Renewable energy currently accounts 
for a small percentage of Abu Dhabi’s 
energy profile at less than one percent. 
Abu Dhabi’s geography and climate 
gives it a competitive advantage when 
it comes to solar energy potential. With 
an average of 10 hours of sunlight / day, 
it has considerable potential to capture 
significant amounts of the sun’s radia-
tion. As part of the Masdar development 
initiative, a 10MW solar photovolta-
ic power plant has been constructed to 
supply some of the city’s energy de-
mands. Other alternative energy facili-
ties are being incorporated into a newly 
developed Plan 2030 for Al Gharbia, lo-
cated in the western region of the emir-
ate of Abu Dhabi. 

Figure 7: Photovoltaic Technologies 

as a Source of Alternative Energy
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The Development Review Process
The Abu Dhabi Urban Planning Council 
acts on two levels: first as an approval 
board to ensure the strategic long term 
development of the Emirate, and second 
as a guardian of Plan Abu Dhabi 2030’s 
guiding principles. Key to achieving the 
plans was formulating a development 
review process that ensured the over-
arching vision of Plan 2030 would be 
implemented in a timely and coordinat-
ed manner. 

The Crown Prince directed that a new 
governance body be created to manage 
the development process and formulate 
policies, area plans and regulations to 
guide future development in the Emirate 
of Abu Dhabi. In September of 2007, 
by Emiri Decree, the Urban Planning 
Council was officially launched to per-
form these functions. As an immediate 
priority, a Development Review process 
was established to guide development 
proposals to comply with the principles 

of Plan 2030. The Development Review 
process was structured on an integrative 
design process. Key representatives of 
the proponent’s design team (architects, 
engineers, cost consultants, develop-
er and owner) met with the develop-
ment review team which consisted of 
the Development Planner, transportation 
and environmental specialist to inform 
applicants of key policies, guidelines 
and regulations that will inform the de-
sign of the master plan. 

The Council’s Development Review 
and Urban Design team now plays the 
lead role in reviewing and approving 
developments across the Emirate to en-
sure that new development responds 
to the cohesive planning frameworks 
for Plan 2030 in Abu Dhabi, Al Ain and 
Al Gharbia. As such, new development 
proposals within the Emirate of Abu 
Dhabi are subject to rigorous assess-
ment to ensure that the approach to new 
development responds to its unique 
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geographic location, context, and cli-
mate, as well as targeting market demo-
graphics in line with realistic economic 
projections. 

Every development is assessed 
against how it complies with the frame-
work plans and emerging policies. The 
process is set up to work in collaboration 
with external government agencies and 
utility providers so that development 
proposals address all the requirements 
in a coherent and logical way to ensure 
that we work towards stewarding growth 
that protects and enhances the unique 
desert and coastal environments.  

The overall emphasis of the develop-
ment review process is focused on two 
core elements: satisfaction of sustain-
ability and urban design objectives. Key 
to achieving these objectives is tak-
ing a systems-based approach to de-
signing communities more holistically 
rather than creating “gated islands” of 
development.  

Estidama: A Program that Embeds 
Sustainability as a Way of Life
The Estidama Program was launched in 
May 2008 as one of the UPC’s flagship 
programs to promote sustainable growth 
in the Emirate of Abu Dhabi. Estidama 
is the Arabic word for sustainability. 
Built on a 4-pillar philosophy (environ-
mental, economic, social and cultural), 
Estidama is committing itself to sup-
porting sustainable living and use of 
resources by working closely with com-
munities, organizations, businesses and 
policy-makers to further encourage re-
sponsible decision making that moves 
Abu Dhabi towards global sustainability. 
Once fully articulated, Estidama is envi-
sioned to touch upon every facet of daily 
life - the curriculum of schools, the type 
of investments made by the Sovereign 
Wealth Fund,  the choice of products that 
companies procure, the type of food that 
is brought to the table and the focus on 
diversification of the economy to lessen 
its reliance on oil. 

The Estidama Pearl Rating System for 
Communities, Buildings and Villas 
Given the rapid growth that has been 
occurring in Abu Dhabi the initial fo-
cus of the Estidama program has been 
on the built environment. To that end, 
the Urban Planning Council created the 
Pearl Rating Systems (PRS) to guide all 
new physical development in becom-
ing more environmentally sensitive and 
much more climatically responsive in 
its design and construction. Abu Dhabi 
Urban Planning Council established 
a clear vision for sustainability as the 
foundation of any new development oc-
curring in the Emirate.  More than just a 
sustainability program, Estidama is the 
symbol of an inspired vision for govern-
ance and community development.

Through implementation of the PRS  it 
is estimated that a savings of approxi-
mately 11,000 GWh in the residential 
sector alone could be realized which 
equates to a financial savings to the 

Figure 8: 

Establishment 

of a Coherent 

Development Review 

Process
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Source: Real Estate Market Forecasts, DR&UE, ADUPC; Energy and Water Savings and Pearl Rating System, ARUP; RSB 

Estimates for Cost of Electricity Generation; DR&UE Assumptions on Policy Penetration; US EPA eGRID for emissions 

from natural gas power plants in the US; Executive Affairs Authority, Abu Dhabi for maximum emissions in electricity 

sector factoring desalination (Consolidated number not decoupled for energy and water); DR&UE Analysis.

John P. Madden

Figure 9: Reduction in Power Consumption and Financial Savings to Society (Residential Sector)

Figure 10: Impact of Estidama on CO2 Emissions Reduction in Residential Sector (2012 – 2020)
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society in the order of AED 2.6 billion 
per annum at current cost (2010) of pro-
duction of electricity (Figure 9). Similar 
outcomes would be anticipated for the 
commercial, retail, hotel and public sec-
tor buildings as well. 

The PRS will not only result in signifi-
cant operational savings for new build-
ings but it will also result in significant 
reduction in carbon emissions. With 
the potential energy savings that are 
achieved through the government man-
dated requirements towards energy effi-
ciency, it is estimated that the Estidama 
Pearl Rating System has the potential to 
reduce carbon emissions by over 35 per-
cent over a “business as usual” approach 
to new development over the next 10 
years (Figure 10).

The Pearl Rating System takes an in-
tegrated approach by addressing sus-
tainable design at all stages in the life of 
buildings and communities – planning, 
design, construction and operation. The 
UPC is one of the first planning authori-
ties to formulate and administer a build-
ing and community rating system that 
addresses specific climate conditions, 
local culture and the regional context. 
The advantage is that the system is fully 
adapted and responds to the regulatory 
framework that is being developed by 
the UPC.  At the same time, new building 
code and development regulations have 
also been developed which have ena-
bled the alignment of multiple regula-
tory tools to address sustainability from 
buildings to large-scale master planned 
communities.  

The Pearl Rating System is organized 
into seven categories that address per-
formance and design metrics (Figure 11). 

 • Natural Systems: Conserving, preserv-
ing and restoring the region’s critical 
natural environments and habitats.

 • Livable Communities: Improving the 
quality and connectivity of outdoor 
and indoor spaces.

 • Precious Water: Reducing water 

demand and encouraging efficient 
distribution and alternative water 
sources.

 • Resourceful Energy: Targeting energy 
conservation through passive design 
measures, reduced demand, energy ef-
ficiency and renewable sources.

 • Stewarding Materials: Ensuring con-
sideration of the ‘whole-of-life’ cycle 
(from extraction and manufacturing 
to transportation, useful life, and dis-
posal) when selecting and specifying 
materials.

Each of these sections contains both 
mandatory and voluntary credits intend-
ed to help the design team address the 
4 pillars of the Estidama program. The 
PRS system places greater emphasis on 

Figure 11: Performance & Design 

Matrix, Estidama

John P. Madden
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the credit weighting toward water and 
energy efficiency.  The PRS has a moni-
toring and enforcement aspect which is 
also unique to other rating methods. 

Most importantly, the PRS is context 
sensitive and focuses on how the built 
environment responds to the extreme 
heat and humidity of a coastal desert. A 
core mandate of the PRS requires that 
passive design strategies be under-
taken throughout the planning and de-
sign stages of the application process. 
Key strategies include the orientation of 
the street grid and building plots to al-
low penetration of prevailing northwest 
coastal winds through the building site. 
The built form can also contribute posi-
tively to the local micro environment 
by orientation of buildings to provide 
shade on the public realm and providing 
variations in height to help direct winds 
downward to the pedestrian realm 
without creating a wind tunnel effect. 
Appropriately implemented, these fac-
tors will help realize immense benefits 
in the livability of the built environment. 
Credits also encourage the use of “grey 
water” or treated sewage effluent (TSE) 
for irrigation and district cooling sys-
tems. Abu Dhabi has commissioned the 
construction of a treated sewage efflu-
ent (TSE) plant which will have a capac-
ity of converting 430,000 cubic metres 
of sewage per day and will use proc-
esses such as ultra filtration treatment 
and ultra violet light disinfection (The 
National, July 13, 2010).

John P. Madden
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Case Study: The Capital District
The Capital District forms the gateway 
to Abu Dhabi and is one of the major 
strategic initiatives of Plan 2030. The 
Capital District Masterplan provides a 
long term vision toward 2030 for the de-
velopment of a global 21st Century capi-
tal based on sound planning principles, 
sustainable criteria toward environmen-
tal quality and energy consumption, and 
a desire to provide the highest quality of 
life possible for all its citizens. 

The plan for this forty-five square kilo-
metre site provides for a projected pop-
ulation of three hundred and seventy 
thousand residents. The Capital District 
is one of the most ambitious urban de-
velopment projects being planned in the 
United Arab Emirates. In creating this 
new city, the Masterplan has capitalized 
on the site’s physical assets - its central-
ity within the region and accessibility 
to both Abu Dhabi Island and to emerg-
ing developments on the mainland, its 
proximity to a well-connected highway 

network, coastal climate and breezes, 
and its adjacencies to existing residen-
tial neighbourhoods. 

The site’s triangular shape provided 
strong cues for organizing development 
around proposed high capacity transit 
lines through the site and in creating a 
series of symbolic and visual axes that 
link important civic spaces and land-
marks, terminating at a central civic 
space that will represent the nation. 

The Capital District is planned as a 
sustainable, compact, mixed use city, 
comprised of high-density transit-ori-
ented communities, employment, major 
universities, hospitals and knowledge 
based employment sectors, as well as a 
lower density Emirati neighbourhood. 
A central driver behind the Masterplan 
vision is the symbiotic relationship be-
tween land use and transportation in 
the creation of high quality, attractive 
district and neighbourhood centres, vi-
brant streets and public spaces, and 
well-planned cultural and community 

Figure 12 Capital District Plan & Context

John P. Madden
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facilities, all served by a world-class 
public transportation system. 

The Capital District will be the new 
seat of national government and house 
a diplomatic and embassy neighbour-
hood. It will also serve as the city of Abu 
Dhabi’s second business district, provid-
ing over one hundred thousand jobs in a 
dynamic mixed-use urban core. In addi-
tion to a dense network of open spaces 
and community uses to support the local 
population, the Capital District will host 
an Olympic caliber 65,000 seat National 
Stadium as well as various sports ven-
ues and conference facilities. New uni-
versities and research facilities will 
position the city as a hub for education 
and research. The new city will also be a 
leader in environmental sustainability, 
with requirements for the use of high-
ly energy efficient building structures, 
district cooling systems, water sensi-
tive landscaping and irrigation and an 

overall urban design plan that promotes 
connectivity and pedestrian comfort. 

Again, Abu Dhabi’s desert and coast 
climate will pose significant challeng-
es to maintaining human comfort in 
outside urban environments. The plan 
seeks to mitigate the negative impacts 
of thermal heat gain through compre-
hensive systems of shade and ventila-
tion throughout the urban environment. 

The fundamental principles guiding 
the geometry of the plan seek to natu-
rally ventilate the city by having road-
ways, block orientation, landscape and 
building form oriented to capture the 
prevailing winds as a cooling source. 
Throughout the planning process, mod-
eled design scenarios were tested in or-
der to understand the implications from 
a wind and cooling standpoint. 

Based on results from these stud-
ies and additional scientific research, 
strategies were developed to guide 

Figure 13: Transit Orientated Communities
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Figure 14: Solar Shading from 

street-wall setbacks

decision-making with regard to the ori-
entation of streets and the positioning 
and dimensioning of buildings in order 
to best take advantage of the wind. Also, 
shading devices such as arcades, trellis 
and landscaped canopies are planned as 
a complex network of places that allow 
pedestrian movement, solar protection 
and refuge from the harsh climatic con-
ditions of Abu Dhabi.

Sustainable practices towards conser-
vation of energy and water are key prior-
ities of the Capital District Plan. The plan 
optimizes building energy use and wa-
ter consumption through the application 
of “green building” practices as defined 
by the government’s Estidama Program. 
The design of the public realm and open 
space systems will incorporate xeris-
caping strategies which use drought re-
sistant plantings and materials which 
significantly reduces the consumption 
of potable water.  Recycling centers will 

be located within the ground floor of 
public parking facilities and encourage 
individuals and households to recycle. 

In addition to enhancing urban fab-
ric and community infrastructure which 
will enable the values, social arrange-
ments and culture of the Emirati com-
munities to be preserved, Capital District 
clearly aims to manifest Abu Dhabi’s 
role and stature as a capital city.
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Figure 15: Integration of Built Form into the Public Realm, Capital District
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Case Study: Masdar 
Masdar is planned to be a mixed-use 
development strategically located 
on the metropolitan mainland of Abu 
Dhabi between the international air-
port, Capital District and approximately 
17km from the existing central business 
district at the north end of Abu Dhabi 
Island. The plan aspires to create a car-
bon neutral and zero waste city which 
will become a model for demonstrat-
ing traditional and high tech approach-
es to sustainability in the region.  The 
640 hectare site of Masdar will accom-
modate 40,000 residents and approxi-
mately 50,000 employees when fully 
built (Masdar City Development, UPC 
Review Panel Report, 2008). 

The focus of the development is cen-
tred on the Masdar Institute of Science 
and Technology (MIST) and the head-
quarters of the International Renewable 
Energy Agency (IRENA). The first phase 

of the development will have an ac-
ademic and research focus on sus-
tainable technologies and alternative 
energies. In addition to the educational 
facilities, the mix of land uses include 
commercial, community and residential 
uses which help to create a job-hous-
ing balance which in turn reduces the 
potential number of commuter trips. 
The planned mix of land uses will also 
help create a more vital community and 
sense of place. 

The master plan for Masdar incorpo-
rates traditional Islamic-Arabic design 
with advanced sustainability tech-
niques into a contemporary architec-
tural expression. The spatial footprint 
of the development is very compact but 
is relatively low in scale with predomi-
nate building heights ranging from 4 
to 7 stories.  Studies have shown that 
the optimal densities to support a basic 
provision of commercial services and 

Figure 16: Oblique view of Masdar 

development proposal
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Figure 17: Traditional Passive Design Techniques in Islamic Architecture

Figure 18: Solar shading analysis - street widths to building height ratios

John P. Madden
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public transport is about 5000 people 
within a catchment area of 300 metres 
walking radius. This equates to a de-
sign population density of 200 people 
per hectare. To induce greater pedes-
trian trips, the Masdar plan propos-
es densities of 245 people per hectare, 
which reduces the effective pedestrian 
catchment areas to nearly 150 metres 
(Figure19). 

The transportation strategy is prem-
ised entirely on alternative modes to 
the private automobile.  All trips with-
in the Masdar development will be ei-
ther by transit, walking or cycling. To 
achieve this, the plan proposes a hi-
erarchy of transit systems includ-
ing a personal rapid transit system 
(PRT) and a network of bicycle and 
pedestrian routes that are seamless-
ly interconnected. A compact devel-
opment footprint, a comprehensive 
alternative transportation network and 

strategically clustered public facilities 
and amenities induce a greater number 
of pedestrian trips. The transportation 
strategy alone will reduce carbon di-
oxide emissions by 7 percent. (Masdar, 
2010)  

The planned orientation and lay-
out of the development responds to 
climate and its geographic location. 
Through solar analysis and thermal 
dynamic modeling, the design strate-
gy of Masdar evolved to minimize so-
lar radiation and thermal heat gain. 
The entire city’s street orientation and 
urban structure were rotated by 45 de-
grees to the northwest to minimize so-
lar gain within the public realm and 
along building facades thereby re-
ducing the potential cooling load of 
buildings and improving overall mi-
croclimate and outdoor thermal com-
fort. Building height to street width 
ratios help to maximize solar shading.  

Figure 19: Transportation Strategy, Masdar

John P. Madden
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Figure 20: Pedestrian routes with passive and active solar shading

Figure 21 Grid Orientation & Built Form, Masdar

John P. Madden
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The combined passive solar strategies 
with the improvement in building en-
ergy efficiencies (i.e. high efficiency 
building envelopes, ventilation and air 
conditioning systems, improved shad-
ing devices, etc.) is estimated to help 
to reduce CO2 emissions by up to 56% 
(Masdar, 2010). 

Masdar plans that all of the energy 
to be used within Masdar City will be 
generated through renewable sources 
including:

- 8 % waste to energy 
- 16% evacuated tube collectors
- 36% concentrated solar power (CSP)
- 42% photovoltaic

The utilization of renewable energy is 
estimated to reduce carbon emissions 
by approximately 24% compared to 
“business as usual”. The development 
of Shams 1, a100MW concentrated solar 

plant (CSP) in the Western Region of 
Abu Dhabi will contribute significantly 
to the renewable energy supporting the 
operations of the development. Apart 
from the CSP plant, the alternative en-
ergy generation, waste management, 
wind farms, bio-remediation fields, and 
grey water recycling are almost entirely 
integrated within the site.

The Masdar project has also target-
ed the development to be zero waste. 
In the initial stages it has already im-
plemented this strategy by diverting 
construction waste generated on site 
as well as using residual concrete and 
wood waste from surrounding con-
struction sites to be incorporated into 
the initial phase of development. Scrap 
wood waste is converted into wood 
chips to place over landscaped areas 
and footpaths. This material helps to re-
duce evaporation of irrigation water in 
landscaped areas as well as replacing 

John P. Madden

Figure 22: Zero Waste and Material Reuse Strategy
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asphalt or concrete for footpaths which 
helps reduce embodied carbon and heat 
island effect. Masdar has targeted 50% 
of the materials that are used on site to 
be either reused or recycled with 33% of 
non-recycled waste being converted to 
energy. Plans include systems for 17% 
of all organic materials to be compost-
ed or converted into bio-fuels (Masdar, 
2010, Figure 22). 

Education and awareness will be a 
critical component to shifting behav-
ior to meet its sustainability targets. To 
help assess the success of the Masdar 
sustainability initiative, an intelligent 
metering and building control sys-
tem has been planned to monitor wa-
ter, energy and waste. These systems 
are intended to help inform and educate 
occupants as to how they rank against 
the established targets. Ongoing moni-
toring to assess progress will play an 
important role in ensuring compliance 
with such targets. 

The Masdar plan will be integrated 
with regional transportation infrastruc-
ture with an emphasis on accommo-
dating the planned metro and tram 
network. Further, its immediate prox-
imity to the international airport will 
create an easy and efficient public 
transit link between Masdar and the 
International Airport, Capital City, Raha 
and the existing central business dis-
trict on the north edge of Abu Dhabi 
Island. 

Conclusion 
Abu Dhabi has experienced remarkable 
growth and change since the discovery 
of oil transformed it from a small pearl 
fishing village into a modern metropo-
lis. With projected growth expected to 
treble the city’s population growth over 
the next quarter century, Abu Dhabi is 
presented with some unique challenges 
and opportunities. The UPC has focused 
its attention on the rapidly chang-
ing built environment as part of its 
Estidama Program and has developed 
plans that will help guide future growth 
in areas earmarked for growth based 
on sound sustainability principles that 
seek to protect the environmental as-
sets and restore the natural systems 
that give Abu Dhabi its unique identity. 

The most resilient cities will be those 
that respond to challenges through in-
novation. Both the Capital District and 
Masdar have been highlighted for their 
innovations in urban design, built form 
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to sustainable technologies which are 
intended to improve the overall effi-
ciency within the city. The success of 
the planning efforts is also depend-
ent on establishing strategic partners 
that are committed to realizing its suc-
cess. This includes the development 
and construction industry, government 
agencies including transportation, and 
environment. Utility and infrastructure 
providers must be willing partners to 
adapt to innovative approaches to more 
integrated infrastructure design and 
delivery. Ultimately, planning must cap-
ture the minds and build the capacity 
of the citizens that use the city. It is not 
enough to build sustainable buildings 
and communities if the broader popula-
tion is not empowered to act in a more 
sustainable manner. 

_

John P. Madden
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Energy Saving 
and Emission 
Reduction:  

Chinese Low Carbon Strategy 

in 11th Five Year Plan Period

SHI Nan & YU Taofang

With the rapid urbanization of China, the 

strategy of Energy Saving and Emission 

Reduction (ESER) has been the inevitab-

le choice as a result of its high economic 

growth during the last 30 years. China is 

highly deficient in energy and resources. 

Residual reserves of petroleum and natu-

ral gas per capita are only 7.7% and 7.1% 

respectively of the average world level, 

while its rich reserves of coal are no more 

than 58.6% of the world average level. 

SHI Nan & YU Taofang

In the early 1980s, the Chinese Central 

Government developed the policy of en-

ergy development where ‘emphasis is at-

tached to both development and saving, 

and saving has the highest priority in the 

short-term‘, and in the middle of that deca-

de it put forward an energy development 

and utilization strategy emphasizing ef-

ficiency and an energy consumption adju-

stment strategy focusing on electricity.  

In the 1990s, the Government’s policy was 
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1. 11th Five-Year 

ESER Objective  

and Latest 

Development

1.1. ESER Objective
The 11th Five Year Plan1 puts forward 
well-defined rules relating to ESER: i.e. 
maintain rapid and stable economic de-
velopment; accelerate the transformation 
of economic growth, that is, saving en-
ergy;  develop a circular economy (with 
greater re-use of resources); protect the 
ecological environment; and, insist on 
development in an economic, clean and 
safe manner. For this purpose, the follow-
ing detailed goals of ESER apply for so-
cial and economic development:
 • China should limit its total population 
to 1.36 billion;

 • The energy intensity should be re-
duced by 20%;

 • Water use per ‘industrial added value’ 
should be reduced by 30%;

 • The ‘efficient use coefficient’ of agri-
cultural irrigation should be improved 
by 0.5;

 • On waste recycling, the ‘comprehen-
sive utilization ratio’ of industrial sol-
id waste should be improved by 60%;

 • The quantity of arable land should be 
maintained at more than 120 million 
hectares;

 • Total emissions of sulphur dioxide, 
and chemical oxygen demand (COD, 
a measure of water pollution) should 
each be reduced by 10%;

 • The ratio of forest coverage should  
be 20%.

SHI Nan & YU Taofang

to pursue energy development and saving 

in tandem, with priority being given to the 

latter. Entering the 21st century, China has 

seen continuous rapid urbanization and 

industrialization, and with global clima-

tic change and the financial and econo-

mic crisis of recent years, ESER not only 

means shouldering international responsi-

bility, but also the responsibilities of natio-

nal energy security and the health of the 

Chinese people.
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1.2. Progress
1.2.1. Approaching the Set Goals

The major ESER goals set by the 
11th Five Year Plan will be hopefully 
achieved in accordance with the trends 
observed in the past few years (Table 
1). But it can also be seen that, in the 

Index Situation 

in 2005

2010 

target

Growth 

target

Actual data in the 

end of 2009

Water use per industrial added value 166 116.2 - 30% 116.40

Effective utilization coefficient of water 
use for agricultural irrigation

0.45 0.5  0.05

Comprehensive utilization ratio of 
industrial solid waste (%)

55.8 60  4.2 64.95  ( 2008)

Total emission amount of main pollutants - 10%

National COD2 (10,000 tons) 1414.2 1272.8 -10% 1277.5

Total emission of SO2 (10,000 tons) 2549.4 2294.4 -10% 2214.40

Forest coverage ratio (%) 18.2 20  1.8 20.36 (in 2008)

Table 1: Realization of 11th Five Year Plan goals with reference to the population, resources and 

environment since 2005 (Source: 11th Five Year Plan of the People’s Republic of China for the National 

Economy and Social Development; Statistical Report of the National Economy and Social Development in 

2009; China Statistical Yearbook 2009)

Figure 1: Energy intensity of 

provinces, municipalities and 

autonomous regions in 2008 

(excluding the data for Hong 

Kong, Macau, Taiwan, and Tibet)

(Source: China Statistical 

Yearbook 2009)

Figure 2: Emission of COD & SO2 

per GDP in 2008 (Ton per Million 

Yuan) (Source: China Statistical 

Yearbook 2009)

1.2.2. Strategic Regions for ESER

From the energy intensity in different 
regions of China, it can be seen that in 
2008,  this was the lowest in Beijing, 
Guangdong, Shanghai, Zhejiang, Jiangsu 
and Tianjin, which are actually the main 
components of or are influenced by the 
city zones of the Pearl River Delta, the 
Beijing-Tianjin-Hebei region and the 
Yangtze River Delta. This conclusion 
has been basically proven after analy-
sis of the correlation between energy 
consumption (Figure 3) and the emis-
sion of the main pollutants (Figure 4) 
with their economic development levels. 
Starting from this point and promoting 
ESER, the major urban agglomerations 
in East China are to remain the foci of 
economic activities, urbanization and 
industrialization.

SHI Nan & YU Taofang

provinces, municipalities and autono-
mous regions in ESER, the energy inten-
sity and the concentrations of the main 
pollutants vary largely in different re-
gions (Figures 1 and 2).
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Region 

2005 2008

Energy consumption

Emission 
of main 
pollutants 
(10,000 
tons)

Energy consumption

Emission 
of main 
pollutants 
(10,000 
Yuan)

Per GDP 
(ton 
coal 
equiv-
alent/ 
10,000 
Yuan)

Per indus-
trial added 
value  (ton 
coal equiva-
lent/10,000 
Yuan)

Per GDP (ton 
coal equiva-
lent/10,000 
Yuan)

Per indus-
trial added 
value in 
2008 (ton 
coal equiva-
lent/10,000 
Yuan)

Economic 
zone

East China 1.05 1.84 1567.63 0.93 1.44 1385.81

Central 
China

1.61 4.09 1123.37 1.42 3.05 1047.83

West China 1.88 3.62 908.38 1.69 2.83 863.38

Northeast 
China

1.67 2.86 364.19 1.48 2.18 344.91

Main 
urban 
agglome-
rations

Beijing -
Tianjin 
- Hebei

1.42 3.13 287.48 1.24 2.37 254.76

Yangtze 
River Delta

0.90 1.51 461.12 0.80 1.18 397.37

Pearl River 
Delta

0.79 1.08 235.21 0.72 0.87 209.96

Table 2: ESER in typical regions and main urban agglomerations 2005-2008

 ( Source: Source: National Bureau of Statistics of China)

http://www.stats.gov.cn/tjgb/qttjgb/qgqttjgb/t20090630_402568721.htm  

http://www.stats.gov.cn/tjgb/qttjgb/qgqttjgb/t20060801_402341575.htm)
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Figure 3: Regression analysis on energy intensity by provinces and economic development level in 2008 

(excluding the data for Hong Kong, Macau, Taiwan, and Tibet). Units are:  vertical axis- RMB Yuan per 

capita; horizontal axis- ton coal equivalent per 10,000 

Yuan  (Source: China Statistical Yearbook 2009)

Figure 4: Regression analysis on emission of main pollutants per GDP by provinces and economic 

development level in 2008 (excluding the data for Hong Kong, Macau, Taiwan, and Tibet) Units are: vertical 

axis – RMB Yuan per capita;  horizontal axis- ton coal equivalent per 10,000

Yuan  (Source: China Statistical Yearbook 2009)
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1.2.3. Major Challenges

The difficulty of reducing industrial en-
ergy consumption has been regarded 
as an obstacle to realizing the goal of 
ESER. It can be seen that consumption 
by this sector accounts for a consider-
able proportion of GDP energy consump-
tion in China, and even for more than 
90% in Inner Mongolia, Shanxi Province 
and Hebei Province (Figure 5). In addi-
tion, heavy industry, traffic and trans-
portation, real estate industry and power 
account for a considerable proportion of 
industrial investment (Figure 6), while 
all these industries are characterized by 
high energy consumption, pollution and 
emissions. These developments have 
brought pressure for environmental and 
ecological protection.

 Since the third quarter of 2009, re-
flecting a brisk demand for products 
with high energy consumption, energy 
consumption levels and emissions re-
lated to those industrial sectors have 
grown rapidly, slowing down the previ-
ous trend towards a lower energy inten-
sity . Indeed, in the first quarter of 2010, 
a large upsurge was seen in the power, 
iron & steel, nonferrous metal, building 
materials, petrochemical, and chemical 
sectors. 

According to the National Development 
and Reform Commission (NDRC), the en-
ergy consumption level per GDP in 12 re-
gions of China (which include Shanghai 
Municipality) has moved from decreas-
ing to increasing.  Indeed, in the six 

Figure 5: Percentage of energy intensity 

by provinces in 2008 (excluding the data 

for Hong Kong, Macau, Taiwan, and Tibet)

(Source: China Statistical Yearbook 2009)

Figure 6: Change of investment in various 

industries since 2005 (units are 100 

million yuan) 

(Source: China Statistical Yearbook 2009)

sectors comprising power, iron & steel, 
nonferrous metal, building materials, 
petrochemical, and chemical industries, 
that figure is currently 17.3% greater than 
in the same period last year. Moreover, 
the accounting work of NDRC shows 
that, overall in China, energy intensity 
increased by 3.2% by comparison with 
last year.  This reverse will make the 
achievement of China’s energy goals 
more difficult.  Indeed, the ESER is very 
challenging, particularly in terms of en-
ergy saving, because there is a relative-
ly large gap between the completion of 
the goal and the goal of about 20% in the 
11th Five Year Plan.

There is also a regional imbalance for 
ESER (Figures 7 and 8). Though the total 
emissions of the main pollutants since 
2005 (per unit of GDP) have been sig-
nificantly reduced, there are many prov-
inces and cities where there has been an 
increase. For example, during the period 
2005 -2008, they increased by 4.7% in 
Hainan, by 10.5% in Tibet, by 12.89% in 
Qinghai, and by 18.68% in Xinjiang, these 
being regions with sensitive ecological 
conditions and a low environmental ca-
pacity.  At the same time, energy con-
sumption in such places continued to 
increase rapidly, driven primarily by the 
exploitation of their mineral and other 
resources. In Inner Mongolia, Ningxia, 
Qinghai and Shaanxi, total energy con-
sumption during the period 2005-2008 
increased by more than 60%.

The environmental quality of wa-
ter has been considered as another 
challenge to realizing the ESER goals. 
According to the China Environmental 
Bulletin 2009, surface water pollu-
tion is still serious in China (Figure 9). 
The seven water systems in Zhejiang, 
Fujian,and the northwestern region are 
relatively clean , and the rivers in the 
southwestern region have good water 
quality, but the quality of the remain-
ing rivers is usually below  Grade III and 
down to Grade V in places.3. There is also 
a serious problem of eutrophication in 
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Figure 8: Growth rate of total energy consumption by provinces in 2005-

2008 (excluding the data for Hong Kong, Macau, Taiwan, and Tibet)

(Source: National Bureau of Statistics of China) 

http://www.stats.gov.cn/tjgb/qttjgb/qgqttjgb/t20090630_402568721.htm 

http://www.stats.gov.cn/tjgb/qttjgb/qgqttjgb/t20060801_402341575.htm

SHI Nan & YU Taofang

Figure 7: Change of 

emission of main pollutants 

by provinces in 2005-2008

(Source: China Statistical 

Yearbook 2009)
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certain lakes and reservoirs. 
The water in the offshore areas gen-

erally is lightly polluted (Figure 10). In 
2009, the monitored offshore area was 
279,940 km2, in which the Grade I and 
II seawater area is 213,208 km2, the 
Grade III area is 18,834 km2, and the 
Grade IV and the worse than Grade IV 
area is 47,898 km2. According to the 
water monitoring, Grade I and II seawa-
ter accounts for 72.9%, 2.5% above that 
in 2008, Grade II seawater accounts for 
6.0%, 5.3% lower than that in 2008 and 
Grade IV and the worse than Grade IV 
seawater accounts for 21.1%, 2.8% above 
that in 2008. 

However, some offshore areas, those 
associated with certain urban agglom-
erations have extremely poor water 
quality.  Thus the Yangtze and Pearl 
River estuaries have worse than Grade 
IV seawater over more than 40% of 
their defined areas, while, in the case 
of Hangzhou Gulf, the entire seawater 
area is of worse than Grade IV quality.  
Seawater quality is also poor adjacent 
to several other urban agglomerations, 
the affected areas being  Bohai Gulf, 

Figure 9: Water quality of major rivers in 2009

(Source: China Environmental Bulletin 2009)

SHI Nan & YU Taofang

Liaodong Gulf and Jiaozhou Gulf in the 
pan-Bohai Sea area, and the estuary of 
the Minjiang River adjacent to the Haixi 
urban agglomeration.

It is also argued that the structur-
al problem of energy consumption 
has not been adequately addressed. In 
April, 2007, the NDRC issued the 11th 
Five Year Plan for Energy Development, 
which stated that to 2010, the control 
target for total consumption of prima-
ry energies in China was about 2.7 bil-
lion ton coal equivalent, with an annual 
increase rate of 4%. Coal, petroleum, 
natural gas, nuclear power, hydropower 
and other renewable energies account 
for 66.1%, 20.5%, 5.3%, 0.9%, 6.8% and 
0.4% respectively of total consumption 
of primary energies. While natural gas, 
nuclear power, hydropower and other re-
newable energies have increased their 
percentage share of this mix, in  2008, 
total consumption of primary energy in 
China was 2.85 billion ton coal equiv-
alent, far more than the 2.7 billion ton 
coal equivalent control goal, and the ab-
solute consumption of coal increased by 
405 million tons.
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Figure 10: Water quality 

distribution of offshore areas 

in 2009

(Source: China Environmental 

Bulletin 2009)
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2. Main 

Approaches 

of ESER

Since 2005, the strategic design and ac-
tion plan for ESER in China has been 
made from a standpoint which is mainly 
related to industry, traffic and the build-
ing industry.

2.1. Transformation of Economic 
Development Mode
The Chinese Government encourages 
the development of a circular econo-
my, which means saving energy, wa-
ter, land resources and raw material etc, 
thereby creating an energy-saving and 
environmentally-friendly society. To 
that end, in January  2007, the NDRC is-
sued Guidelines on the Comprehensive 
Utilization of Energies during the 11th 
Five Year Plan Period, which required 
that by 2010, the total ‘exploitation ra-
tio’ of mineral resources and that of as-
sociated minerals should be increased 
by 5% compared with that in 2005, 
reaching 35% and 40% respectively. 
The ‘comprehensive utilization ratio’ of 
industrial solid waste should reach an 
overall 60%, with the percentages for the 
re-use of fly ash and coal mining resi-
dues reaching 70% and 75% respective-
ly.   The ‘recycling and utilization ratio’ 
of the main renewable resources was in-
creased to 65%, and the  percentage of 
secondary copper, aluminum and lead 
now accounts for 35%, 25% and 30% of 
production.

 Low carbon industry and a green 
economy are becoming popular bases 
for planning strategies at city and town 
level.  Allied to this, in 2010, more effort 
will be made to eliminate ‘lagging pro-
duction’4, which involves shutting down 
10 million KVA small fossil-fired genera-
tor units, 25 million tons of  iron produc-
tion, 6 million tons of steel production, 

50 million tons of cement, 330 thousand 
tons of electrolytic aluminum, 530 thou-
sand tons of papermaking capacity, and 
much glass production .

Many cities in China are trying to up-
grade their industrial structure by ac-
celerating the development of service 
industries and promoting hi-tech in-
dustries through independent innova-
tion. In February, 2006, the State Council 
issued Several Supporting Policies in 

the Outline of the Medium and Long-

term Plan on Science and Technology 

Development in China (2006-2020). To 
implement this important document, 
the relevant departments of the State 
Council made and gradually released 
more than 70 implementation rules.  The 
aim of the new policies is to stimulate 
independent innovation. Since 2005, in-
vestment in R&D has been significantly 
increased in the provinces, autonomous 
regions and municipalities (Figure 11). 

In the superlarge cities5 and city re-
gions such as Beijing, Shanghai and 
Guangzhou, the action plans for in-
dependent innovation provide the 
framework for a new emphasis on im-
plementation.. In March, 2009, the 
State Council approved Zhongguancun 
National Independent Innovation 
Demonstration Zone, to promote 
Zhongguancun6 as the source of stra-
tegic emerging industry, so as to con-
stantly form an emerging industry 
cluster with low energy consumption, 
high added value and high motivation, 
the objective being to drive the science 
and technology development as well 
as the transformation of the urban and 
economic growth pattern in Beijing and 
even the whole of China.

Transformation has also been seen 
in the foreign trade related areas. The 
Government attaches priority to guid-
ing foreign capital to the hi-tech, high-
end manufacturing and service industry 
sectors, to infrastructure development 
and ecological/ environmental protec-
tion, and to the old industrial bases in 
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the central, western and northeastern re-
gions. The aim is to encourage transna-
tional companies to set up headquarters, 
as well as R&D, purchasing and training 
centers in China. It is also to encourage 
foreign enterprises to carry out techno-
logical innovation, increase supporting 
capacity and create  industrial linkag-
es. The regions and development zones 
with the capacity to attract foreign capi-
tal are to concentrate on raising their 
manufacturing levels, expanding their 
R&D and modern logistics capacities  
and bringing their motivation and enter-
prise into full play.

2.2. Energy-saving Traffic
Traffic and transportation are large en-
ergy consumers, and also a significant 
field for ESER in China. In 2006, energy 
consumption in both road and domestic 

water transportation together in China 
accounted for 7.6% of total energy con-
sumed.  That consumption had grown 
by 10.8% and 12.2% respectively com-
pared with that in 2000.  With a view to 
the future, central government and the 
local authorities have established en-
ergy consumption and emission stand-
ards for vehicles, as well as systems for 
the certification and monitoring of per-
formance.  They are also setting poli-
cies to encourage the development of 
low-carbon traffic, with large subsi-
dies to encourage electric vehicles. In 
March, 2010, the Ministry of Transport 
of the People’s Republic of China issued 
Important Work for ESER in the Traffic 
and Transportation Industry in 2010. It 
is now required that general arrange-
ments for ESER are made in the traf-
fic and transportation industry during  

Figure 11: Change of investment in R&D by provinces in 2005-2008 (units are 100 million yuan)

(Source: National statistical bulletin of science and technology expense in 2006 and 2009)
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Table 3: Distribution of actual utilization of foreign capital 

in 2005-2009 (units for 2005 and 2009 are $100 million)  

(Source: China Statistical Yearbook 2006 and 2009)

FDI 2005 2009 Growth %

Agriculture, forestry, husbandry, fishery 7.2 14.3 98.6

Mining 3.5 5 42.9

Manufacturing 424.5 467.7 10.2

Production and supply of power, natural gas and water 13.9 21.1 51.8

Building industry 4.9 6.9 40.8

Traffic, transportation, warehousing and postal service 18.1 25.3 39.8

Information transmission, computer service and software 
industry

10.1 22.5 122.8

Wholesale and retail industry 10.4 53.9 418.3

Lodging and catering 5.6 8.4 50.0

Finance 2.2 4.6 109.1

Real estate industry 54.2 168 210.0

Leasing and business service 37.5 60.8 62.1

Scientific research, technical service and geological 
surveying

3.4 16.7 391.2

Water conservancy, environment and public facility 
management

1.4 5.6 300.0

Resident service and other services industries 2.6 15.9 511.5

Education 0.2 0.1 -50.0

Health, social security and social welfare 0.4 0.4 0.0

Culture, sport and entertainment 3.1 3.2 3.2

Service industry 149.2 385.4 158.3

Total 603.2 900.3 49.3

SHI Nan & YU Taofang
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2010 and that plans are developed for 
the12th Five-Year Plan period.

City traffic in China has the larg-
est potential and opportunity for ESER, 
and presents its greatest challenge. . At 
present, public traffic is heavily promot-
ed in many cities, e.g. bus rapid tran-
sit (BRT) or rail transit system. BRT has 
been operational in Beijing, Guangzhou, 
Hangzhou, Kunming, Changzhou, Jinan, 
Xiamen and Zhengzhou, and in su-
perlarge cities such as Beijing and 
Shanghai; the construction of rail tran-
sit is now proceeding at a very intensive 
rate.  

The document Key Points of ESER in 
the Traffic Industry 2010 issued by the 
Minister of Transport stressed the im-
portance of further developing public 
transport; it also promoted A National 
Regulation Regarding Urban Public 
Traffic. Important measures to realize 
ESER in urban traffic have been adopt-
ed which include increasing the share of 
public transport, reducing the use of pri-
vate cars, encouraging the use of ener-
gy-saving and environmentally-friendly 
public vehicles etc.

 Local policies and measures to en-
courage bicycle traffic have been 
adopted by municipalities and cit-
ies in their transportation plans. Cities 
like Hangzhou, the Capital of Zhejiang 
Province, also introduced a ‘public bike 
service’, which provides free or rent-
al service to both local residents and 
tourists. 

In January, 2010, the Minister of 
Transport said that, in 2010 and dur-
ing the 12th Five-Year Plan period, further 
measures will be implemented in both 
structural and technological ESER, to 
form a permanent mechanism for ESER 
with regard to traffic and transportation. 

Energy-saving Buildings

The Guideline on the Development of 
Energy Saving and Land Saving for 
Housing and Public Buildings issued 
by the Ministry of Construction in May, 

2005 requested that by 2020, the con-
sumption of energy and resources used 
for the construction of housing and pub-
lic buildings in China should reach the 
level of the moderately developed coun-
tries. The actual goals are that by 2010:  
new buildings in towns should realize 
energy saving of 50%;  the renovation 
of existing buildings should be gradu-
ally carried out, with the big cities im-
proving 20% of the area designated for 
renovation, the medium-sized 15% and 
the small 10%; a maximum of 15% of the 
land needed for new buildings should 
be arable farming land;  water should be 
saved during the construction and use 
of the buildings, the saving to be at least 
20% compared to the current basis, and; 
new buildings should reduce the total 
energy consumption of nonrenewable 
energies by 10% compared with the cur-
rent level. 

In certain areas, more stringent goals 
are being set1. By 2020, in Northern 
China and the developed zones in the 
coastal area and in the superlarge cities: 
new buildings should realize the goal of 
energy saving of 65%;  the renovation 
of most of the existing buildings should 
have been completed; the percentage of  
arable land taken for new buildings in 
rural and urban areas should be greatly 
reduced in 2010;  efforts should be made 
to increase the water saving ratio dur-
ing construction and utilization by 10% 
in 2010 and; the total consumption of 
nonrenewable energies in new buildings 
should be reduced by 20% on the basis 
of the level in 2010.

In addition, several other key docu-
ments have been issued2. 

New and Renewable Energies

Since the 1950s, hydropower has flour-
ished in China. From the 1980s, tech-
nological R&D, and the application 
and demonstration of wind power, so-
lar energy and modern biomass have 
achieved stable development through 
government support (Figure 12). Chinese 
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industry is now first in the world with 
respect to renewable energy technolo-
gies such as small hydropower stations, 
solar energy water heating, methane 
(biogas) in rural areas, and small wind 
power plants. In the new century, renew-
able energies have become one of the 
important areas for development and 
they will play a significant role in the al-
ternative energy strategies of the future.  

In January, 2006 the Renewable 
Energy Law was formally implemented.  
Its supporting polices are being issued; 
in the Outline of the Medium and Long-
term Plan on Science and Technology 
Development in China; these  recognize 
the key part to be played by technologi-
cal innovation in respect of  new and 
renewable energies.  In 2007, the 17th 
CPC National Congress determined that 
by 2020, renewable energies should 
play a significantly greater role in China 
as a new requirement for the build-
ing of a well rounded, prosperous so-
ciety. Another milestone was the issue 
by the State Council of National Middle 
and Long-term Planning Specifics for 
Renewable Energy, This emphasis the 
development of renewable energy as one 
of the significant national tasks of ESER 
and of the national action program, to 
address global climatic change. 

In terms of immediate targets, 
NDRC’s 11th Five Year Plan for Energy 
Development stated that by 2010, natu-
ral gas, nuclear power, hydropower and 
other renewable energies will increase 
by 2.5%, 0.1%, 0.6% and 0.3% respec-
tively. It can be seen that since 2005, 
nuclear power, hydropower and other 
renewable energies increased by 1.78% 
(Figure 12).

The details of the Government’s meas-
ures to encourage renewable energy de-
velopment include: 

A levy upon every kWh electrici-
ty to establish the Renewable Energy 
Development Foundation, which is used 
together with budget money from the 
Ministry of Finance, and support  through 
the  Golden Sun9 and other demonstra-
tion projects as government subsidy for 
the utilization of biomass and geother-
mal energy,   This support funding will 
amount to more than 20 billion Yuan eve-
ry year.

Access to bank loans and capital mar-
ket support (both at home and abroad) is 
encouraged.

The use of private equity funding is 
encouraged.

Possible access to internation-
al aid through the Clean Development 
Mechanism (CDM).10

Figure 12: Growth Rate 

of Renewable Energy 

in 1978-2008

(Source: China Statistical 

Yearbook 2009)
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2.3. The Low-carbon Eco-city
Traditionally, Chinese cities are rela-
tively compact. The population density 
in the medium and large-sized cities11 
of China is regularly 10,000 persons per 
km2. The low-carbon eco-city model not 
only conforms to the current interna-
tional trend and the requirements of the 
Kyoto Protocol, but it is also well suited 
to China’s development needs general-
ly (Qiu Baoxing, 2009). In fact, in recent 
years, low-carbon, energy saving and 
ecological preservation policies have 
been given priority at city or new dis-
trict scale (Table 4,).

March, 2009 The construction of Caofedian International Eco-City was formally started

May, 2009
International competition for Master Planning of Sino-Singapore Tianjin Eco-City is 
finished

October, 2009 Grand Canal International Eco-City Project was launched in Xianhe, Hebei

October, 2009 Sino-Swedish Eco-City in Wuxi initiated

January, 2010
Ministry of Housing and Urban-Rural Development signed with Shenzhen City 
Government a framework agreement of Low-carbon Ecological Demonstration City

January, 2010
The first low-carbon tourism experiment zone was established in Miyun District, 
Beijing

January, 2010 Construction of modern ecological island of Chongming County, Shanghai started

Table 4: Some Examples of low-carbon eco-cities in China  

Figures 13: Location and General Layout of 

Caofeidian Eco-City in Tangshan, Hebei Province
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Figure 14: Land Use Planning of Sino-Singapore 

Tianjin Ecological Science and Technology City
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3. Institutional 

Innovation 

and Market 

Mechanisms

Since 2005, cities at varying scales and 
the related enterprises have sought to 
pursue institutional innovations in re-
spect of ESER (Table 5) and to promote 
the use of market mechanisms. 

3.1. Institutional Innovation
Legal initiatives have been very impor-
tant in promoting ESER. A new version 
of the Energy Saving Law was issued 
in October, 2007, consisting of general 
rules, energy-saving management, ener-
gy-saving technology, incentive meas-
ures, etc. This new law clearly defines 
energy saving as a basic national policy 
in China and stipulates a series of basic 
systems on energy saving management, 
such as a responsibility system, an ex-
amination and evaluation system, etc. 
The State Council and the local govern-
ments above county-level are required 
to report to the CPC National Congress or 
its Standing Committee with the corre-
sponding energy saving level achieved 
every year; the lower tiers of govern-
ment report their performance annually 
to the State Council.

The inauguration of the National 
Energy Committee in January 2010 
is a major initiative by the Central 
Government to address the energy chal-
lenge. The State Council determined that 
this new national agency should be re-
sponsible for studying and developing 
national energy development strategies, 
reviewing significant issues in ener-
gy security and energy development, 
planning and coordinating significant 
matters for national and international 
energy cooperation. Premier Wen Jiabao 
serves as the Director of the Committee 

and Vice Premier Li Keqiang as the Vice 
Director. The constitution of this high 
profile Committee demonstrates great 
awareness of the complexity of ener-
gy policies and this body will have the 
authority to improve national energy 
management. 

Financial subsidy and favorable tax 
policy also play a critically important 
role in strengthening energy saving and 
ecological/environmental protection. 
These tax initiatives include tax reduc-
tions and exemptions, incentives and re-
wards, as well as transfer payments. 

In 2008, the national government 
issued more than 30 favorable taxa-
tion policies to encourage ESER, and 
NDRC issued the Medium and Long-

term Development Plan for Renewable 

Energies, which required greater com-
mitments to the development and uti-
lization of renewable energy, through 
greater financial investment and favora-
ble tax policies. 

In May, 2010, the State Bank released 
A Guideline for Credit to Support ESER, 

which established and promotes a Green 
Credit system. This imposes strict con-
trol over the credit supply to indus-
tries with ‘two-highs (high pollution and 
high energy consumption)’, increases 
the rapid growth of credit business for 
ESER and attaches great importance to 
the support of  clean energy and ener-
gy-saving and environmentally-friendly 
projects. 

With regard to renewable energy, the 
central and local finance authorities 
have set up a specific fund for the de-
velopment of renewable energies under 
the Renewable Energy Law; support is 
provided through tax and other econom-
ic policies. NDRC, the State Electricity 
Regulatory Commission (SERC) and the 
China National Energy Bureau regulate 
electricity prices, alleviate the enter-
prise burden, provide financial subsi-
dy to encourage consumers to purchase 
smaller more energy-efficient vehicles 
and promote new technologies such as 
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solar energy.
Direct investment by government 

and the formulation of an industry plan 
have proved a successful method of 
promoting ESER. In 2008-2009, the 
Chinese Government issued two eco-
nomic incentive plans, in which 23 bil-
lion Yuan were contributed to energy 
saving projects, emission reduction, 
ecological construction and environ-
mental protection, accounting for 10% 
of total added investment by central 

February, 2005 Renewable Energy Law

May, 2005
Guideline on the Development of Energy-Saving and Land-Saving Housing and 
Public Buildings

July, 2005
Notice of the State Council on Accelerating the Development of the Circular 
Economy

July, 2005 Notice on the Building of Energy-Saving Society in the short-term 

January, 2006 Regulations on the Management of Energy-Saving in Private Housing (revision)

January, 2007
Guideline on the Comprehensive Utilization of Resources in the 11th Five Year 
Plan

April, 2007 11th Five Year Plan for Energy Development

June, 2007 Notice of the State Council on the Comprehensive Work Proposal for ESER

October, 2007 Energy Saving Law (Revised)

December, 2007
Provisional Measures on Financial Subsidy and Funding Management for the 
Promotion of High-Efficiency Lighting Products

January, 2008 Medium and Long-term Development Plan for Renewable Energies

March, 2010 Notice on ESER for the Traffic Industry in 2010

April, 2010
Notice on Accelerating the Promotion of Contract-Based Energy Management 
and Promoting the Development of the Energy-Saving Service Industry

May, 2010
Notice of the State Council on Further Strengthening the Work Efforts to Realize 
the Goal of ESER in the 11th Five Year Plan Period 

May, 2010
Decree on Accelerating the Contract-Based Energy Management and Promoting 
the Development of the Energy-Saving Service Industry

May, 2010 Guideline for Credit to Support ESER

June, 2010
Provisional Measures on Supervision and Administration of ESER for State-
Owned Central Enterprises

June, 2010 Guidelines to Promote the ESER in the Tourism Industry

government for the economic incen-
tive plans. In addition, central govern-
ment issued 10 industry adjustment 
and revitalization plans to encourage 
the iron/steel and automobile indus-
tries to adapt their structure, eliminate 
energy inefficient production and im-
prove the efficient utilization of energy 
and resources.

The adoption of an energy manager 
system provides another system guar-
antee. The national Energy-Saving Law 

Table 5: Significant ESER national legislation published by Central Government since 2005
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requires that significant energy con-
suming enterprises establish energy 
manager positions. An extensive pilot 
operation is currently under way. This 
has progressed smoothly and has been 
extended.

3.2. Market Mechanisms
Both central and local governments 
have recognized that market mecha-
nisms play a significant role in ESER 
through the rational allocation of re-
sources. The role of government is to 
encourage market based ESER and to 
provide policy direction.

Energy price reform has been char-
acterized by adjustments to the natu-
ral gas price, promoting a cascade price 
system for electricity for private use, dif-
ferential electricity pricing for the high 
energy consumption industries, impos-
ing wastewater and garbage treatment 
fees and so on.

Emission trading is becoming increas-
ingly important as a means of promoting 
ESER in China.  Under emission trad-
ing, those enterprises with low emis-
sions may benefit from the sales of 
surplus allowances, while enterprises 
with high emissions may purchase the 
allowances to reduce the emission re-
duction cost, comply with the require-
ments and minimize the total cost of 
social pollution. As an independent ini-
tiative, Tianjin Energy Efficiency Market 
is the first emission trading system in 
China to be based on a compulsory en-
ergy efficiency index. It was launched 
in Tianjin Climate Exchange and com-
pleted its first trading in December, 
2008. In September, 2009, the Exchange 
launched a new initiative, aimed at vol-
untary emission reduction by business-
es, winning positive responses from 36 
enterprises from home and abroad. As 
another initiative, the China Everbright 
Bank has put into operation the concept 
of a ‘carbon neutral bank’ to promote 
carbon trading and related activities.

International exchange and 

cooperation are other important ap-
proaches to promoting the use of market 
mechanisms. China has been engaged in 
fruitful exchange and cooperation with 
many countries and international or-
ganizations in the energy and environ-
mental fields, particularly in renewable 
energy, in order to promote innovation, 
technological improvement and the in-
dustrial development of ESER. Thus, fo-
rums and symposiums have been held, 
there has been training, cooperation and 
research on projects of mutual interest, 
research facilities and demonstration 
projects have been jointly established 
and there has been cooperation in terms 
of investment and financing (Han Qide, 
2010).

4. Discussion 

and Conclusion
ESER not only plays a significant role 
in energy development and saving, but 
more importantly it aims to seek a new 
road for energy development and eco-
nomic development, where. it has a 
significant role to play in improving na-
tional competitiveness.  ESER repre-
sents no less than a revolution which 
requires fundamental change in the eco-
nomic system, legal and finance and 
taxation policies, consumption modes, 
technical innovation, and city develop-
ment strategy.

However, there is a long way to go for 
ESER. China is undergoing a period of 
swift growth in energy demand with its 
rapid industrialization, urbanization 
and modernization. In 2009, the urbani-
zation percentage was more than 45%, 
and the urban population is increas-
ing by about 15 million each year (15.19 
million in 2008-2009), with a one per-
cent annual average increase in urban-
ization.   In the following years, China 
will continue its rapid development and 
the situation with regard to resources 
and the environment will become very 
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challenging.  Although the average en-
ergy consumption per capita for the 
Chinese people is low, the population 
base is large, and therefore total ener-
gy consumption will maintain its strong 
rising trend. 

Basically speaking, therefore, the ab-
solute scale of energy consumption and 
carbon emission in China will contin-
ue for a considerable time. The resource 
conditions of ‘rich in coal, lacking in gas, 
deficient in petroleum’ have determined 
that energy structure in China will con-
tinue to be be mainly based on coal... 
The overall level of independent innova-
tion lags behind, and technological R&D 
capacity and input is limited. In 2010, 
the likely expenditure on research and 
experimental development will amount 
to some 1.66% of GDP, thus below 2% of 
the expected target for 2010. These are 
fundamental obstacles to ESER that will 
need to be addressed. 

The Chinese-road to urbanization pro-
vides a potential opportunity for ESER 
and the starting point for solving the 
problems. As urbanization enters the 
medium and long term phases it will 
face increasing constraints from en-
vironmental pollution and in terms 
of energy supply, and there will be 
growing pressures to lower carbon 
emissions. For these reasons, the su-
perlarge city regions and city agglomer-
ations, particularly those in the eastern 
coastal regions, will not lose their po-
sition in the future, but their signifi-
cance as urban centres will be gradually 
highlighted. 

Their planning should continue to pur-
sue compact forms of urbanization, so 
as to improve the quality of urbaniza-
tion, and it should seek to counter the 
present emphasis on the extension of 
cities.  If not controlled, such expan-
sion would bring with it all the potential 
dangers of American-type suburbani-
zation, possibly arising from the over-
lapping of mechanization, motorization 
and urbanization (Qiu Baoxing, 2009). In 

this regard, city planners and decision 
makers should study and use various 
advanced technologies, improvement 
mechanisms and systems, so as to 
create a low-carbon and ecologically 
friendly urbanization path to ESER. (Qiu 
Baoxing, 2010; Gu Chaolin et al., 2009).

Therefore, China’s urbanization will 
provide a major opportunity to promote 
ESER. The city is the key to emission 
reduction, and the research suggests 
that an 80% emission reduction should 
be achievable over time (WWF, 2010).  
Thus the potential is there, and planners 
and other decision makers now face the 
challenge of delivering ESER and the 
low carbon cities upon which our long 
term future depends12. 

_

SHI Nan & YU Taofang

Endnotes 

1. The Chinese Central Government has es-

tablished a five-year plan for the national 

economy and social development, mainly to 

guide stable development of the economy 

and social affairs.  Compared with previ-

ous five-year plans, the 11th Five Year Plan 

(2006-2010) not only places special emphasis 

on the development of different regions and 

areas but, importantly, defines indicators that 

relate to the implementation of ESER policies.  

The targets cited relate to the five year period 

2006-2010.  

2.  Editor’s Note - Chemical Oxygen Demand 

(COD) is an indirect measure of the amount of 

organic pollutants in water, and thus a mea-

sure of water quality.

3. The surface water quality is classified into 

5 grades in China, Grade I is the best quality, 

which can be used for drinking after simple 

sterilization, while the Grade V water is not 

suitable for drinking, and can only be used on 

the land etc.
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4. A government phrase that refers to inefficient, 

wasteful production.

5. Superlarge city refers city with over 1 million 

inhabitants by household registration.

6. Part of the Haidian District in Beijing Munici-

pality, where universities, research institutions 

and hi-tech industry companies are concen-

trated.

7. These reflect the fact that the cities in the 

north of China consume more energy than 

elsewhere because of their winter heating 

needs, while the cities in the developed coastal 

regions have readier access to new technology 

and financial resources.

8. Notice to Further Promote the Renovation 

of Walling Materials and the Energy Saving 

Building, Notice to Further Strengthen the 

Implementation and Monitoring of Energy 

Saving Standards for Buildings, Notice about 

a Special Check on Energy Saving Buildings, 

Notice about Organizing the Survey Related 

to Energy Saving in Buildings. Decree on the 

Administration of Civic Building Energy Saving 

(Ministry of Construction, 2006).

9. A government initiated pioneer project for pho-

tovoltaic (PV) power development. The power 

company with PV technology is entitled to re-

ceive subsidies from government up to 50% of 

its total construction costs, and even up to 70% 

in remote areas.

10. According to the statistics of the PEW Re-

search Center, global investment in clean ener-

gies in 2009 was 162.0 billion USD; China has 

34.6 billion USD of this, accounting for 21.3%, 

and takes the number one position in clean 

energy investment worldwide for the first time. 

(Shi Dinghuan, 2010).

11. Medium sized city refers to a city with a popula-

tion of 200,000 to 500,000, and large-sized 

with over 500,000.

12. The authors wish to express their sincere 

gratitude to the editor and proof reader for their 

diligent work in making the text more readily 

understandable to international readers
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Low Carbon 
Kunshan:  
Towards 
a Sustainable 
Future 
Zhang Quan 

1. The Epitome  

of the “China 

Miracle”

1.1. Profile of Kunshan
Kunshan is located in the central area 
of the Yangtze River Delta, adjacent to 
China’s economic center Shanghai. Its 
administrative area measures 928 km2, 
of which 19% are rivers and lakes in-
cluding Yangcheng Lake in the north-
west, Dianshanhu Lake in the south and 
Chenghu Lake in the southwest. With a 
time-honored history and a rich cultural 
legacy, Kunshan is the cradle of Kunqu 
Opera which has been listed by UNESCO 

as a Masterpiece of the Oral and 
Intangible Heritage of Humanity. In ad-
dition, there are a group of well-known 
towns such as Zhouzhuang, Jinxi and 
Qiandeng, which are examples of an-
cient Chinese watertowns. Zhouzhuang 
has been crowned as China’s foremost  
watertown and is one of the most beauti-
ful such towns in the world. 

By the end of 2008, the Kunshan area  
had a resident population of 1.64 million, 
a total GDP of RMB 150 billion and a per 
capita GDP of RMB 91,223.

Kunshan is ahead of all comparable 
cities in China in terms of the extent to 
which it has pursued reform and opened 
itself up. It is a wonderful example of the 
Chinese miracle.   

Zhang Quan 
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Figure 1: Location of Kunshan
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Figure 2: Current land use of Kunshan
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1.2. From a small town to a big city
The core settlement of Kunshan has 
achieved the leap from a small town 
to a big city over the past 30 years. At 
the beginning of the 1980s, it was just 
a small town with a population of less 
than 80,000 and a land coverage of 4.25 
km2. Its urban functions then were agri-
culturally-oriented, its appearance run-
down and the town lagged behind with 
regard to its infrastructure. What about 
today’s Kunshan? It is progressing to-
wards becoming a big city with an urban 
population1 of 1.2 million and an expand-
ed urban area of 180 km2 in 2008. 

Manufacturing industry and modern 
services have been developing rapidly 

along with improved urban functions. 
Continued progress has been made in 
social programs. Science and technol-
ogy, education, culture, health, sports 
and other undertakings have devel-
oped in an all-round way. Moreover , 
the city has taken on a brand new look. 
Infrastructure is getting better and bet-
ter. Highways radiate in all directions 
and the high-speed rail is under con-
struction and will be open to the public 
very soon. It will then take only 30 min-
utes to reach the center of Shanghai. In 
addition, Kunshan is taking the lead in 
improving its drinking water supplies. A 
truly modern city has taken shape.

Figure 3: Kunqu Opera, UNESCO Masterpiece of the Oral and Intangible Heritage of Humanity

Figure 4: Historic Zhouzhuang, China�s foremost water town

Figure 5: Jinxi, the folk museum town of China

Figure 6: Qiandeng, the most charming town in China
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1.3. From an agriculturally-oriented 
town to a renowned manufacturing city 
In the early period of reform and open-
ing up, Kunshan was a typical agricul-
tural town and its ratio of industrial 
structure1 was 51.4:28.9:19.7. In 2008 
the ratio was adjusted to 0.8:65.3:33.9. 
Secondary industries contributed signif-
icantly to economic growth and boosted 
economic growth together with tertiary 
industries. In addition, Kunshan is one 
of the newest high-tech industrial bases 
in the world and has formed a cluster of 
electronics and communications com-
panies with an output of more than RMB 
100 billion. In particular the output of 
laptops in 2009 increased to 65 million, 
accounting for half of the world’s output.

Figure 7: Contrast in urban construction in 1989 and 2008
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Figure 8: Kunshan – the recent past and the present
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1.4. From a closed town to an open city
Kunshan�s open economy began with 
the economic district initiated by the 
government in 1984. During the past 20 
years, Kunshan has developed from a 
comparatively closed town to an open 
city, with the foreign investment ratio up 
by 264%. It approved over 347 foreign 
investment projects in 2008 compared 
with 2 in 1985, and achieved $3.099 
billion of contractual foreign capital4 

whereas it was $1.51 million in 1985. 
Moreover, foreign capital increased from 
$3.08 million in 1990 to $1.603 billion in 
2008 and the foreign trade dependence 
ratio5 increased from 10.1% to 280.9%. 
55 out of the Fortune 500 companies 
have invested in Kunshan. Although the 
global financial crisis broke out in 2008, 
the import and export volume has kept 
growing and totaled $618.6 billion.

Chart 1: Analysis of industrial structure from  1978-2008

Chart 2: Analysis of paid-in foreign capital during 2001-20085
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1.5. From poverty to a relatively 
wealthy and comfortable life
Over the 30 years since the policy of re-
form and opening up, significant chang-
es have taken place in urban and rural 
society. People’s lives have continued 
to improve. Urban per capita disposable 
income rose from 813 yuan in 1985 to 
24,808 yuan in 2008, with an increase 
of 16% per year. Rural per capita net in-
come grew from 201 yuan in 1985 to 
11,934 yuan in 2008, with an increase 
of 19% per year. The gap between urban 
and rural income declined from 4:1 to 2:1.

Moreover, living conditions have im-
proved greatly. On average, in 2008, 
there were 357 telephones, 71 computers 
and 31 cars per hundred households. In 
terms of relative incomes, the urban Gini 
coefficient6 was about 0.3, the same as 
for the rural areas and poverty has been 
eliminated generally. Average life ex-
pectancy has increased to 80.24 years, 
and the degree of satisfaction with the 
quality of life7 has increased by 73.2% 
and the degree of satisfaction with so-
cial security8 by 96 . 

2. The Cost of 

the Development 

Process 

2.1. A limited supply of land with 
a decrease in rural land  
With the development of manufacturing 
and the extension of urbanization, much 
of Kunshan’s rural land has been turned 
into urban construction land, especially 
over the past eight years. Over that pe-
riod, rural land decreased by 23 km2 per 
year whereas urban and rural construc-
tion land rose from 168 km2 to 343km2, 
with an increase of 22 km2 per year.

 In accordance with the policy of 
strictly protecting basic farmland9, 
Kunshan must conserve at least an area 
of 280 km2 of this type of land, which is 
a compulsory index announced by China 
State. However, deducting an area of 
176km2 for lakes and rivers and an area 
of 343 km2 for construction land there 
is only 129km2 left. If Kunshan contin-
ues to expand at the current rate, the 
construction land would last only 5-6 
years, so there is no doubt that the land 
resource will be the main obstacle lim-
iting the sustainable development of 
Kunshan.

Zhang Quan 
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2.2. A considerable emphasis on 
environmental protection due to 
increasing pollution
Kunshan has a landscape which is typi-
cal of the south of Yangtze River, and 
water is the most important element. 
However, water and air pollution have 
increased gradually in the process of 
industrialization. Indeed, water qual-
ity has declined greatly, with many riv-
ers reduced to the ‘most polluted’ minus 
V category. Fortunately, things changed 
for the better after the implementation 
of mandatory requirements for pollution 
control. The sewage treatment system 
has improved, with enhanced handling 
capacity. What�s more, pollution has 
been under effective control by elimi-
nating large quantities of old equipment 
and obsolete technology.

As a result, the Chemical Oxygen 
Demand (COD), which is an indirect 
measure of the amount of organic ma-
terial in water, and hence pollution, has 
decreased.  However, there is no room 
for complacency in the quality of water. 
As for the rivers, pollutants are mainly 

organics while in the case of the lakes, 
eutrophication is a particular challenge 
with nitrogen and phosphates being 
the main pollutants.  Consequently, en-
vironmental protection is still a heavy 
responsibility.

Kunshan’s overall air quality at 
present basically meets China’s sec-
ond grade10 and the total amount of sul-
phur dioxide emissions has declined to 
12,600 tons, accomplishing the objec-
tive put forward in the Eleventh Five-
Year Plan ahead of schedule 14,000 
tons .In addition, sulphur dioxide emis-
sions per unit GDP amount to 0.084 
gram per yuan, better than the national 
average. However, the maximum daily 
amount of NOx and of inhalable parti-
cles, which comes mainly from the com-
bustion of coal, exceeded the standards 
by 13% and 45% respectively. Moreover, 
with the growth of motor vehicles, the 
influence of automobile air pollution be-
comes more and more significant.

Figure 9: Analysis of various land use in 1991, 2000, 2007
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2.3. The intense pressure to conserve 
energy and reduce emissions against 
the background of increasing energy 
consumption
In 2008, energy consumption per unit 
GDP was 0.61 tons of coal equivalent 
(tce) per 104 yuan, approaching the aver-
age level of developed countries. But the 
total energy consumption increased to 
9.152 million tce. The energy supply of 
Kunshan depends on imports from other 
areas, and the utilization of clean energy 
and renewable energy is at a prelimi-
nary stage - and is a very low proportion 

of total energy consumption. Though en-
ergy conservation with regard to build-
ings and transportation is limited, there 
has been great progress in industri-
al energy conservation. Nowadays the 
amount of carbon dioxide per unit GDP is 
0.48 ton per 104 yuan - much lower than 
the national average of 2.2 tons per 104 
yuan - but still falling far behind the lev-
el of developed countries.

Chart 3: Analysis of sulphur dioxide emissions 

Chart 4: Analysis 

of energy consumption 
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3. Changing 

the Pattern of 

Economic Growth 

for Sustainable 

Development

Since the reform initiative and opening 
up, Kunshan has achieved remarkable 
success in economic and social devel-
opment; this forms the “Kunshan Way”. 
However, problems and conflicts have 
emerged gradually. If Kunshan contin-
ues to develop as now with the present 
land reserves, output efficiency and en-
ergy consumption, the city will not be 
able to catch up with the low carbon 
trend and sustain a steady or even rapid 
development. Therefore, as pointed out 
in the master plan11, it is only by chang-
ing the development mode that the city 
can maintain sustainable development 
in the context of world climate change 
and resource scarcity. 

3.1 Optimizing the industrial structure 
to promote the green economy 
Following international experience, ter-
tiary industry has come to occupy the 
dominant position, with primary indus-
try having the lowest share. Related to 
that, the city master plan provides for 
several industry policies to be followed:

Firstly, the service sector should be 
expanded in order to boost the transfor-
mation of the economic growth mode. 
Following the trend of industrial trans-
formation in the Yangtze River delta, 
productive service industry should be 
developed based on current manufac-
turing advantages, such as modern lo-
gistics, finance, insurance and service 
outsourcings. Meanwhile, by taking ad-
vantage of this area’s outstanding tour-
ism resource, the traditional service 
industries, including leisure, catering 

and hotel accommodation in both urban 
and rural areas, could be promoted, and 
the overall service function for the  main 
city could also be improved. 

Secondly, by building relevant centers 
covering R&D, technical services and in-
dustrial development, the leading posi-
tion of the IT industry should continue 
to be strengthened. Also, through pref-
erential policy concerning tax, funding 
and land assembly, industries with a ris-
ing demand from  foreign and domestic 
markets could be fostered, e.g. for rail-
way equipment, personalized electronic 
products, equipment for port operations, 
environmentally-friendly energy tech-
nology  and new materials. On the other 
hand, the application of strict standards 
will lead to a phasing out of industries 
associated with high energy consump-
tion, high contamination and low effi-
ciency, while the traditional industries 
that are still needed could gradually 
be upgraded with the help of modern 
technology.

Thirdly, in parallel with the continu-
ing growth of Kunshan, urban agricul-
ture could be developed to exploit  the 
geographical advantages of proximity 
to Shanghai. We should explore central-
ized, large scale approaches to agricul-
tural development, while recreational 
agriculture and village tourism should 
be vigorously facilitated.

By implementing the above industri-
al policies, the following outcomes are 
expected.  In the short term, secondary 
industry will be given a prominent role, 
while tertiary industry will be acceler-
ated, towards an industrial structure 
of 0.5:59.5:40. In the long run, the core 
competitiveness of secondary industry 
will be enhanced and tertiary industry 
strengthened, leading to an industrial 
structure of 0.4:49.6:50. 

Zhang Quan 



ISOCARP | Review 06 153

3.2 Optimizing energy structure to 
reduce greenhouse gas emissions
Utilization of renewable energy like so-
lar power, geothermal energy and bio-
mass based on the local situation in 
Kunshan should be promoted, with the 
aim of raising the proportion of renew-
able energy relative to total energy 
consumption to 20% in the long term. 
According to the degree of utilization of 
solar energy, Kunshan is classified as 
fourth grade, mainly focusing on the in-
tegrated development of solar power and 
building. In the urban area, photovoltaic 
power generation and heating systems 
will be boosted in public and residential 
buildings, with a view to reducing de-
pendence on public heating and power 
grids. In the rural areas, solar heating 
systems including solar water heating 
and greenhouses will be developed in lo-
cal residences and courtyards, in order 
to improve living conditions. 

As a low-grade renewable energy, ge-
othermal energy is widely distributed 
in constant temperature zones near the 
land surface. It is easily utilized in dif-
ferent places and seasons because of its 
resistance to geographical and seasonal 
changes. By establishing a geothermal 
heat pump system through the availabil-
ity of surface and ground water, the city 

is capable of providing heat and cooling 
to buildings. Biomass energy is mainly 
used in rural areas where marsh gas, fer-
mented products from straw and animal 
manure provides energy for cooking and 
heating.

Clean energy is widely encouraged 
in light of the high consumption rate of 
non-clean energy with a negative im-
pact on the eco-environment, such as 
coal, gasoline and oil. The plan is aimed 
at reducing sulphur dioxide, NOX and 
dust emission and increasing the pro-
portion of clean energy to 80% or so12. 
Therefore, we will intensify efforts to 
eliminate existing industrial coal-fired 
boilers and to reduce the coal consump-
tion rate through centralized heating 
and to encourage the building of high-
efficiency boilers.  Moreover, according 
to the national industrial policy, vehi-
cles with alternative sources of pow-
er, such as electricity and natural gas 
will be encouraged in order to reduce oil 
consumption.

Chart 5: Analysis of industrial restructuring

Zhang Quan 
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3.3 Optimizing spatial structure 
to save land resources 
Transport-oriented land use patterns 
which are more compact, can pro-
mote effective integration between 
the use of land and the mode of travel.  
Consequently, the whole region is di-
vided into three areas according to the 
master plan, the southern, the central 
and the northern - in order to closely 
combine the urban and regional rail-
way systems and influence spatial con-
centration in the urban areas. In the 
southern and northern areas ecologi-
cal spaces must be protected and the 
sprawl of the construction land should 
be avoided. 

By contrast,in the central area (includ-
ing the town of Kunshan and its envi-
rons), development should be intensive, 

so that the best use can be made of 
the land in conjunction with its  public 
transportation corridors, with the aim 
of giving priority to the development 
of public transport. In parallel, outdat-
ed industrial and storage uses could be 
replaced gradually in order to promote 
new concentrations of commercial, resi-
dential and mixed use development.  

New transportation hubs are envis-
aged, allowing passengers to transfer 
between different transport modes, in-
cluding the subway, conventional bus 
routes and the high speed railway. The 
hubs would provide excellent accessibil-
ity and they would be ideal places for the 
clustering of public facilities at region-
al and city level. Development would be 

Figure 10: Utilization of solar energy  

Figure 11: Utilization of geothermal energy

Zhang Quan 
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Figure 12: Master plan divisions of Kunshan

Zhang Quan 
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intensive, making full and efficient use of 
the land, both above and below ground. 
New road systems would come later and 
they would serve less intensively devel-
oped areas. In terms of its overall aims, 
the master plan seeks to:
 • promote diversity through an appro-
priate mixture of functions

 • shorten commuting distances, reduc-
ing both  motor traffic congestion and 
energy consumption. 

 • create a multi-center system, to avoid 
the traffic jams of a single center. 

 • replace inefficient factories and make 
efficient, integrated use of brown field 
land.

 • improve the Floor Area Ratio of indus-
trial land through measures such as 
increasing the density of building and 
the number of floors.

 • make more efficient use of all availa-
ble land.

 • change the method of development 
from one of dependence on the provi-
sion of land resources, to one of strict 
control over the scale of construction 
land in order to achieve the expected 
economic growth. 

Figure 13: Planning structure of the city center
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Figure 14: Overall land use 

planning of the city centre 
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3.4 Optimizing transportation 
structure for green travel 
 As a result of the various travel needs, 
land use functions, development expec-
tations and the need to protect resourc-
es, the city of Kunshan is divided into 
four main types of transport area as de-
fined by the city master plan (see figure 
15). One gives priority to the develop-
ment of the city bus; another balances 
the demands of travel by bus and private 
car; the third area allows unrestricted 
use of the private car; and the fourth lim-
its the of motor vehicles. Different poli-
cies are in force in these areas in terms 
of road network density, public trans-
port development level, parking limits 
and freight transportation management, 
with the aim of altering the distribution 
of demand and optimizing the transpor-
tation environment.

The creation of these divisions has re-
sulted in a user-friendly transport sys-
tem, geared to the needs of the public, 
has been achieved by means of:

 • the strict policy control of parking, for 
example, to reduce parking provision 
in the city centers and other  congest-
ed areas

 • increasing parking fees for private 
cars in congested areas

 • advocating the use of bus priority 
areas

 • restrictions on the use of private cars 
in certain areas

 • the introduction of speed limits in cer-
tain areas

Figure 15: Plan of 

traffic distribution

Zhang Quan 
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Figure 16: Plan of public transportation
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4. Prospects

It is expected that under the influence 
of the master plan, Kunshan will take 
the lead in achieving modernization 
by 2030 and that economic develop-
ment and living standards will catch up 
with developed countries and regions. 
Average GDP per person will increase to 
$50,000, with urban per capita dispos-
able income up to $30,000. Meanwhile, 
the consumption level of resources, to-
gether with energy and polluting emis-
sions will decline greatly. The energy 
consumption per unit GDP will drop to 
1.71tce per 104 US dollars and water con-
sumption per unit GDP 47.8 cubic meters 
per 104 US dollars. Moreover, the amount 
of carbon-dioxide emissions per unit 
GDP will drop to $2.05 tons per 104 dol-
lar, the forest coverage rate will increase 
to 26% and the ecological environ-
ment will be improved. This will make 
Kunshan a truly sustainable city.

Zhang Quan 

5. Conclusion

The rapid development of Kunshan over 
the last thirty years is a typical exam-
ple of the China Miracle. Although the 
development opportunities and develop-
ment path are unique, problems in the 
development process, the way we think 
and the approaches to solving the prob-
lems will no doubt provide a common 
reference point for other cities in China 
which are experiencing or will experi-
ence rapid development, and for other 
developing countries in the world.

_
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Endnotes 

1. The population living in the built up area of the 

city

2. The ratio of primary industry (which includes 

agriculture) to secondary industry (manufac-

turing) to tertiary industry (services).

3. Contractual foreign capital means the amount 

of foreign investments which have already as-

signed in the contracts.

4. The foreign trade dependence ratio represents 

the ratio of total export-import volume to the 

GDP.

5.   The left hand axis measures the volume of 

total import and export, and the right hand axis 

measures the volume of foreign investment 

agreement.

6. The Gini coefficient is an international 

measurement of income disparity, a zero Gini 

coefficient represents perfect equality and 1 

indicates a complete monopoly of wealth by 

the privileged.

7.   The index is an official statistic which comes 

out from sampling survey.

8.   The social security includes social insurance 

and social welfare.

9.   In order to guarantee the food supply, China’s 

government made a national policy to preserve 

the necessary farmland with the total amount 

of 1,200,000 km2, and at county level, Kunshan 

must preserve a slice of 280 km2 farmland of 

the whole national cake.

10. This grade refers to “Integrated emission 

standard of air pollutants” published by the 

Ministry of Environmental Protection of China.

11. This represents the City master plan for 

Kunshan city (2009-2030), which is a com-

prehensive and programmatic document for 

Kunshan city. Many aspects such as economic 

growth, land use and environment problems 

were taken into account.

12. At present, clean energy consists 54% of the 

total energy in Kunshan city, which are 50% 

proportion of electricity, 4% proportion of 

natural gas. In the future 2030, clean energy 

provides 80% of the total energy, while elec-

tricity makes the contribution of 50%, natural 

gas of 10%, and other reproducible energy 

such as solar power, salinity gradient power 

of 20%.

Zhang Quan 
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Introduction
The planet is threatened by the emission 
of human-made greenhouse gasses, and 
in particular carbon dioxide (CO2) from 
the combustion of fossil fuels. In 2009, 
average annual CO2 emissions were 4.1 
t CO2 per person worldwide, although in 
developed countries this was substan-
tially higher at 11.5 t CO2 per person (IEA, 
2009). Atmospheric CO 2 concentration 
has reached 380 ppm globally, with lev-
els increasing by 1.9 ppm annually be-
tween 1995 and 2005 (IPCC, 2007).  The 
world’s population currently stands at 
6.8 billion and is set to rise to c.8 billion 
by 2050 (PRB, 2009). In 2008, for the 
first time, over half of all people lived in 
cities and by 2030 this is expected to 
rise to nearly two-thirds (UNFPA, 2007). 
The high density of people in cities, who 
use energy for transport, food, and con-
sumer goods and services, make them 
major contributors to global greenhouse 
gas emissions.  The need to reduce CO2 
emissions from cities is clear.  

International negotiations to curb 
emissions have had mixed outcomes, 
but notwithstanding, national and sub-
national initiatives proliferate. Policies 
and economic instruments to cut CO2 
emissions need to operate in a manner 
that preserves, or even enhances, cities’ 
functioning and environment.

 Transport emissions have to be 
curbed without impinging on necessary 
travel, building energy use needs to be 
controlled without rendering them in-
operable, and emission reduction prac-
tices need to impact as little as possible 

on key ecosystem services1. Importantly, 
emissions reduction in all of these ar-
eas can go hand-in-hand with improve-
ments to lifestyles and well-being: 
reduced traffic improves air quality and 
therefore human health, more energy ef-
ficient buildings lower fuel costs to oc-
cupants, and green spaces can sequester 
carbon whilst improving the aesthet-
ic environment and human health and 
well-being. Thus, a low carbon city can 
be a cleaner, quieter, healthier and more 
enjoyable city.

The 4M project is examining these is-
sues by estimating key components 
of the carbon footprint (Wiedmann & 
Minx, 2008) of the city of Leicester in 
the UK. The project adopts a multi-dis-
ciplinary perspective and is being pro-
gressed through collaboration between 
researchers from five UK universities 
and Leicester City Council. This ena-
bles a rounded view of proposed car-
bon reduction initiatives to be evaluated 
in the real social and economic context 
of a functioning and dynamic city. The 
project has four activities, measuring, 
modelling, mapping and managing car-
bon emissions - hence 4M.

The project team are measuring the 
carbon emissions from buildings and 
transport, as well as biological carbon 
storage and sequestration in soil and 
vegetation. The aim is to establish a 
strategy by which city authorities can 
measure the changes in carbon emis-
sions and sinks over time, and to create 
a workable, bottom-up, methodology for 
urban carbon foot-printing. Models un-
derpinned by the measurements ena-
ble the relationships between emissions 
and human activity to be understood 
and mapped. The models also enable 
the likely impact of carbon management 
practices to be predicted. Although the 
effect of individual management inter-
ventions can be small, added together 
and over time many small additive in-
terventions can deliver deep cuts in car-
bon emissions.
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The 4M Aims 

and Objectives

Aims 
 • Provide a methodology, data sources, models, data collection techniques, analysis 

methods and validation approaches, that can be used to benchmark and manage 
the carbon sources and sinks in UK cities;

 • Produce ways of representing carbon sources and sinks in a form suitable for visu-
alisation and interpretation by policy makers and other stakeholders; 

 • Generate key components of the direct carbon footprint for the City of Leicester and 
assess the likely impact on it of some municipal building energy, ecosystems and 
traffic management strategies.

Objectives
 • Map the actual carbon produced by both domestic and non-domestic buildings in 

the City of Leicester through the acquisition of existing data, the collection of new 
data and the development of people-sensitive models of energy use;

 • Predict the likely impact on the carbon footprint of proposed (and other) deploy-
ments of a district combined heat and power scheme, domestic micro-generators 
and non-domestic energy efficiency measures;

 • Map the carbon emissions due to vehicles travelling in the City of Leicester road 
network;

 • Predict the effects of driver behaviour, new vehicle technologies, intelligent trans-
port systems and novel policy interventions on urban transport-related carbon;

 • Map the carbon pools associated with green spaces in the City of Leicester;
 • Determine the impact of alternative building, traffic and green-space management 

practices on the urban carbon pools;
 • Explore the implications of different carbon emissions reduction initiatives target-

ed at households from different socio-economic groups;
 • Assess the scope and impact of local policy initiatives and thus gain an insight into 

the rate at which carbon emissions could plausibly be reduced.

Funding
The four year project began in March 2008 and is supported by the UK Engineering 
and Physical Sciences research Council (EPSRC) through grant EP/F007604/1 
‘Measurement, Modelling, Mapping and Management 4M: an Evidence Based 
Methodology for Understanding and Shrinking the Urban Carbon Footprint’. The 
4M consortium has 5 UK partners: Loughborough University (lead), De Montfort 
University, Newcastle University, the University of Sheffield, and the University of 
Leeds. The project has 8 active academics, 10 funded research assistants and 7 con-
tributing higher degree students. It is actively supported by Leicester City Council 
and an international advisory panel who help to steer the direction of the research.
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UK Carbon Emissions and Policies
The UK currently has a population just 
over 61 million (ONS, 2009), with ap-
proximately 58% living in cities and 
80% in urban areas, the latter of which 
comprises 11% of land cover. Around 56 
km2 of countryside is urbanised each 
year (Schoon, 2001). The population is 
expected to rise to about 73 million by 
2033 (ONS, 2009). In 2006, the UK was 
the 8th largest gross emitting nation, at 
9.2 t CO2 per person (UN, 2010). Of these 
emissions, business, homes and trans-
port account for about 89%: 34% from 
business, 28%  from homes, and 27% 
from surface transport (DECC, 2010a), 
but road traffic is increasing at around 
2% per year (SDC, 2010).

The UK government, through the 
Department of Energy and Climate 
Change (DECC), has set a target of 80% 
reduction in UK greenhouse gas emis-
sions on 1990 levels by 2050 (Great 
Britain, 2008). This puts energy demand 
reduction and low-carbon energy sup-
ply at the forefront of managing future 
urban environments. The Committee on 
Climate Change (CCC) has now set le-
gally binding carbon budgets for the 
first three five-yearly periods up to 2022 
(CCC 2008), and produced its first re-
port on progress against these budgets 
(CCC, 2009). Decreasing dependency on 
centrally supplied energy to heat, cool 
and light buildings and moving towards 
less polluting transport systems are key 
components of the CCC carbon reduc-
tion pathway. Recognising the need for 
comprehensive data by which local au-
thorities and others might monitor emis-
sions, the government, through DECC, 
has begun to publish measurements of 
the carbon emissions from buildings and 
transport (DECC, 2009a)2. 

The buildings sector has been the tar-
get of a number of recent policy ini-
tiatives. The building regulations that 
set minimum carbon emissions stand-
ards will be radically tightened such 
that, by 2016, all new homes must be 

zero-carbon (CLG, 2006). However, the 
existing 25 million homes are the im-
portant target for emissions cuts and 
the great British refurbishment aims to 
retrofit 7 million homes by 2020 (DECC, 
2009b), a truly mammoth task. It is 
planned that the initial cost can be met 
by pay-as-you-save (PAYS) grants, tied 
to each house, which will be paid off by 
successive occupants of that property 
through their fuel bill (HM Government, 
2010). To encourage the installation of 
new and renewable energy technologies, 
from April 2010, feed-in tariffs (FITs) 
have guaranteed householders income 
from each unit of electricity exported to 
the grid (DECC, 2010c). The roll out of 
smart meters3, such that all homes will 
have them by 2020 (DECC, 2009c), will 
enable such a scheme. The renewable 
heat incentive (RHI), intended to begin 
in April 2011, will, if it proceeds, cred-
it households for the installation of new 
heating technologies such as solar wa-
ter heating (DECC, 2010d). However, very 
little work has been done to determine 
the likely uptake of such schemes, what 
might be done to promote them (there is 
a valuable role here for local authorities) 
and, importantly, the true impact they 
might have on carbon emissions. 

There is an ambition that all new non-
domestic buildings should be zero car-
bon from 2019 (HM Treasury, 2008). 
Whether one imagines this to be pos-
sible or not, delivering carbon reduc-
tions of 80% by 2050 requires radical 
improvement to the energy efficiency 
of the UK’s existing c1.8million non-
domestic buildings. The EU Energy 
Performance of Buildings Directive has 
been in force since 2002. Proposed mod-
ifications, currently out for consultation, 
include the requirements that all refur-
bished or extended buildings and all 
buildings owned by public authorities,, 
or frequently visited by the public, that 
are over 250m2 should be monitored and 
a Display Energy Certificate showing 
the annual energy use (or operational 

Kevin J Lomas
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rating) should be prominently displayed 
(EU, 2010).  The current average rating 
of UK non-domestic buildings is ‘E’;  if an 
80% cut is to be achieved in this sector, 
the average rating must improve to ‘C’ 
by 2020 and ‘A’ by 2050 (Carbon Trust, 
2009)4. But given the diversity and com-
plexity of the geometry, construction, 
and energy services of many non-do-
mestic buildings, and restrictive tenure 
and lease arrangements, together with 
the often short occupation periods, this 
is daunting task.  Clearly, if local author-
ities are to manage carbon emissions ef-
fectively, they need specific targets and 
planning support tools for the non-do-
mestic sector.

The UK Department for Transport 
has made sustainability central to their 
plans for 2014 and beyond, as outlined 
in the ‘Towards a Sustainable Transport 
System’ (DfT, 2007) and the ‘Delivering a 
Sustainable Transport System’ (DaSTS) 
publications (DfT, 2008). These are as-
sociated with the roll out of Automatic 
Traffic Management on motorways, elec-
tric vehicles, shifts towards greater pub-
lic transport use, promoting cycling and 
walking, green travel plans and intelli-
gent transport systems. The Commission 
for Integrated Transport has made rec-
ommendations to deliver cost-effective 
carbon savings from transport by 2020, 
aiming for a 14% reduction against 1990 
levels (CfIT, 2007). The modelling of traf-
fic flows in UK cities is relatively well de-
veloped, driven primarily by congestion 
and air quality concerns. These same 
models can be used to estimate carbon 
emission but the figures are crude, fail-
ing to account for the large difference 
in emissions between free-flowing (off-
peak) and on-peak travel, and the types 
of vehicle on the move at different times. 
These weaknesses need to be overcome 
to create appropriate tools for designing 
effective low carbon transport policies.

The need to cut emissions from trans-
port and buildings is self evident. 
However, in order to meet national and 

international obligations to produce na-
tional inventories of greenhouse gas 
emissions by sources and removal by 
sinks, as well as meeting reporting re-
quirements under the Kyoto Protocol, UK 
biological carbon emissions and seques-
tration arising from different land uses, 
land use change and forestry must also 
be accounted for (Dyson et al, 2009). 
This includes estimating the carbon 
loss associated with the conversion of 
land through the process of urbanisation 
(e.g., from areas of agricultural produc-
tion, grassland, forest). Yet, once land is 
considered to be urban, biological car-
bon density at equilibrium is assumed 
to be zero (Dyson et al, 2009). Contrary 
to this assumption, recent research con-
ducted in North America (e.g., Nowak & 
Crane, 2002; Pataki et al, 2006; Pouyat 
et al, 2006) has suggested that urban 
carbon pools associated with vegeta-
tion and soils warrant closer appraisal 
as, although small compared to overall 
carbon emissions, they could provide a 
valuable contribution reducing net emis-
sions. Nonetheless, findings from North 
America cannot simply be extrapolat-
ed to Western Europe, as the patterns of 
urbanisation are substantially different. 
In North America, the trend has been to-
wards progressively more dispersed pat-
terns of settlement referred to as ‘sprawl’, 
which are driven by the construction 
of large, low density residential devel-
opments beyond the urban periphery 
(Hansen et al, 2005). In contrast, within 
the UK and other parts of Europe, there is 
a tendency to densify existing urban ar-
eas, with remaining urban green space 
being built upon, particularly domestic 
gardens (a phenomenon commonly re-
ferred to as ‘back-land development’ or 
‘garden grabbing’; Burton, 2000; Goode, 
2006; ODPM, 2006). The 4M project will 
be the first to determine the value of bio-
logical carbon pools within an urban area 
in Europe.

It should be evident from this over-
view that UK carbon emission targets 

Kevin J Lomas
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and trajectories have been set and poli-
cies, which will work towards achieving 
them, put in place. However, the emis-
sions reductions required at regional or 
city scales have not been prescribed and 
it is unlikely that all cities can realisti-
cally achieve the same emissions cut 
over the same time period and at a simi-
lar cost. So, whilst local government and 
city authorities are in the front line of the 
national struggle to cut emissions, there 
is no fair and transparent system for de-
termining the reduction targets for in-
dividual urban areas, a time-frame over 
which these reductions must be made, 
and the probable costs. City authorities 
desperately need reliable data and mod-
els to help them establish realistic car-
bon emission targets, emission reduction 
trajectories, and acceptable and robust 
policies for meeting these. 

The City of Leicester 
and Emissions Reduction
Leicester is geographically central in 
England. With a resident population of 
280,000 in 2007, living in over 110,000 
homes (ONS, 2010), and with 70,000 or 
so non-domestic buildings it is the UK’s 
15th largest city. The households in the 
city cover a wide range of socio-eco-
nomic categories, from affluent to dis-
advantaged. Since 1991 the population 
has expanded by 3.5%, compared to the 
national average of 4.5%. The city, and 
thus the 4M study area, has a clearly 
defined edge with major transport ar-
teries connected by an inner, middle 
and outer ring road (Figure 1)5 and good 
transport links via the M1 motorway (to 
Nottingham, Derby and Northampton) 
and the M69 (to Birmingham). London 
is just ninety minutes away by mainline 
rail and an international airport is just 
32 km from the city centre.

Figure 1: Map of Leicester 

and Households Surveyed

Kevin J Lomas



ISOCARP | Review 06 175

Green space, which accounts for 57% 
of land cover within the local author-
ity boundary, includes individual street 
trees, road verges, public parks, allot-
ments, riparian zones, golf courses, 
schools’ grounds and brownfield sites. 
The city council is responsible for main-
taining and managing approximate-
ly 23% of this 41.7 km2 of green space. 
Domestic gardens constitute just over a 
quarter of total land cover (Loram et al, 
2007), which is comparable with other 
UK cities. 

The city council has a longstand-
ing commitment to combating climate 
change. In 1990 it was voted Europe’s 
first environment city and during the 
1990s was part of the International 
Cities for Climate Protection network. 
Historically, the council’s action on en-
vironmental issues has primarily fo-
cused on sustainable energy use and 
identifying the non-energy benefits of 
energy efficiency and renewable ener-
gy policies. The city council’s climate 
change strategy (City of Leicester, 2003) 
declares “a target of 50% reduction on 

1990 levels of CO
2
 emissions by 2025”. 

The council “recognised the importance 

of having an accurate emissions inven-

tory in order to identify the main users 

of energy, the effectiveness of meas-

ures adopted and the progress towards 

targets”. However it was also noted that 
“since 1996 there has been much greater 

difficulty in obtaining good quality data 

at a high enough resolution to inform the 

modelling”. 

The city council has built a strong 
working relationship with UK universi-
ties, and, importantly, has contributed 
data and information to their research 
endeavours. Since 1987, the instru-
mented City (iC) initiative has record-
ed traffic flows and delays, and since 
1997 data from 13 indicative pollution 
monitors has been collected. The iC has 
provided a solid foundation for work at 
Leeds University and latterly Newcastle. 
Several collaborative partnerships, 

between universities and Leicester City, 
County and District Councils, has result-
ed in the implementation and evaluation 
of priority public transport corridors, bus 
tracking devices to provide real-time 
information at bus stops, and person-
alised messaging to travellers (Chen & 
Bell, 2002). Since 2001, the city coun-
cil has monitoring half-hourly energy 
and water use in over 300 public build-
ings. These data are available for analy-
sis by De Montfort University (Brown et 
al, 2010). 

Since April 2008, the performance of 
local authorities throughout the UK has 
been measured against 198 National 
Indicators (NI). Local authorities agree 
priorities for improving the local area 
in conjunction with other public sec-
tor agencies, through three yearly Local 
Area Agreements (LAAs). These con-
tracts with central government include 
no more than 35 negotiated NIs as well 
as 18 other statutory targets. Leicester’s 
LAA for 2008-11 includes NI 186 - Per 
capita CO2 emissions in the local au-
thority area, with a city target ‘To re-

duce emissions to 6.1 t CO
2
 per person 

by 2011’ (One Leicester, 2009) as well 
as NI 188 - Adapting to climate change,  
‘To reach level 4 of 5, in developing and 

maintaining an action plan, by 2011, 

from a baseline of  level 2 in 2008’ and 
NI 167 - Congestion – average person 
journey time per mile during morn-
ing peak flow, ‘To only increase to 4.89 

minutes per person mile, by 2011, from 

a baseline of 4.6 minutes in 2004/5’. 

The DECC publishes statistics that chart 
progress against NI 186. These figures 
exclude emissions over which local au-
thorities have no influence, such as mo-
torways and some installations covered 
by the EU emissions trading scheme. 
Over the period for which figures are 
available, Leicester has reducing an-
nual emissions from 7.1 t CO2 per per-
son in 2005, to 6.96 and 6.6 tonnes CO2 
in 2006 and 2007 respectively (DECC, 
2009d). The emissions for 2007 are 

Kevin J Lomas
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comparable to those for other UK cities 
(Figure 2). 

Whilst valuable, such aggregated data 
cannot answer questions that are key to 
urban carbon management, for instance: 
 • What effects will refurbishing homes 
have?  

 • Is home improvement more effective 
than traffic management? 

 • What contribution may other ini-
tiatives have (e.g., biological car-
bon sequestration, district heating 
schemes)? 

 • What provides greatest CO2 reduction 
per £ spent? 

 • How would citizens react to each 
initiative? 

 • What would be the costs and benefits? 
 • The 4M project seeks to provide new 
insights that will help answer such 
questions.

Measuring and Modelling 
City Carbon Emissions
The 4M project, now in its second year, 
has focussed to date on measuring car-
bon emissions and stores across the city 
of Leicester, in order to enhance existing, 
and develop new, carbon models. The 
following sections describe the meas-
urements made and the initial results 
from modelling. 

The Living in Leicester survey  

An ongoing investigation of a represent-
ative sample of Leicester households is 
key to understanding the relationships 
between household composition, socio-
economic status, house type, and the 
energy used in homes and for travel. It 
also provides insights into the way peo-
ple use and manage any outdoor space 
that maybe associated with their dwell-
ing. The Living in Leicester survey has 
therefore provided a unifying focus to 

Figure 2: Comparison of per capita CO2 emissions of Leicester and five other UK Cities 

derived from data published by the Department of Energy and Climate Change
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the measurement part of the project, and 
a consistent and comprehensive data 
set; the first such data set collected in 
the UK.

The face-to-face computerised ques-
tionnaire was administered at 575 
homes (i.e. one in 50 Leicester homes), 
which were randomly selected after 
stratifying by percentage of detached 
homes and percentage with no depend-
ent children in each of the 36 MLSOAs1 
in Leicester. The home questionnaire 
was devised by the 4M team and con-
ducted on their behalf by NATCEN (the 
National Centre for Social Research). 
NATCEN’s surveyors were trained with 
help from the 4M team and included in-
dividuals with Asian language skills 
(Leicester has a large Asian popula-
tion)6. Additionally, two temperature 
loggers were left to record internal tem-
peratures over a seven month period, 
initial gas and electricity meter read-
ings were made at the time of interview 
with a final set of readings made by the 
4M team after one year. More recently 
a detailed postal questionnaire of do-
mestic appliance ownership and usage 
has been conducted, results of which 
have updated DECC’s understanding of 
the patterns of appliance use. A detailed 
travel questionnaire is also planned.

Later in the 4M project, to probe the 
reasons for some of the relationships 
found in the survey, detailed face-to-
face interviews will be conducted with 
approximately 50 the householders. 
Interviewers will present household-
ers with their energy consumption data 
and the impact of travel patterns for 
that household. The interview will also 
explore knowledge of building energy 
conservation, willingness to invest in 
energy efficiency measures, implica-
tions of travel choices, and willingness 
to make changes to driver and travel be-
haviour. Results will shed light on the 
likely impact of the national FITs, RHI 
and PAYS schemes and feed into DaSTS 
strategy formulation.  

Domestic buildings 

The UK housing stock has been con-
structed, demolished and refitted over 
many centuries. Nationally, 64% of UK 
houses were built when no thermal 
standards for construction existed, in-
cluding large areas of solid-wall ter-
race housing and post-war (1940s and 
1950s) semi-detached estates. Today 
gas fired boilers provide central heating 
and hot water around 83% of homes and 
nearly all the rest have a combination of 
electric storage and fixed room heaters 
(BRE, 2006). In Leicester, the most fre-
quent housing types are semi-detached 
dwellings (37% of the city’s housing 
stock) and terraces (36%), which prolif-
erate towards the city centre (Figure 3) 
along with flats (18%). In contrast, the 
detached houses are found primarily 
in the suburbs (10%), (ONS, 2010). Over 
the years many homes have been made 
more energy efficient by insulation and 
use of more modern boilers and controls.

A Community Domestic Energy Model 
(CDEM), (Firth et al, 2010) has been de-
signed for predicting national carbon 
emissions in a previous project7. It is 
based on the steady-state energy mod-
el BREDEM-8, the Building Research 
Establishment Domestic Energy Model 
version 8 (Anderson et al, 2002) and 
predicts monthly space heating ener-
gy use and estimates the energy use for 
hot water heating, cooking, and for lights 
and appliances. 

CDEM is designed around the assump-
tion that English dwellings can be di-
vided into distinct types with energy 
predictions made for each type rath-
er than for each individual property: a 
technique that is well established in the 
UK for stock modelling. In CDEM, 47 ar-
chetypes, representing different ge-
ometries and ages of dwelling, are used.  
The number of dwellings of each geome-
try is derived from the last Census (ONS, 
2010) and the English House Condition 
Survey (DCLG, 2007) enables the pro-
portions with different heating systems, 

Kevin J Lomas



ISOCARP | Review 06178

Figure 4: Predicted reductions in appliance and heating CO2 

emissions though refurbishment of the Leicester housing stock.

Figure 3: Terraced housing, which is superficially easy to renovate 

and insulate is, in the detail, surprisingly complex, especially at the rear.
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constructions (i.e. wall, roof and floor 
U-values), etc to be defined. The pro-
portion with low energy lighting and 
the distribution of cooker types is pro-
vided by the Market Transformation 
Programme (MTP, 2007a; MTP, 2007b).  

The CDEM model predicted that the 
2001 Leicester housing stock of 115,752 
homes had appliance CO2 emissions of 
628.0 kt CO2 based on the 30 year aver-
age climate data, which is 5.4 t CO2 per 
dwelling. This equates to 66 kg CO2 per 
m2 of dwelling floor area or 2.1 t CO2 per 
person. Despite their greater exposed 
area, because they are newer and tend 
to be better insulated, detached dwelling 
had the lowest emission per unit floor 
area (62 kg CO2 per m2) whilst end ter-
races had the highest (71 kg CO2 per m2). 

By separating out the total emissions 
for space heating and hot water, (pri-
marily from burning gas), 449.0 kt CO2, 
from the emissions for lighting, cooking 
and appliances (primarily electricity), 
179.1 kt CO2, and plotting them, respec-
tively, on the y- and x-axis of a graph, 
the impact of different energy efficien-
cy measures can readily be seen (Figure 
3). On this figure, the dashed lines show 
contours of equal emissions and the re-
ductions in emissions due to the com-
plete deployment of various energy 
efficiency measures (i.e. insulating the 
99% of Leicester homes with solid walls 
that are not already insulated, and fill-
ing the 69% of wall cavities that are not 
filled).

The measure with the most potential 
to reduce CO2 emissions is to insulate 
solid walls; this would reduce emis-
sions by 8% overall (Figure 4).  By im-
plementing all possible heating energy 
efficiency measures the overall heat-
ing CO2 emissions are reduced to 230.8 
kt CO2 (i.e. by 35% of the total emis-
sions). The combined effect of using low 
energy cold appliance, electrical items 
with low standby power and low energy 
lights, is to reduce appliance CO2 emis-
sions to 122.6 kt CO2 (i.e. by 19% of the 

total), however the reduction in electric-
ity consumption reduces internal heat 
gains and so the heating CO2 emissions 
increased slightly (from 230.8 kt CO2 to 
248.6 kt CO2). Overall therefore, it is es-
timated that the combined effect of the 
heating and appliance measures would 
reduce the overall 2001 Leicester hous-
ing stock CO2 emissions by around 41%.

The overriding messages from such 
modelling are that it is much more effec-
tive to focus on heating energy demand 
reduction than appliance energy de-
mand reduction. But, even if all possible 
conventional energy efficiency meas-
ures are undertaken in every possible 
house the emissions reduction could not 
possibly approach 80%. Clearly, embed-
ded new and renewable energy systems, 
district heating and other initiatives 
must also be adopted if deep cuts in 
emissions are to be achieved from the 
housing stock. Energy efficiency meas-
ures are likely to achieve much less 
in practice because many home own-
ers will not invest - despite the incen-
tive offered through PAYS. The follow-up 
household interviews seek to place a fig-
ure on the number of home owners that 
might take up such measures and also 
on the number that might adopt new and 
renewable energy systems.

Non-domestic buildings 

Non-domestic buildings are, roughly 
speaking, all those that are not dwell-
ings and so the range of sizes and 
shapes, construction types, occupancy 
patterns and heating, cooling, ventilat-
ing and lighting strategies is conse-
quently very wide. Cinemas, hospitals, 
department stores, office blocks, corner 
shops, factories, supermarkets, work-
shops, schools, data centres and ware-
houses are all examples. This diversity 
makes it extremely difficult to devel-
op robust models to predict the energy 
demands and thus the CO2 emissions. 
Nevertheless, the 4M project is attempt-
ing to do this, and to do it in a way that 
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will enable the many thousands of non-
domestic buildings in Leicester to be 
analysed. 

There are two main alternatives for 
modelling such large numbers of build-
ings. One option is to assign all build-
ings to a small set of distinct archetypes, 
based on their built form. These arche-
types are then modelled in detail us-
ing dynamic thermal models that can 
predict the hourly energy demands 
and internal temperatures. The results 
are then combined in proportion to the 
Leicester’s actual building stock com-
position to represent the overall behav-
iour at the city scale. The alternative 
approach is to model every building, 
however with this approach, dynamic 
thermal modelling is not feasible be-
cause the computing resource require-
ments would be excessive. With either 
option, knowledge about buildings’ con-
struction, energy systems and occu-
pancy, is insufficient to justify the use of 
dynamic models. 

These problems can be avoided by 
using simpler reduced-dataset mod-
els, which then enable each individual 
non-domestic buildings to be mod-
elled. The model used in 4M is based 
on the European Standard BS EN ISO 
13790:2008 (BSI, 2008) which is used 
in a range of models, including the UK’s 
simplified building energy model (DCLG, 
2008). It includes a representation of 
the building physics, albeit simplified, 
allowing the effect of changes in insula-
tion, energy system, occupancy period 
etc to be explored. Although this ap-
proach reduces the quantity of data re-
quired about each building, the amount 
of information needed on the non-do-
mestic stock of Leicester is still consid-
erable, and its collection represents a 
major challenge. 

It is well known (e.g. Mortimer et al, 
2000a) that one of the fundamental de-
terminants of energy use in non-domes-
tic buildings is what they are used for. 
The business taxation database of the 

Figure 5: LIDAR-derived 2.5D building block model and corresponding image of building
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Valuation Office Agency (VOA) provides 
this information and the floor areas as-
sociated with that use. For this reason 
the VOA database is the most impor-
tant source available. However, the VOA 
database deals not with buildings but 
with premises and the relationship be-
tween the two is complex. Buildings can 
contain single or multiple premises and 
premises can consist of parts of a build-
ing, a whole building, multiple buildings 
or a combination of multiple and part-
buildings. What is needed is a way to re-
late premises and buildings that allows 
the modelling of buildings despite using 
premise-based data. This was achieved 
by using Leicester City Council’s Local 
Land and Property Gazetteer (LLPG) 
which provides a link between premis-
es and buildings. Analysis of the LLPG 
enabled the 4M team to produce an ini-
tial list of the non-domestic buildings in 
Leicester and the floor area given over to 
various activities.

The exposed wall area of each build-
ing, i.e. the area that is not touching an 
adjacent building, was estimated from 
a 2.5D model8 of the city if Leicester 
(e.g. Figure 5) and from this the energy 
model can estimate the heat losses and 
gains and thus the energy necessary to 
heat and cool the building.

Detailed surveys of 340 premises in 
four cities, were undertaken between 
1992 and 2002 (Mortimer et al, 2000b). 
These room-level surveys recorded the 
activity, floor area and the associated 
electrical equipment. Together with the 
period of room occupancy and the usage 
of the equipment and lights the energy 
demand profile per m2 for each activity 
can be estimated. These data can then 
be used to generate the electrical energy 
demands and associated internal heat 
gains for lights and equipment.

Other required data pose even more 
formidable challenges. For example, 
the model requires a measure for each 
building’s thermal mass, and sensi-
tivity analysis shows that this has a 

significant impact on the results. In the 
absence of any direct methods of de-
termining this parameter, which in any 
case is rather ill-defined, it may be nec-
essary to combine a range of techniques 
such as surveys, historical mapping and 
written records.

The 4M non-domestic model, when 
completed, will allow the impact on CO2 
emissions of a range of interventions 
to be assessed, such as wall insulation, 
improved glazing and shading devices, 
more efficient electrical lighting, con-
nection to a district heating system, 
and provision of local renewable energy 
generation.

Transport 

Using the data from the transport sec-
tion of the domestic household ques-
tionnaire, the CO2 emissions generated 
by Leicester residents through travel 
for work, shopping, leisure and trips to 
take children to school can be estimated. 
The questionnaire focussed on journeys 
that began or ended at home - includ-
ing multistage journeys such as home-
school-work-shops-home; commuting 
on business to the airport, rail station 
etc. Raw data were collected on each 
household’s vehicles (type, fuel use, en-
gine size, age) and the monthly usage 
(frequency and occupancy) for different 
journey types.  The journey types were 
split into four categories - very short 
(0-3 miles), short (3-8 miles), medium 
(8-50 miles) and long (50-100 miles). All 
journeys made were assumed to begin 
within the Leicester city boundary and 
through trips on the motorways were not 
included. The results produced an esti-
mate for annual CO2 emissions for such 
journeys of this type of around 0.6 t CO2 
per person, with trips of medium length, 
typically commuting to work, being re-
sponsible for 45% of these emissions. 

The distribution of CO2 emissions 
across the city has been estimated 
through the use of the Airviro Air Quality 
Management System (SHMI, 2009), 
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combined with the latest emissions fac-
tors from the Department for Transport 
(Boulter et al, 2009). Traffic flows used 
in the estimation are obtained from a 
SATURN (Atkins, 2010) model of 3715 
links within the city, combined with 
count data from approximately 952 
sites. 

The distribution of traffic, and there-
fore emissions, for 2005 represents the 
baseline against which traffic man-
agement scenarios will be tested, and 
is shown in Figure 6. Future work will 
compare the predictions from micro-
simulations with detailed road-side 
emissions measurements to improve 
estimates of the local scale emissions. 
This improved model, combined with 
air dispersion models, will enable the 
concentration of emissions and their 
variation with time across the city to be 
estimated more accurately.The study of 
transport emissions management focus-
es on the impact of road traffic schemes 
and green transport plans. A self-com-
pleted web-based questionnaire target-
ed at 30 schools and 30 places of work 
within the city will provide data to ena-
ble an estimate of the carbon emissions 
associated with regular travel to be es-
timated and the likely uptake of green 
travel plans9 to be explored. Various traf-
fic management schemes will also be 
explored and of particular interest are: 
shifting from private car usage in favour 
of walking; cycling and public transport; 
reduction of vehicle speeds; changes in 
vehicle fleet composition including in-
creased use of electric and hybrid ve-
hicles; and the integration of new Park 
and Ride services. By combining these 
data with those from the detailed house-
hold survey (see above), and by using 
the enhanced road transport models, 
the impact on the spatial distribution of 
emissions will be better understood. 

Biological carbon storage 

and sequestration 

Existing empirical data on biological ur-
ban carbon pools remains scarce, with 
inventories of trees restricted to pub-
lic lands (Zipperer et al, 1997; Whitford 
et al, 2001) and estimates of soil car-
bon extrapolated from a small number of 
samples (e.g., Pouyat et al, 2006). Whilst 
this approach has generated a wealth of 
useful information, it does not fully ac-
count for the possible variation associ-
ated with different types of green space 
that occur in urban areas. At the cur-
rent time, the paucity of such compre-
hensive information at a pertinent scale 
and resolution for urban landscape plan-
ning, policy-making and management 
is a major hurdle to our ability to under-
stand, value and protect these above and 
below ground carbon pools. In the 4M 
project, a detailed investigation of the 
carbon stores associated with vegeta-
tion and soils was undertaken in differ-
ent types of green space (herbaceous 

Figure 6: Distribution of annual CO2 emissions 

form Leicester road traffic as predicted by the 

Airviro programme suite 

(resolution 250mx250m squares)
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vegetation, shrubs, tall shrubs, trees, do-
mestic gardens and allotments) across 
the city. This involved surveying over 
2000 trees and taking soil cores from 
approximately 200 independent sites. 
Subsequently, these data have been 
used to generate and parameterise mod-
els that estimate urban carbon storage. 

The significance of urban biologi-
cal carbon stores is ultimately depend-
ent on the management they receive. 
For example, the generation of carbon 
emissions arising from day-to-day man-
agement activities (e.g., through the use 
of lawn mowers, chainsaws, vehicles, 
chipping machines, fertilizer applica-
tion) may even potentially negate any 
positive sequestration effects if they are 
not minimised. Information derived from 
Leicester City Council and the Living in 
Leicester household questionnaire will 
improve our understanding of such mat-
ters for both public and privately owned 

green spaces. 
In the long-term, the carbon seques-

tered into vegetation will eventually 
be returned to the atmosphere when it 
dies or is destroyed, and replacement 
is therefore necessary to counterbal-
ance the CO2 released by decompo-
sition (Nowak et al, 2002). Similarly, 
where possible, the decomposition of 
waste material should be limited via 
lasting carbon storage solutions (e.g. 
wood products) or the biomass used as 
an alternative renewable fuel source so 
that the release of CO2 is accompanied 
by substitution for fossil fuel energy 
sources (Nowak et al, 2002; MacFarlane, 
2009). In some instances, trees lost in 
urban areas will be replaced through 
natural regeneration, but the majority 
are likely to require active replanting in 
order to maintain current stores of car-
bon (Rowntree & Nowak, 1991). This is 
of particular importance on public land, 
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Figure 7: Soil sampling and subsequent laboratory analysis enables the carbon content of urban 

soils to be measured. There is a substantially higher concentration of black carbon, primarily 

from diesel-fuelled vehicles, close to main roads.
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where trees are frequently removed or 
subject to surgery in response to con-
cerns about subsidence or human safe-
ty (London Assembly Environment 
Committee, 2007; Britt & Johnson, 
2008). However, this issue cannot be 
addressed simply by top-down policies 
focused on land that is publicly con-
trolled, as much of the urban landscape 
is privately owned. Bottom-up policy 
schemes encouraging householders to 
participate in strategies to augment ur-
ban biological carbon pools must there-
fore also be prioritised. In the UK this is 
particularly pressing due to increased 
infill development and the ‘garden grab-
bing’ phenomenon, as well as a growing 
trend to pave over front gardens to cre-
ate off-road parking (RHS, 2007). 

In order to facilitate the development 
of targeted policies that will maximise 
biological carbon storage through in-
creased sequestration, above and below 
ground carbon pools are being mapped 

to assess how they vary in relation to 
land ownership (Figure 7). It is anticipat-
ed that policies to increase carbon stor-
age within gardens, and other privately 
owned lands, will be seen as more crea-
tive and positive by the general public 
than many other approaches to miti-
gating emissions, such as energy from 
waste schemes and road use taxation.

The impact on below-ground carbon 
stores of capping formerly biological ac-
tive soil with impervious surfaces is, as 
yet, unclear and has received little atten-
tion by researchers (Lorenz & Lal, 2009).  
Within urban areas, artificial surfaces 
(e.g., roads, pavements, hard standing, 
car parks, patios) make up a significant 
proportion of overall land cover.  Indeed, 
in Leicester approximately 27% of land 
is capped in such a manner. The next 
phase of work has begun to address this 
issue and further refine soil carbon stor-
age estimates.

Figure 8:  The distribution and proportion of (a) domestic gardens and (b) council managed land 

occurring across Leicester (resolution 250m x 250m squares)
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Outcome and Conclusions 
The 4M consortium have collected pri-
mary data and combined this with 
secondary data as a basis for under-
standing the carbon footprint of the UK 
city of Leicester. These data will assist 
the development of models describing 
domestic and non-domestic building en-
ergy demand, traffic emissions and bio-
logical carbon storage in vegetation and 
soils. Some initial observations can be 
made from the work undertaken so far.

Questionnaire surveys have provid-
ed in situ insight into household energy, 
travel and garden management behav-
iour through the involvement of individ-
uals within their own homes. This has 
proved invaluable for development of an 
integrated dataset of information about 
three sectors that are typically studied 
separately. The next phase of analysis 
will seek to identify patterns across the 
participating households for use in fol-
low-up interviews and inclusion in mod-
el development.

A community domestic energy model 
has indicated that refurbishment of the 
Leicester housing stock, could achieve 
a maximum reduction in household car-
bon emissions of about 41%. The mod-
el is being refined, and further data 
will be collected, so that the emissions 
cuts possible by individual households 
and the costs of achieving these can be 
calculated.

A non-domestic energy model capa-
ble of deployment at the city scale is be-
ing developed by integrating available 

diverse datasets. The model will be com-
bined with digital mapping resources to 
realise a powerful support tool that will 
enable planning mechanisms to play an 
effective role managing carbon emis-
sions from non-domestic buildings.

The calculation of carbon emissions 
associated with travel will extend cur-
rent knowledge by estimating the 
carbon emissions associated with con-
gestion. The enhanced models will allow 
the emissions reduction due to changes 
made by individual travellers to be es-
tablished as well as the knock-on effects 
on other road users. Questionnaires will 
provide a better understanding of the 
trip characteristics of gross emitters and 
inform policy aimed at modifying travel 
behaviour.

The carbon stored in urban soils and 
vegetation is much greater than previ-
ously assumed.  Indeed, on a per unit 
area basis, urban carbon pools are sub-
stantially larger than those associated 
with agricultural land. Future work will 
focus on determining how to enhance 
the capacity of urban areas to sequester 
carbon through further ‘greening’ of the 
environment and careful management 
of green spaces. 

The findings from Leicester, and the 
data collection and modelling tools 
developed, will, when the project is 
complete, open up the possibility of 
measuring, modelling, mapping and 
managing the carbon emissions of other 
cities in the UK, Europe and beyond.
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Endnotes

1. The benefits that humans receive from ecosys-

tems, such as the atmospheric, water & nutri-

ent cycles and recreational opportunities.

2. DECC publishes regional and local authority 

fuel consumption figures for: electricity, gas, 

road transport, remaining fuels (coal, manufac-

tured solid fuels, non-road transport petroleum 

and renewables) and total energy consumption 

(DECC, 2009a). Electricity and gas consump-

tion data (domestic and non-domestic) are also 

available at middle layer super output area 

level (MLSOA, minimum population 5,000, 

approximately 2,000 households) and lower 

layer super output area level (LLSOA, mini-

mum population 1,000, approximately 400 
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households) in England and Wales; as well 

as at intermediate geography zone level (IGZ, 

minimum population 4,000, approximately 

2,000 households) in Scotland (DECC, 2010b). 

The gas and electricity consumption figures 

are based on sales figures estimated from me-

tered consumption whereas road transport and 

other fuels are modelled by AEA Energy and 

Environment on behalf of DECC, using a num-

ber of data sources. Total fuel use is simply the 

aggregate of the others. At MLSOA and LLSOA 

there are some problems with misallocation 

(incorrect sector or incorrect geographical 

area) and issues of disclosure prevent proper 

allocation in commercially sensitive areas 

with significant consumers.

3. Electricity meters that record half-hourly 

energy use and relay the data to a central 

database. Feed-back to householders is pos-

sible, which can aid their understanding of the 

link between their activities and the resulting 

energy demand.

4. The Carbon trust has indicated that the carbon 

footprint of the UK’s non-domestic buildings 

can be reduced by over a third by 2020 given 

appropriate strategies, including all feasible 

energy efficiency measures, improved light-

ing, and heating and lighting controls (Carbon 

Trust, 2009).

5. The data points bear no direct relationship to 

the households surveyed but preserve a sense 

of the number and rough location of those 

interviewed.

6. All the interviews were undertaken between 

17/3/09 and 18/7/09 and each interview lasted 

about 45 minutes and had at least 247 ques-

tions supported by 51 show cards. There are 

1411 anonymous and 157 confidential variables 

in the complete data set.

7. The ‘Carbon Reduction in Buildings: a Socio-

technical, Longitudinal Study of Carbon Use 

in Buildings’ (CaRB) consortium of 5 universi-

ties sought to: improve the understanding of 

how people actually use energy in buildings; 

formalise this understanding in models that 

describe the current domestic and non-

domestic building stock and the patterns of 
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energy use; and produce tools to assist policy 

makers, consultants and others in their efforts 

to reduce national CO2 emissions (see Lomas 

2010 and at http://www.carb.org.uk/).

8. The 2.5D model was created using LIDAR tech-

nology, in which a plane overflies the city so 

that a laser can rapidly scan the surface below. 

By analying the reflected light the relative 

heights of objects, such as trees and buildings, 

can be estimated. Combining this data with 

Ordnance Survey MasterMap data, enables the 

heights and exact perimeter position of build-

ings to be deduced and a 2.5D building block 

model produced.

9. Schemes such as ride sharing, using buses, 

minibus services, walking, providing safe 

routes to schools, provision of shower facilities, 

recycling of bicycles in schools, and providing 

loans for purchasing bicycles.
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Rebuilding 
after a Natural 
Disaster: Using 
the Opportunity 
to be “better 
than ever”

Long Beach, Mississippi, USA

Dhiru A. Thadani

Hurricane Katrina focused the world’s at-
tention on the devastation of the city of 
New Orleans in August 2005. Less me-
dia attention was paid to the eleven gulf 
coast cities in Mississippi, where over 
200,000 residents were left homeless. 
Governor Haley Barbour organized the 
Governor’s Commission on Recovery, 
Rebuilding and Renewal, which engaged 

in an unprecedented partnership with the 
Congress for the New Urbanism (CNU).

In a matter of six weeks the CNU mar-
shaled one hundred of its experienced 
designers, planners, and other mem-
ber professionals from across the na-
tion, to join forces with a like number of 
Mississippi based architects and plan-
ners.  These volunteers conducted the 

Dhiru A. Thadani
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Top:

Photograph of the City of Long Beach taken 

shortly after Hurricane Katrina struck the 

coast. The main street, Jeff Davis is marked 

with a yellow dash line. The east-west 

railroad tracks that run parallel to the 

coastline served as a levee, a barrier for the 

flood waters.

Bottom:

The Mississippi Rebuilding Forum was held 

on October 11 - 18, 2005 at the Isle of Capri 

Casino/Hotel Ballroom in Biloxi. Within 

the ballroom designated work areas were 

assigned to each of the eleven coastal towns. 

Approximately 200 volunteers participated 

in the forum.



six-day Mississippi Rebuilding Forum, a 
participatory public workshop held in a 
partially habitable casino hotel in Biloxi. 
This round-the-clock collaborative meet-
ing pooled designers with local officials, 
citizens, and stakeholders who together 
discussed ideas and brainstormed solu-
tions for rebuilding the eleven devastat-
ed coastal cities. The goal was to rebuild 
in a better way with a consensus vision 
and practical plans based on the spirit 
of place, while incorporating the natural 
conditions of local climate, topography, 
soil, and cultural context. 

At the end of the forum, each coastal 
community was provided with a rebuild-
ing master plan that was based on the 
principles embodied in the Charter of 
the Congress for the New Urbanism. The 
ease with which the design team arrived 
at eleven consensus-based plans can be 
attributed to close adherence to the prin-
ciples of the CNU Charter, which are or-
ganized into three scales: 1) the region: 
metropolis, city, and town; 2) the neigh-
borhood, district, and corridor; and 3) the 
block, street, and building.

The plans organized metropolitan re-
gions composed of well-structured cities, 
towns, and neighborhoods with identi-
fiable centers and edges. New develop-
ment was to be compact and designated 
in urban areas, whereas farmland and en-
vironmentally sensitive areas were to be 
preserved in rural areas. This was a di-
rect response to the failures of pre-Katri-
na planning paradigms that had resulted 
in a weakening sense of community and 
public life, a non-existent public realm, 
and a lack of identifiable places.

The Commission understood the ben-
efits proposed, which emphasized civic 
life, public space, and schools locat-
ed within walking distance of students.  
They were anxious for local jurisdic-
tions to adopt these principles, seize 
the opportunity presented by Hurricane 
Katrina, and make the coast “better than 
ever.” Furthermore there was overwhelm-
ing sentiment to rebuild sustainable and 
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Washington DC based architect Katie Poindexter 

reviewing satellite imagery of Long Beach at the 

Mississippi Rebuilding Forum.

Long Beach Alderman and architect Mark Lishen 

and local architect Lisa Herron collaborate on the 

master plan drawing.

Team Leader, Dhiru Thadani discusses the plan 

with Long Beach officials and stakeholders.

Dhiru A. Thadani
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Damage Assessment Diagram 

which graphically illustrates the 

preliminary assessment of damage 

caused by Hurricane Katrina.

The information shown is a 

combination of the City of Long 

Beach’s Parcel Damage Assessment 

Map, post-Katrina aerial 

photographs, and citizen reports.

Building footprints shown as  

an outline were destroyed

Building footprints shown in light  

gray sustained major damage

Building footprints shown in dark  

gray sustained minor damage

Building footprints shown in black 

sustained little or no damage

Banner sign that was hung soon 

after the hurricane.



visually pleasing communities, while ex-
cluding patterns of sprawling develop-
ment that plagued the coastal towns. 

The forum established precedence for 
a participatory planning process that fo-
cused on socio-economic issues as well 
as preservation of environmentally sen-
sitive lands. Additionally, plans sug-
gested mitigating sprawl by increasing 
density in urban areas, overturning ob-
stacles to infill development, and provid-
ing incentives for mixed-use projects. 

Furthermore, compact and well-con-
nected developments will be more eco-
nomically efficient to build than typical 
suburban development.

Given the urgency to produce rebuild-
ing plans in a short time frame, un-
der less than ideal conditions, and with 
limited factual data, the Mississippi 
Rebuilding Forum was remarkably suc-
cessful. Most of the rebuilding plans 
received additional funding from the 
Mississippi Development Authority, to 
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Southern Mississippi University

The figure ground drawing above and 

illustrative master plan on the following page 

shows the reconfiguration of the university 

located in the south east corner of the city. 

The plan proposes remodeling, renovation and 

expansion of the university, along with the 

rebuilding of a church that was destroyed by 

the hurricane.

The historic Bear Run Creek which had been 

buried in a culvert is proposed to be daylighted 

and rebuilt not only for aesthetic reasons but 

to function more effectively within the storm 

water management system. A walkway along 

the creek connects the university to the marina.

Figure Ground (Pre-Katrina and Proposed)

Cities are not measured by how many great 

buildings exist within their boundaries, but how 

these buildings coexist to form memorable spaces. 

The critical role of buildings within a city is to 

define the public realm, the space that a resident 

or visitor will experience. The opportunity to 

rebuild neighborhoods is also a chance to improve 

existing patterns. It is within this spirit that the 

master plan proposals have been made.

Buildings along the main street, Jeff Davis are 

closely grouped together to help define the 

thoroughfare corridor. Spacing between buildings 

is tighter to create a seamless pedestrian 

experience.

Buildings along Beach Boulevard (Highway 90) 

facing the Gulf are also grouped to form a shallow 

curve that relates to Oak Park and the marina. 

Similarly buildings around the civic squares also 

work together to define outdoor public rooms. 

The walls of these public rooms are the facades of 

buildings that enfront the space, and help create a 

well defined public realm.
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The existing alignment of Highway 90, which currently 

passes along the southern edge of City of Long Beach.

The properties affected by the creation of Oak Park and new thoroughfare alignment 

that includes the Federal Emergency Management Agency (FEMA) flood zone areas.

The new thoroughfare alignment is overlaid on the FEMA high-risk flood zones that identify coastal 

areas with an annual 1% or greater chance of flooding and an additional hazard associated with storm 

wave action.

The proposed plan illustrating Oak Park and the daylighted Bear Run Creek (to the East). 

The transformed thoroughfare Highway 90 is renamed Beach Boulevard and permits frequent 

access to the park and coastline.
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Long Beach, Mississippi

Master Plan 2006
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Block Structure (Pre-Katrina and Proposed)

The two plan diagram above represents the 

existing network of streets that create elongated 

blocks running parallel to the coast. A typical 

block is currently between 800 and 900 feet 

long. This dimension discourages walking and 

limits access to the waterfront. The proposed 

master plan strives to provide a maximum block 

dimension of 250 feet deep by 600 feet long. 

Precedent studies suggest that this smaller 

block dimension is conducive to the creation of a 

pedestrian-friendly community.

To create connectivity and encourage a 

pedestrian friendly environment, the following 

changes are recommended:

1.  Transformation of the existing thoroughfare 

section of Highway 90 to create a scenic Beach 

Boulevard thoroughfare.

2.  Extend the main street, Jeff Davis to the north 

past the railroad tracks to terminate at a 

proposed civic square.

3.  Remove the railroad tracks and transform 

the two streets on either side of the railroad 

right-of-way into a parkway with a landscaped 

median, connecting Long Beach to other 

coastal towns.

4.  Insert several north-south residential streets 

to subdivide the elongated blocks and increase 

connectivity to the gulf coastline.

5.  Incorporate a system of alleys to provide a 

right-of-way for utilities as well as access for 

service vehicles and garages.

6.  Incorporate several on-grade street crossings 

across the existing railroad tracks to increase 

connectivity from the north side of the tracks 

to the Gulf coastline.

Dhiru A. Thadani

continue to refine the plans that were 
started at the forum. New urbanist 
firms have continued to work in the re-
gion, successfully replacing antiquated 
Euclidean codes with form-based codes.

Long Beach
At the Mississippi Rebuilding Forum the 
author led a team that worked on the 
City of Long Beach, a quaint community 
consisting of 17,300 residents.  The city 
form is bifurcated by railroad tracks that 

sit on an elevated levee that runs east-
west and parallel to the coast line. The 
area south of the tracks and closest to the 
water’s edge was devastated by flood-
ing and wave action that reached levels 
22 feet (6.7 meters) above sea level.  The 
area to the north of the tracks was main-
ly damaged by high-speed winds, which 
reached a maximum of 175 mph (280 
km/h).

Similar to other coastal cities in 
Mississippi, pre-Katrina Long Beach was 
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Long Beach Marina

The Long Beach Marina is proposed 

to be repaired and expanded to the 

west. The marina will serve as a focal 

point for the town’s new open space, 

Oak Park.

The marina is one of the few marinas 

along the Gulf Coast that provides 

visitor boat slips, and will help 

anchor the town’s tourism industry. 

Developing this unique asset has the 

potential to set Long Beach apart as 

a jewel along the coast. Residential 

condominium development above 

retail along Beach Boulevard creates a 

backdrop for the Marina.

Aerial photograph on right was taken 

a few weeks after Hurricane Katrina 

made landfall.
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Long Beach, Mississippi

Aerial View of Marina 

and Oak Park
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Opposite top:

Aerial view looking south down 

Jeff Davis, from the existing 

railroad tracks. The retail street 

will be terminated by a new 

lighthouse that will mark the Long 

Beach Marina.

Opposite bottom:

Plan view of Jeff Davis, the main 

street of Long Beach.

Top:

Street level view looking 

south down Jeff Davis 

showing the preservation of 

an existing building (barber 

shop at far right) with new 

infill development.
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RAILROAD STREET

Railroad Street runs as a pair of streets on 

either side of the railroad track right-of-

way. The master plan proposes reusing 

the existing freight railroad tracks for 

commuter rail or transforming the right-of-

way to a dedicated rapid bus thoroughfare 

which would connect Long Beach to the 

other coastal communities.

Above:

The rendering illustrates main street 

(Jeff Davis) as it crosses the tracks and 

continues northward to the new civic 

square.

Left:

Existing condition of Jeff Davis and 

Railroad Street showing haphazard 

building placement and under utilized land 

parcels. These sites adjacent to the rail 

corridor are prime sites for transit oriented 

development.
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Figure ground showing existing building footprints pre-Hurricane 

Katrina, alongside the railroad tracks.

Proposed master plan with the railroad remaining and the North and South 

Railroad Street transformed to a tree lined parkway.

Proposed master plan showing commuter parking buffered by tree-lined 

thoroughfares to the north and south. Due to a lack commuter rail service 

in the US, an option that removes the railroad tracks and transforms the 

easement to a dedicated rapid bus corridor is proposed. Given the scale of 

Long Beach, residents living on the edges would most likely drive from their 

home to the transit corridor requiring commuter parking as shown in the plan 

diagram above.
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a sprawling low-density accumulation of 
buildings that lacked a center or identifi-
able core.  Auto-dependent and hostile to 
pedestrian activity the city was far from 
autonomous, with most residents work-
ing and shopping in adjacent communi-
ties.  Although the city had a reputation 
for its stellar school system, the reality 
was an inadequate tax base, failing infra-
structure, a backlog of maintenance, and 
diminishing population. Ineffective city 
management had failed to leverage the 
city’s two unique assets, the marina and 
the college. 

Post-Katrina Long Beach has the possi-
bility of capitalizing on these city assets 
and becoming a model for sustainable 
development. The strategies for redevel-
opment were based on time-tested urban 
design principles overlaid onto the exist-
ing city framework. They included:

1.  Move development away from the 
coastline, north of the newly prescribed 
FEMA high-risk flood velocity zone. 

2.  Convert the existing coastal highway 
to a tree-lined beach boulevard. This 
slower thoroughfare would be pedestri-
an-friendly and provide walkable links 
to the park and coastline. 

3.  Create a public park between the newly 
prescribed building edge and the wa-
ter’s edge. The park could appropriate-
ly be named Oak Park for the surviving 
resilient species of coastal oak trees 
that lived through the hurricane. 

4.  Concentrate compact mixed-use devel-
opment adjacent to Oak Park. 

5.  Reconfigure the existing main street in 
the city with higher density buildings 
and a streetscape conducive to pedes-
trian activity. 

6.  Designate a hierarchy of thoroughfares 
throughout the city. 

7.  Discourage development on the periph-
ery as well as thoroughfare corridors, to 
encourage densification and building 
activity in the core of the community. 

8.  Encourage rebuilding and expansion of 
the harbor and the college to serve as 

economic engines to power the city’s 
future. 

9.  Sub-divide existing blocks with new 
streets to create a porous network and 
increase connectivity to the beach 
frontage. Engineer existing and new 
north-south streets to drain storm 
water.

Conclusion
Natural disasters and man-made ca-
tastrophes are extremely unfortunate 
events.  It is hard to imagine the disrup-
tion, turmoil, and angst caused within a 
household.  The general reaction imme-
diately following the calamity is for the 
victims to yearn for a return to normal-
cy, which usually translates to rebuilding 
exactly what was there before. 

Insurance companies require strict ad-
herence to cataloguing what was lost 
and applying archaic devaluation for-
mulas that result in replacement val-
ues that usually steer victims to rebuild 
and replace exactly what they once had.  
Unfortunately, the replacement of goods 
and structures are usually of lower qual-
ity, given the formulaic economics of re-
placement value.

It is important for designers to empa-
thize with the victims, yet carefully sug-
gest alternatives to the rebuilding efforts.  
Across the country, the practices of the 
last fifty years were far from sustainable, 
as most of America was built to be pre-
dominantly auto-dependant and waste-
ful in their energy consumption.  With 
the burgeoning crisis of the peak-oil era, 
no country, no matter how wealthy, can 
afford to waste energy in the same way 
again.

 It is essential that all new construc-
tion and rebuilding efforts after a disas-
ter must consider the life-cycle cost and 
carbon footprint of the new structure and 
mandatory appliances, as well as the 
transportation cost getting to and from 
the buildings.  Studies clearly indicate 
that energy consumed traveling between 
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Katrina Cottage

A highly successful by-product of the 

Mississippi Rebuilding Forum was the 

development of the Katrina Cottage. The 330 

square foot (33 square meters) affordable 

cottage can factory built and trucked to the 

site as an alternative to the metal Federal 

Emergency Management Agency (FEMA) 

trailers. The cost for the cottage is equivalent 

to the visually challenged mobile trailer unit 

that have commonly been deployed in similar 

relief efforts.

Designed for disaster relief conditions the 

cottage can be located on the property to serve 

as temporary housing, while the residents 

rebuild their damaged home. The cottage may 

stay on permanently on the property as an 

auxiliary unit.

In the past five years many versions and 

size variations of the cottage have emerged. 

The Katrina Cottage has engendered support 

outside of the Gulf Coast as an economically 

efficient housing alternatives for communities 

located in costly housing markets.

Dhiru A. Thadani
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Aerial view looking west along 

the new Beach Boulevard 

(formerly Highway 90), showing 

the northern edge of Oak Park 

lined with condominiums and 

retail frontage.
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buildings is equal if not more significant 
than energy consumed by the building 
itself.  This fact must be addressed in all 
rebuilding efforts.

New human habitats must be compact 
and well connected, with the public 

realm complete to accommodate pri-
vate and public vehicles as well as all 
facets of pedestrian life: the healthy, in-
firmed, young, and old.

Postscript
Five years after Hurricane Katrina, the 
coastal communities are rebuilding slow-
er than anyone would have anticipat-
ed, and the road to recovery is long and 
fraught with tragedy.  The recent oil spill 
in the Gulf Coast is yet another major set-
back for the coastal States in the US.

 The good intentions of the Governor’s 
Commission and the New Urbanist vol-
unteers have had limited success in im-
plementation.  Change is slow and even 
slower in States such as Mississippi 
where local politicians and planning 
boards have had very little or no experi-
ence with long-term planning.

 The divide between building it better 
and business as usual is seen quite dif-
ferently by the designers and the local 
community.  One sees reducing car trips 
and walking as a priority while the other 
desires more convenient parking spaces 
and cheaper gas prices.

 The rate of obesity in Mississippi is 
among the highest in comparison to oth-
er States and the national trend toward 
a healthier lifestyle and a reduction in 
auto-dependency has yet to be embraced 
by the citizenry.

 No plan, no matter how brilliant, can 
be realized without top-down political 
support and bottom-up citizenry enthu-
siastic persistence. Similar to the say-
ing that citizens get the government they 
deserve, it may also be true that in the 
end citizens only demand the reality that 
they can imagine. 

_

Dhiru A. Thadani

The Congress for the New Urbanism (CNU) is 
an advocacy organization promoting walk-
able, mixed-use neighborhood development, 
sustainable communities and healthier living 
conditions.

Since 1983 CNU members have used the prin-
ciples in CNU’s Charter to promote the hall-
marks of New Urbanism, including:

Livable streets arranged in compact, walkable 
blocks.
1.  A range of housing choices to serve people of 

diverse ages and income levels.
2.  Schools, stores and other nearby destina-

tions reachable by walking, bicycling or 
transit service.

3.  An affirming, human-scaled public realm 
where appropriately designed buildings de-
fine and enliven streets and other public 
spaces.
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The Loss of 
Green Spaces 
in and around 
City Areas: 
Learning 
from Syria

The Use of Medium Resolution 

Satellite Images in Examining 

the Impact of City Expansion 

on Urban and Peri-urban Green 

Areas in Syria

Peter Ross

Peter Ross
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The paper relies heavily on work under-

taken by Eng. Huda Basal and colleagues 

at the Ministry of Local Administration, 

Syrian Arab Republic

—

Introduction
Urban greening becomes ever more im-
portant at both a macro and a micro 
level, as issues of climate change and 
urban livability become pressing in the 
world’s cities.  In Syria there is an in-
creasing concentration on the issue. 

It is thus very useful when a donor 
agency is prepared to fund in-depth 
work on crucial practical urban issues 
in specific locations, and to encour-
age a rigorous approach to the issues. 
One such project has been the EU/
Syrian Government funded Municipal 
Administration Modernisation 
Programme (MAM), one of the largest 

such programmes in Syria (www.mam-
sy.org). The Programme aimed to im-
prove the quality and effectiveness of 
local government, especially in manag-
ing urban growth. Over more than four 
years the Programme has delivered a 
series of interlocking action plans cov-
ering legislative, financial and adminis-
tration reform.  Important work strands 
of MAM have covered urban planning 
and related topics: GIS, PPP, property 
management, Agenda 21, solid waste 
disposal, old cities and heritage sites of 
world importance, traffic and transporta-
tion, regional planning and institutional 
structure and processes redesign. One 
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major achievement was the establish-
ing of the Damascus Regional Centre for 
Sustainable Local Development (RCSLD)

Many of the strands of MAM are rel-
evant to the overall question of envi-
ronmental sustainability in Syria. This 
paper concentrates on one particu-
lar aspect, in which input from Syrian 
partners, notably the Ministry of Local 
Administration, has been critical in de-
veloping new ways of analysis, and in 
pushing forward realistic policies for the 
retention and expansion of green spaces 
in and around city areas.

Urban Development in Syria
As in many countries Syria has experi-
enced significant urban development 
over recent decades with annual growth 
rates in some years as high as 5%. Over 
50% of the total population now lives in 
urban areas, and this proportion is ex-
pected to rise to 75% by 2050 (see end 
note 3). As would be expected there are 
familiar factors underlying this process 
of rapid urban development:
 • Rural-urban migration, as people seek 
better lives for themselves and their 
children. In Syria this trend is exacer-
bated by increasing dryness in some 
rural areas.

 • The flight to the suburbs, as fami-
lies with increased wealth seek more 
space and a higher perception of 
security.

 • Rising land, and consequently house, 
prices in central city areas.

 • Increasing vehicle ownership leading 
to more pressure to extend the road 
system, and parking pressures on the 
public domain, leading to higher space 
demands and conflicts with exist-
ing uses, for example street markets. 
Increased pollution from urban traffic 
is also a problem.

 • Commercial development: increased 
wealth brings an increased need for 
shops and related facilities. An in-
crease in square metres for each per-
son is coupled with an increase in size 

of the grain pattern of the urban fab-
ric – not only are more shops being 
sought, but also larger ones – often in 
the form of shopping malls. The exist-
ing urban fabric – for a variety of rea-
sons – presents few opportunities for 
renewal to include such facilities. 

 • Similar problems are faced in the pro-
vision of facilities for financial and 
technical services, coupled in this 
case with the dominance of the need 
for high quality electronic service 
networks.

 • Especially in the most valued histor-
ical parts of cities, and in rural and 
peri-urban areas, tourism is growing, 
seeking its own share of the public 
space and systems. 

 • Quality of life improvements: exist-
ing city residents have normal ex-
pectations of improvements in social, 
health, educational and other services. 
Incomers also – perhaps with great-
er need and intensity – have these 
expectations. 

 • Of historical, current and future impor-
tance is Syria’s role as an entrepôt; its 
position in trans-continental trade and 
traffic. This leads to a strong need for 
port facilities, and for high standard 
roads and railways. It places demands 
on local urban systems, but provides 
only limited advantage to the cities 
in which the extensive facilities are 
located.

However there are other, particular, 
forces at work in Syria which are direct-
ly relevant to the rate of urban develop-
ment, including, above all, the generous 
Syrian hospitality to a large number 
of regional refugees: at an earlier date 
from Palestine and Lebanon, and more 
recently from Iraq. Syria has reportedly 
received between 1.5 and 2 million Iraqi 
refugees in recent years.   

Above all perhaps, is the speed at 
which these forces are changing the 
shape and nature of Syrian cities. 

Pressure for urban development has 

Peter Ross
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increasingly been resolved by city ex-
pansion, external and internal, formal 
and informal, at the expense of green 
areas. 

The Impact of Informal 
Settlement Areas
In this context it is worth considering 
informal housing development in a little 
detail. In Syria we are not typically talk-
ing about the usually envisaged form of 
informal housing. Yes, there are deprived 
communities, some seriously so, and 
some such communities are informal, 
but in Syria as a rule informal does not 
equate to the normal image of insani-
tary totally unserviced slums, common-
ly experienced in South America, Africa 
and South East Asia. Indeed there are 
many informal settlements occupied by 
middle-class groups living in expansive, 
and expensive, villas. 

The MAM Programme was fortunate 

to be able to look at four Syrian informal 
settlements in detail, and a rich varie-
ty of urban form and social composition 
was found. The general conclusions of 
this work can be explored in detail else-
where (www.mam-sy.org/index.php?p_
id=29). However, there are two aspects 
of this situation that are particularly rel-
evant to the current discussion.

Firstly, almost all informal settlements 
lack adequate public open space; thus 
increasingly large areas of Syrian cities 
are without such provision.

However, one has to move outside the 
settlements themselves to observe the 
biggest non-personal impact of infor-
mal settlements in Syria, which can be 
ascribed entirely to their informal na-
ture: the significant loss of the benefits 
of urban structure planning. If it is now 
accepted that informal development ac-
counts for 50% of urban growth on the 
outskirts of conurbations in Syria, then 

Peter Ross

An informal settlement in Damascus 

(Photo: MAM Programme)
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it is clear that there has been a notice-
able lessening of control over the shape 
and organisation of cities. The impli-
cations of this point are significant in 
terms of the use of so far undeveloped 
land. If there is little control over city 
expansion, there is equally little control 
over the nature of the land that is lost to 
development.

This, of course, has implications for 
the future of urban Syria, and for urban 
planning processes. As elsewhere devel-
opment pressures reveal the strengths 
and weaknesses of urban planning sys-
tems. If half the urban population only 
has access to land and housing through 
informal processes, or chooses to, and 
is able to, ignore for whatever reason 
the formal system, then there are ques-
tions that need to be asked concerning 
the overall system in place to respond to 
such basic needs.

Urban Planning in Syria
Syria has a well developed urban plan-
ning system, which drew on the best 
that planners in Europe and elsewhere 
provided as examples, and which was 
set in place in a comprehensive manner. 
However the growth of informal settle-
ments, and other evidence, provides a 
clear demonstration that the current for-
mal system cannot keep up with recent 
pressures. As a Government spokesper-
son has said:

“It is known that people’s needs grow 
faster than the government’s plans, and 
sometimes unforeseen issues may arise 
and cannot wait for the plan’s imple-
mentation” (Syrian Times, 9th August 
2005).

From the legal point of view, includ-
ing general urban planning legislation, 
whilst the concept of preserving urban 
green area is evident in different ele-
ments of laws and decrees, until recently 
there has been no specific legal frame-
work to address the issue. The only 
available Act specifically concerning ur-
ban green areas has been Law no.49 of 

2004 concerning the “Cleanliness and 
Tidiness of Administrative Units”. In 
Article no. 35, this law bans the remov-
al of trees within cities, in both public 
and private areas. However by definition 
this legislation has not served to con-
trol loss due to city expansion, formal or 
informal.

More recently, however, various in-
structions from the Minister of Local 
Administration, supported by a Prime 
Ministerial Decision (Decision no. 
7334/15 of 2009) has assessed the 
problem from a broader perspective. 
Through this Decision local authorities 
are now obliged to seek approval for ex-
pansion on green or agricultural lands 
from the Ministry of Agriculture. In con-
junction with this Decision the Ministry 
of Agriculture is currently developing a 
database of agricultural land quality.

The latest, and probably the most rel-
evant initiative has been the introduc-
tion of the first Syrian Regional Planning 
Legislation – Law no. 26 of 2010 – 
brought about with the substantial as-
sistance of the MAM Programme. In the 
press conference following the enact-
ment of the legislation the Minister of 
Local Administration made it clear that 
one of the main aims of the legislation 
was to protect green areas through the 
better regulation of urban growth, espe-
cially informal areas. He went on to say 
that the Law will also seek to preserve 
the country’s natural heritage.

To devise and refine the response to 
issues of city expansion a good under-
standing of the impacts is necessary. 
One reason that the current system 
cannot move quickly is that the exist-
ing information collection and analysis 
process is a lengthy one, often tak-
ing over three years for a straightfor-
ward local plan. Analysis must be much 
speedier if it is to be useful, even at 
the expense of complete accuracy. It is 
also useful to connect information col-
lection and analysis directly to strate-
gic decision making, with full public 

Peter Ross
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engagement, rather than entering direct-
ly into detailed plan making, as tends to 
happen currently in Syria.

Here the work of Engineer Huda Basal 
and colleagues from the Ministry of 
Local Administration is particularly 
important.

The Technique Used for this Analysis
Modern high resolution satellite imag-
es are well known as important tools for 
urban planning policy making, but in 
developing countries such images are 
frequently not sufficiently available, or 
are at too high a price, to be truly useful.  
Medium resolution images are however 
often more available, and are often free. 
Older images of the same area are equal-
ly often available, allowing period analy-
sis to be undertaken.

Using images of this sort taken by 
the Landsat satellite it was possible 
to examine the interiors and edges of 
six Syrian cities for  two dates, and to 
quantify the changes. It is not suggest-
ed that the results have 100% accura-
cy. However, there is enough confidence 
in the results to be able to draw policy 
conclusions. 

The six cities chosen varied in size 
and locational aspects. Damascus and 
Aleppo are the two largest and most 
important cities in Syria, Damascus 
in the south, and Aleppo in the north. 
Government functions are concentrat-
ed in Damascus, but Aleppo has a long 
tradition of commercial enterprise. The 
official population of each is about 2.5 
million, if the whole urban area is tak-
en into account, but realistic estimates 
would place the figures approximately a 
million higher in each case. Tartous and 
Latakia are both port cities, lying on the 
Mediterranean, and in the fertile coast-
al plain. Their official population levels 
are respectively 150,000 and 400,000, 
but again these figures are likely to be 
underestimates. Homs lies in the centre 
of the country, north of Damascus, in the 
corridor between Damascus and Aleppo, 
with an official population of almost 
three quarters of a million.  Der Ezzor 
lies in the far north-east of the coun-
try, close to the borders of both Turkey 
and Iraq; its official population figure 
is approximately 215,000. The popula-
tion of Syria as a whole is a little over 20 
million.

The basic information used in the analysis was as follows:

City name Satellite Sensor Bands (FCC) Date of acquisi-
tion

Damascus Landsat
L4TM
L5TM

NIR,R,G (4,3,2)
20-5-1988
1-5-2007

Aleppo Landsat
L4TM
L5TM

NIR,R,G (4,3,2)
20-5-1988
1-5-2007

Homs Landsat
L4TM
L5TM

NIR,R,G (4,3,2)
20-5-1988
1-5-2007

Tartous Landsat
L4TM
L5TM

NIR,R,G (4,3,2)
20-5-1988
1-5-2007

Deir ez zor Landsat
L5TM
L5TM

NIR,R,G (4,3,2)
16-4-1986
28-5-2007

Latakia Landsat
L4TM
L5TM

NIR,R,G (4,3,2)
20-5-1988
1-5-2007

Peter Ross
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For each city two images, each of 30m 
resolution, dated 1988 (1986 in one 
case) and 2007, were used, and through 
software (Erdas Image 8.4) were classi-
fied into land uses as follows:

A. Green areas
B. Dense green areas
C. Built up areas
D. Bare soil areas
E. Water areas
 
Green and dense green areas were 

separately calculated and are differen-
tiated by the level of cover. Dense green 
areas have full green cover and often in-
clude many mature trees. Green areas 
are less entirely covered, and tend to 
have fewer mature trees, but nonethe-
less are sufficiently covered to count as 
green areas. Bare soil areas and built up 
areas, as defined in this analysis, have 
very little or no greenery.

For each of these areas square metres 
were calculated using the 30m pixels for 
each date, and a comparison made. The 
comparison was relatively easy because 
the administrative boundaries for the 
cities had not changed between the two 
dates; even if this had been the case a 
simple calculation would have resolved 
the difficulty. 

The images chosen were taken dur-
ing the same season, in most cases in 
the same month, to ensure that seasonal 
variations in green cover did not com-
plicate analysis. Other factors causing 
difficulties in the image interpreta-
tion are the seasonal changes in sun-
angles and differences in atmospheric 
characteristics.

The Results of the Analysis
The results are stark, and can be seen in 
the comparison images given below.

Damascus 1988 Damascus 2007

Aleppo 1988 Aleppo 2007

Peter Ross
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Der Ezzor 1986 Der Ezzor 2007

Homs 1988 Homs 2007

Latakia 1988 Latakia 2007

Tartous 1988 Tartous 2007

Peter Ross
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The statistical analysis that followed 
the graphic manipulation reveals the fol-
lowing information:

City Area km2 Number of pixels Land use
Damascus 1988 37.5408 41712 built up area

25.4637 28293 green area
55.0467 61183 bare soil area

Damascus 2007 53.6445 59605 built up area
15.8652 17628 green area
48.5595 53955 bare soil area

Aleppo 1988 69.1722 76858 built up area
11.3535 12615 dense green
40.9977 45553 green area
196.1199 217911 bare soil area

Aleppo 2007 107.2809 119201 built up area
4.0005 4450 dense green
42.1884 46876 green area
164.169 182410 bare soil area

Homs 1988 27.945 31050 built up area
29.2419 32491 green area
12.6414 14046 bare soil area

Homs 2007 35.4726 39414 built up area
26.4708 29412 green area
7.8849 8761 bare soil area

Latakia 1988 19.6614 21846 built up area
27.3366 30374 green area
3.3372 3708 bare soil area

Latakia 2007 26.5725 29525 built up area
20.8206 23134 green area
2.9421 3269 bare soil area

Tartous 1988 8.7795 9755 built up area
24.0048 26672 green area

Not measurable bare soil area
Tartous 2007 15.2703 16967 built up area

16.4115 18235 green area
1.1025 1225 bare soil area

Deir Ezzor 1986 9.4518 10502 built up area
28.8846 32094  green area
44.7489 49721 bare soil area
4.1508 4612 water bodies

Deir Ezzor 2007 13.2462 14718 built up area
15.0975 16775 green area
56.7351 63039 bare soil area
2.1573 2397 water bodies

The location of the six cities

Peter Ross
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It is clear that throughout Syria there 
has been a significant drop in the 
amount of land in green areas between 
1988 and 2007. City by city the loss is as 
follows:

Taken together, the analysis shows 
that there has been a net loss of approx-
imately 25% of the green areas in and 
around six of the most important cities 
in Syria. This has substantially been due 
to urban expansion.

This in itself is a valuable, if dispirit-
ing, conclusion. If individual areas are 
looked at in detail, whilst the pixels be-
come obvious, the picture becomes even 
more revealing, with three main points 
to be made:
 • The loss of green areas to urban de-
velopment has been piecemeal and 
scattered.

 • The loss has been within cities, as well 
as on the outskirts.

 • Small extensions of urban areas can 
lead to major intrusions.

In Damascus there is a serious frag-
mentation of the green around the city, 
leading to increased dangers of crop 
theft, pollution, and vandalism. In such 
circumstances the risks of further loss 
in an uncontrolled way become very 
great. This is particularly distressing as 
Damascus has been traditionally seen 
as a city set within an oasis. As recent-
ly as the middle of the last century this 
remained true, with a clear demarcation 
line between the city and the oasis.

City

Loss of green and 
dense green areas 
to urban develop-
ment between 1988 
(1986 in one case) 
and 2007

Damascus 38%

Aleppo 12%

Homs 10%

Latakia 24%

Tartous 32%

Der Ezzor 48%

Damascus 1988:detail 1

Damascus 2007: detail 1 

1. The loss of green area to urban 
development has been piecemeal 
and scattered
All the cities show this tendency, but 
it can perhaps be seen most clearly in 
Damascus.

Peter Ross
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Edge of Damascus 1925 

(Photo: Institut Français du Proche-Orient)

Peri-urban land under threat (Photo: MAM Programme)
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2. The loss has been within cities, 
as well as on the outskirts
Again the clearest examples come from 
Damascus.

Damascus 1988: detail 2 Damascus 2007: detail 2

Peter Ross
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Homs 1988: detail

Homs 1988: detail

A well maintained urban green area in Damascus 

(Photo: MAM Programme)

It is not surprising that as the city 
facing perhaps the greatest pressures, 
Damascus again serves as an illustra-
tion of the consequences of relative-
ly uncontrolled urban development. 
This is unfortunate as the Damascus 
Governorate  and several foreign donors 
and local NGOs have been active in im-
proving the remaining green areas in 
the city.

3. Small extensions of urban areas can 
lead to major intrusions
The dangers of ribbon development, or 
poorly planned and executed ‘growth 
corridors’, are well known. An example 
from Homs shows the potential danger 
clearly.

Thus not only can such images reveal 
a broad picture, but they can point to 
particular issues of urban development 
that require specific responses.
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Beyond this Analysis
Further issues of policy importance 
can also be detected. For example in 
Der Ezzor there has been an increase in 
bare land of some 25% between 1986 
and 2007. This is to be expected in the 
light of the continuing diminishing 

availability of water in the eastern part 
of the country, but the image provides 
not only graphic impact, but also local 
specificity. Drought is itself a topic for 
serious consideration, but will not be de-
veloped further here. 

Der Ezzor: 1986 detail

Der Ezzor: 2007 detail

Peter Ross
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Bare earth in Der Ezzor (Photo: MAM Programme)

Conclusions
As indicated the matters discussed in 
the paper, and other related matters, are 
of considerable importance to Syrian ur-
ban policy making. Two recent seminars 
organised by the MAM programme and 
the RCSLD were particularly important 
in moving the debate forward. The first, 
held in July 2009, was jointly organised 
with ISOCARP and allowed for a full pro-
fessional exchange of views on energy-
lean urban planning and urban design 
and management for environmentally 
sound cities, from a Syrian and interna-
tional perspective. The second, held in 
April 2010, directly covered urban green 
issues, and was hosted jointly with the 
British Syrian Society. This seminar took 
as its main themes the introduction of 
green wedges from the rural edges into 
the hearts of Syrian cities, with prop-
er and well identified city entrances, 
the provision of inter-connected, urban 

green networks in Syrian cities, and the 
legal protection of the Syrian natural en-
vironment and its biodiversity. The ex-
tensive historical photograph library of 
the Institut Français du Proche-Orient 
was of considerable importance in pre-
senting information at this seminar. 

These seminars covered not only the 
topics presented here, but also made im-
portant contributions to other related 
matters, including an understanding of 
the value of traditional architecture and 
urban design. Full details of these semi-
nars can be found at www.mam-sy.org/
isocarp-regionalcentre and www.british-
syriansociety.org/green

_
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Endnotes

1. The author of this article has been the EU Urban 

Development Team Leader of the MAM Pro-

gramme mentioned, working as an Associate of 

WYG International. 

2. The article draws on experienced gained in this 

role and on other work undertaken as part of the 

MAM Programme. The information, comment and 

opinion given in this paper however are personal 

to the author and cannot in any way be taken as 

reflecting the position of the EU, WYG Internation-

al, or the Government of the Syrian Arab Republic. 

3. Figures concerning demographic, urban and infor-

mal settlement growth are taken from: Lavinal, Ol-

ivier (2008) “The challenges of urban expansion 

in Syria: the issue of informal housing”, in Villes en 

développement, No 79

4. The author can provide contact with Huda Basal 

and others at the Ministry of Local Administra-

tion for those wishing to learn more detail of the 

technique used.
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Cultivating 

the Capital

Jenny Jones

Introduction 
As Britain’s capital city, London is known 
as a sprawling urban metropolis. However, 
one of Greater London’s best-kept secrets 
is its 500 farms, producing a rather sur-
prising harvest: 8,000 tonnes of fruit and 
vegetables, including grapes, aubergines, 
potatoes, cauliflowers and cabbages as 
well as around 27 tonnes of honey, meat, 
milk and eggs. 

But experts say this is not enough and 
warn that, if London does not become more 
self-sufficient, it faces an increasingly inse-
cure food supply that is dependent on mas-
sive food miles, unsustainable sources and 
lengthy supply chains that are vulnerable 
to disruption. 

So what’s stopping London from grow-
ing more food? Ultimately it is a lack of vi-
sion as to how the city should develop. We 
at the London Assembly, the elected body 
that investigates matters of importance to 
the capital and scrutinises the work of the 
elected Mayor of London, recently looked 
into the issue.  

The Mayor is currently delivering a pro-
gramme called ‘Capital Growth’ [see final 
section] which aims to help Londoners cre-
ate 2,012 new food growing spaces by the 
end of 2012.

We commend the aspirations of Capital 
Growth and its value. Our own recent inves-
tigation looked at food growing in London 
on a larger scale.  We concluded that to re-
ally exploit London’s potential to become 
more self-sufficient, changes are required 
to the planning system at a regional and 
local level.  To set this process in play, 
we called for amendments to the Mayor’s 
London Plan, the strategic master plan that 
sets and informs planning policy in the 
capital. He has since indicated that he will 
accept our advice and those changes.

Growing Communities grower 

on Allens Gardens’ site in London Borough of Hackney

Volunteer at work in Forty Hall Community 

Vineyard in the London Borough of Enfield
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Our investigation  
The London Plan is perhaps the most 
important policy document the Mayor 
is required to produce as it sets out 
a framework for the development of 
London over the next 20-25 years.  
Crucially, it also provides the strategic, 
London-wide context within which bor-
oughs must set their planning policies.

The Mayor is currently reviewing 
the London Plan, and has made a com-
mitment to increasing protection for 
green space and growing space.  The 
Committee set out to establish recom-
mendations for inclusion in the London 
Plan that would have the most impact 
on increasing food production in and 
around the capital.  

Our investigation assessed how effec-
tively the planning system supports and 
encourages agriculture and commercial 
food growing in London and what more 
could be done to improve the situation.  
It highlights the need for amendments 
to the London Plan and local author-
ity planning policies to encourage food 
growing in London.

London is currently very depend-
ent on food imports.  Some experts be-
lieve London may have only three or 
four days’ stocks of food if supplies were 
disrupted. Tim Lang, Professor of Food 
Policy at City University London told 
Assembly Members: “We are sleepwalk-
ing into a major problem when it comes 
to food”.

Changes in horticultural land 

use, Greater London 1970-2004

Source: ADAS Environment 

Group for Planning and Housing 

Committee 2010 
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We looked at both the challenges and 
the opportunities presented by current 
planning legislation with regards to food 
production.  We considered whether 
existing commercial and social enter-
prise growers are adequately protected 
by current planning laws, and the scope 
for planning mechanisms to provide for 
growing spaces in existing urban spac-
es, as well as in new developments.

During the inquiry we heard from ex-
pert witnesses and consulted with a 
wide range of organisations and indi-
viduals. Our investigation culminat-
ed in a report, ‘Cultivating the Capital: 
Food growing and the planning sys-

tem in London, which was published in 
January this year.

Changes in agricultural land 

use, Greater London 1970-2004

Source: ADAS Environment 

Group for Planning and Housing 

Committee 2010 
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The Way Forward 
We believe the capital could produce so 
much more food if we make better use of 
the space we have available. This means 
all space – from rooftops and back gar-
dens, purpose-designed growing spaces 
in new developments, to community al-
lotments [2] and temporary plots, along 
with the swathes of land in the Green 
Belt that borders London. Much of this 
land, which makes up around 15 per cent 
of the capital’s total area, while officially 
classed as “agricultural”, is not actively 
farmed. 

More locally grown and sourced food 
is the solution to potential supply prob-
lems in the longer-term, and meeting 
demand in the short-term.  Increasing 
allotment waiting lists and the estab-
lishment of more farmers’ markets in 
London in the last ten years demon-
strate that people are keen to reap the 
health, economic, social and environ-
mental benefits of locally grown food.  
Yet despite greater demand for locally 
sourced food, one estimate puts the pro-
portion of imported food in Londoners’ 
diets at as high as 80 per cent [3]. 

Our goal should be wide-scale and 
sustainable urban agriculture, using the 
city’s own residents and resources in 
both conventional and unconventional 
growing spaces, using the city’s organic 
waste as compost and bio-fertiliser and 
waste water for irrigation. London alone 
sends 370,000 tonnes of food waste to 
landfill each year when it could be reus-
ing it as a resource for all Londoners. 

Instead of continuing with the old de-
velopment model of maximising high 
density living, an over-reliance on the 
finance and business sector, and the no-
tion that all but a fraction of our food re-
quirement will come from rural areas, 
we need a radical re-imagining of how 
London and other cities can thrive in a 
more sustainable way.  Instead of max-
imising density, we should be optimis-
ing it while still incorporating planned 
growth within London’s existing 

boundaries.  It will, however, require a 
careful balancing act, one that must take 
into account the capacity of each area 
to accommodate growth without com-
promising open space and gardens, and 
making sure adequate transport and so-
cial infrastructure is in place.

Agriculture and the Planning System 
London has a long term vision set by its 
Mayor - the London Plan - but the cur-
rent draft mimics a vision of the past. 
Yet there are some practical steps that 
the Mayor could take to nudge London 
towards a new pattern of development: 
one which reinvigorates London’s fringe, 
one which would support commercial 
growers and so boost jobs and develop 
new skills. 

In practical terms this means tackling 
obstructive and old-fashioned planning 
rules. In seeking to protect the Green 
Belt, these rules have in some cases tied 
farmers’ hands, restricting modernisa-
tion and limiting viability. 

Our evidence shows that existing 
planning regulations, as well as region-
al and local planning policies, often ei-
ther restrict or ignore urban agriculture 
as a land use.  Many commercial grow-
ers in and around London have found 
that the changes they want to make on 
their farms in order to maintain a viable 
agriculture business often conflict with 
Green Belt and other planning policies.

This is especially the case when the 
need for a new or replacement farm 
building arises. For example, if you are a 
farmer who grows apples, planning rules 
can make it very difficult for you to open 
a shop on your land to sell apple sauce, 
as this would be a different “use”. 

With farmers already facing huge 
pressures from housing developments, 
competition from cheap imports, low 
farm gate prices and high crime levels, 
selling excess produce on-site can mean 
the difference between a thriving busi-
ness and going bust. 

These pressures were perhaps not as 
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Upper Hockenden Farm, Kent run by A V Produce

significant when Green Belt policy was 
pioneered in the UK in the 1930s.  Then, 
the fundamental aim was to prevent ur-
ban sprawl by keeping land permanent-
ly open.  And in keeping this land open 
a key objective was to retain land in ag-
ricultural use.  It seems this objective 
has generally been forgotten and we be-
lieve there is an urgent need to remind 
policy makers and decision takers of the 
importance of using Green Belt land for 
food production.

The challenge for the statutory plan-
ning framework is to recognise and in-
tegrate food production into sustainable 
development strategies.  We believe ag-
riculture as a land use in the Green Belt 
should be given equal weight to some 
of the other objectives set out in nation-
al policy like those on traffic generation 
and loss of residential amenity. 

We recommend that on a regional lev-
el, the Mayor of London should include a 

requirement in the London Plan for local 
authorities to give added weight to food 
growing as a one of the most productive 
activities in the Green Belt.  

And on a local level, we also urge bor-
oughs – through draft policy 7.22 - to 
incorporate urban agriculture in their 
Local Development Frameworks (LDF) 
as a desirable urban activity that can 
help improve the quality of urban life, 
food security, neighbourhood safety and 
environmental stewardship that utilises 
vacant land.
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Other Measures to Promote 
Economic Viability 
One key issue growers raised with us 
during our investigation is the challenge 
of distributing and selling produce.   

Many growers are trying to tap into 
the expanding demand for local food by 
growing a variety of produce in, or close 
to, London.  But you have to get the food 
to market and we found that economic 
circumstances and complex food sup-
ply chains often favour larger farms over 
smaller local suppliers.   

With the largest four supermarkets 
controlling around 75 per cent of the 
grocery market, use of London whole-
sale markets – formerly the main hub 
between farmers and retailers – had in 
the last few decades gone into decline. 
Luckily, they are now showing signs of 
a revival, so they could once again be-
come part of a significant distribution 
system for local and regional produce 
for schools, hospitals, restaurants, shops 
and street markets.

This dependence on a few major su-
permarkets with their long supply 
chains and “just in time” delivery sys-
tems cannot be sustained. We concluded 
that we need planning policies that im-
prove distribution for regional producers 
into the capital and suitable retail out-
lets such as farm shops, street markets 
and farmers’ markets.

Our report welcomes draft London 
Plan policy 4.8, which supports the 
range of street and farmers’ markets and 
their contribution to the vitality of town 
centres.   However, we would also like 
to see the London Plan specifically sup-
port the potential for farmers’ markets in 
the public realm and in particular public 
squares and large open public spaces.  

Farmers need to access new markets 
if they are to maintain their commercial 
viability.  In order to do this, they need 
assistance with distribution and encour-
aging local markets.  As well as selling 
their wares to Londoners, food produc-
ers from the capital and its fringes need 

Fruit stall at a London Farmers’ Market in Swiss Cottage
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new innovative supply chains to sell 
their produce directly to schools, hospi-
tals and restaurants. 

Sites need to be found for organisa-
tions that will distribute locally grown 
food, and new or extended farmers’ mar-
kets need to be accommodated by the 
planning system and through local au-
thority food policies.  These can provide 
a market for locally grown food and pro-
vide an alternative to wholesale markets 
for local businesses and residents.

We saw one of these services as 
part of our investigation.  Growing 
Communities is a social enterprise run 
by local people in East London.  It is 
working to create a more sustainable 
food system, supporting small organic 
farmers through the sale of boxes of sal-
ads and vegetables to customers from 
five pick-up points.  It currently employs 
18 part-time members of staff and is 
supported by up to 80 volunteers work-
ing throughout the year.  [see full case 
study below]

This is the kind of operation we 
need to see more of.  To this end, we 
want to see the proposed London Plan 
Town Centre Supplementary Planning 
Guidance (SPG) specifically include 
detailed guidance regarding farmers’ 
markets and distribution networks for 
locally grown food.

New Growing Sites 
Although our report focused on support 
for larger commercial growers, we also 
looked at the potential of smaller sites to 
supply London with more food.  

Land along highways, railway lines 
and waterways not suitable for housing 
or other built development, along with 
rooftops, could provide “unconventional” 
spaces for food growing.  The co-opera-
tion of landowners is required and lease 
agreements have to be negotiated.  If the 
land is needed in the future, temporary 
use is viable.

We say the Mayor of London should 
through the London Plan encourage the 

temporary use of vacant public and pri-
vate land for urban agriculture and en-
courage boroughs to include relevant 
policies in their Local Development 
Frameworks.    

Longer-term, new developments 
should include suitable food-growing 
plots.  These could be integrated in the 
overall soft landscaping strategy of the 
site or be allocated as flexible space de-
pending on local demand.  

In housing developments, allotments 
and community gardens have the most 
potential.  In a mixed-use or commercial 
scheme a commercial growing opera-
tion could be accommodated, creating 
the opportunity for local businesses and 
restaurants to grow their own produce, 
with the excess sold to local residents.

Jenny Jones meets allotment holders at London 

Borough of Southwark allotment
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Through Section 106 agreements, lo-
cal authorities already require a range of 
planning contributions from applicants 
as part of permitting new developments, 
like play spaces or cycle paths.  Why not 
require space for food growing too?  

The first step is assessing the number 
and quality of the spaces available.  Our 
evidence suggests that growers who are 
looking for additional sites to expand 
their business or to start a farm or food 
growing project are experiencing dif-
ficulties in finding suitable sites or ac-
cessing the relevant information and 
contacts.  

Our report urges public authorities to 
conduct surveys or audits of potential 
sites that could be used for food grow-
ing.  Currently, borough or city-wide 
strategic land assessments of vacant 
or underused land often concentrate on 
housing or business uses only. 

International examples show that a 
borough or city-wide assessment of po-
tential sites can pave the way for effec-
tive development strategies for vacant 
or temporary spaces including food 
growing as a land use.

Portland City Council in the USA 
passed a resolution in 2004 direct-
ing various city departments to con-
duct an inventory of their properties, 
with the goal of determining which 
might be suitable for either expand-
ing the Community Gardens Program or 
for future development into other kinds 
of agricultural uses.  The subsequent 
“Diggable City” study by Portland State 
University identified a diverse array 
of potential agricultural uses on city-
owned lands.

Back in London, in November 2009, 
the Mayor announced proposals to 
free up under-used land owned by the 
Greater London Authority (GLA).  He has 
commissioned an audit of land owned 
across the GLA to identify potential sites 
for housing development – an initiative 
we welcome.

However, we would like to see the 

audit extended to also assess the GLA’s 
land holdings for potential for commer-
cial or community growing.  Sites that 
are unsuitable for housing due to their 
location or size may still be accepta-
ble for food growing, such as sites un-
der power lines or near railway tracks.  
By using raised beds or similar solu-
tions for growing, contaminated sites 
that cannot immediately accommodate 
housing development, can also be uti-
lised for food growing, even if only on a 
temporary basis.

Our report calls on the Mayor to com-
mission an assessment of sites owned 
by the GLA group regarding their poten-
tial for short or long-term urban agri-
culture, including both commercial and 
community growing opportunities in the 
next two years.  We urge local authori-
ties to do the same for council-owned 
land, as well as existing brownfield sites 
through the LDF process.

Integrating Food Growing with the 
Mayor’s Duty to Promote Sustainable 
Development 
On a broader level, we feel there is a 
need for the Mayor to play a leadership 
role in encouraging the development of 
commercial food growing in London by 
taking an integrated strategic approach. 

We recommend that the Mayor should 
promote and develop food-growing ac-
tivities as part of his duty to promote 
sustainable development, and reflect 
this in all relevant strategies, not just 
the London Plan. 

Both London Plan policies on waste 
and energy, and any Mayoral strategy on 
either waste or energy, should recognise 
the significant opportunities and contri-
butions urban agriculture can provide 
in terms of the recycling of compost and 
production of biogas as a form of renew-
able energy. 

Reference to urban agriculture should 
also feature in any Mayoral strategy 
dealing with water in order to recognise 

Jenny Jones & Rosie Boycott



ISOCARP | Review 06 237

its potential for grey water use and wa-
ter recycling.  

At a local level, we said the Mayor 
should encourage all boroughs to adopt 
a food strategy that includes advice 
on growing and buying food locally. A 
number of boroughs in London and else-
where in the UK are already doing this 
with some success.

Regionally, the London Food Strategy 
supports food growing in London.  
Whilst London Food has a broad remit in 
relation to food in the capital, we believe 
cross-referencing the Food Strategy and 
the London Plan could further assist in 
achieving and implementing a common 
objective.  

Integration of all relevant strategies 
– from food to energy – is key to ensur-
ing that support for agriculture in the 
capital becomes embedded in the way 
the Mayor and other agencies set their 
priorities.

We urge the Mayor to ensure that the 
London Plan contains stronger links 
with the existing policies of the London 
Food Strategy that are relevant to plan-
ning matters.  We also asked the Mayor 
to direct London Food to consider our re-
port and integrate our recommendations 
in any future work.

Conclusion 
There is so much to do before London 
truly achieves its potential for grow-
ing food, but we need to put the building 
blocks in place to enable this to happen 
for a more secure, sustainable future. 

Those building blocks can be aided 
with revised planning policies.  Food 
security is becoming a global problem. 
With more people to feed, adverse cli-
mate change impact on yields, increas-
ing water demand and finite agricultural 
lands, it is obvious that cities such as 
London cannot continue to demand ever 
more resources, but should strive to pro-
duce as much as they possibly can. 

To enable this, we need the Mayor to 
make changes to the London Plan to 

prioritise food growing as a land use, 
and for local authorities to amend their 
policies to give growers more flexibility 
and support.

There needs to be a more practical ap-
proach to planning applications from 
farmers who want to diversify and mod-
ernise their operations so they can flour-
ish.  Surely it is preferable to allow some 
sympathetic development in the Green 
Belt than to see farms fail.

On a smaller-scale, the Mayor should 
encourage local authorities to routinely 
include growing spaces in new housing 
schemes and to haggle with developers 
about including allotments when plan-
ning permission is negotiated.

We are encouraged by the Mayor’s 
positive response to our recommenda-
tions and his indication that he will in-
corporate them into his policies.  Our 
next step is to make formal submis-
sions at the Examination in Public of 
the London Plan over the summer to 
try to maximise support for food grow-
ing in the policies set out in the final 
document.

Growing more food in London, and the 
rest of the UK, is going to become more 
and more critical over the next ten years.  
For the sake of our economy, our health, 
our security and our environment, the 
Mayor needs to put sustainable local 
food production at the heart of his poli-
cies now. i

Full report and case studies can be found at 

http://www.london.gov.uk/who-runs-london/

the-london-assembly/publications/

housing-planning/cultivating-capital-food-growing-

and-planning-system-london
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Case Study 2   

County Farms  - how they could play 
a key role in retaining and expanding 
food production in London 

Some of the consultation responses 
which the Assembly received, highlight 
the value of retaining and expanding 
the ‘County Council[4] Smallholdings 
scheme’.  We understand that the former 
Greater London Council (GLC) had an ex-
tensive estate of let smallholdings and 
farms in the London area, which passed 
to the respective Local Authorities 
where they were located when the GLC 
was abolished.

There are no complete records re-
garding the status of this land. Some 
boroughs provided the Assembly with 
information on council-owned farm-
land, others stated that they have no 
records or have not responded at all. 
Council-owned farmland tends to be 
leased out to individual tenants, often 
through commercial property managers.  
The remaining farmland could make a 
valuable contribution to retaining and 
perhaps expanding, commercial food 
production in London.

A Suffolk County Council Scrutiny 
Commission carried out a consulta-
tion on their County Farm Service in the 
year 2000 and found that most coun-
ty councils have been disposing of 
their Agricultural Estates since the late 
1990s. Of the counties bordering London, 
only Hertfordshire have developed a 
Rural Estate Masterplan setting out a 
number of policy objectives on manag-
ing principles for both environmental 
and commercial parts of the estate. 

A 2003 report by the Tenancy Reform 
Industry Group (TRIG) recommended 
that the Department for Environment, 
Food and Rural Affairs “should use the 
powers under the Agriculture Act 1970 
to scrutinise plans for re-organisation 
and disposal of smallholding estates 

Case Study 1   

Watts Farm – an example of how the 
planning system restricts develop-
ment of commercial farming 

Watts Farms is a 300 acre farm situ-
ated within the Green Belt on the out-
skirts of Orpington, Kent, which is in the 
London borough of Bromley. It specialis-
es in the growing of herbs, spinach, baby 
leaf products, soft fruit and vegetables in 
the UK growing season, and importing 
a similar range from continental Europe 
out of season. 

The farm won a planning appeal to 
build a new packhouse.  However, this 
followed a six-year battle with the local 
authority.  During this time Watts Farm 
has not been able to develop and be-
come more efficient to keep up with the 
demands of the modern-day customer, 
according to their farm manager.  The 
farmers were faced by what they felt 
was a complete lack of understanding 
by the local planning committee who 
repeatedly went against the advice to 
grant permission given by its agricultur-
al consultants, the Mayor of London’s of-
fice and its own planning officers.

At the final planning inquiry the in-
spector heard that Watts Farms’ pro-
posal for a pack-house on the edge of 
the Green Belt was not an expansion 
of the business but a rationalisation to 
bring all its activities under one roof.  
The proposed new facilities will allow 
Watts Farms to become more efficient 
and to improve working conditions for 
employees.  

The planning inspector noted that ‘the 
farm is sensitively managed, contribut-
ing positively to the visual qualities of 
this part of the Green Belt’.  The inspec-
tor also agreed with the applicants that 
the proposed new building, although 
taller than existing ones, would improve 
the look of the site as it would result in 
the removal of unattractive structures.  
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to require Local Authorities to account 
for their future management strate-
gies”.  Five years later a report by Sir 
Don Curry concluded that county council 
smallholding estates are an important, 
strategic, national asset that should be 
retained and receive more support and 
investment from local authorities.

Cambridgeshire County Council, 
whilst not bordering London, is a good 
example, having the largest coun-
ty farms estate in England and Wales, 
and is said to have a strong record of 
achievement and support. The estate 
aims to promote and encourage com-
mercial farm enterprises, making the 
best use of land and encouraging new 
entrants.

The National Farmers Union voiced 
their support for the retention of county 
council farms recognising them as valu-
able contributions towards providing 
an opportunity for pursuing a range of 
policy objectives linked to the environ-
ment. A number of individual consulta-
tion responses gave support to county 
farms in their function as a stepping 
stone for new farmers and indicated that 
they should be treated in the same way 
as education services if there was an es-
tablished need for it that cannot be met 
otherwise. 

Case Study 3     

Growing Communities – an Example of 
Social Enterprise Working to Create a 
More Sustainable Food System

As part of our investigation we visited a 
social enterprise with two small ‘urban 
market gardens’ in the London borough 
of Hackney, selling produce at a Farmers’ 
Market and operating an organic box 
scheme in the area.   

Growing Communities is a social 
enterprise run by local people in the 
Borough of Hackney, East London.  It is 
working to create a more sustainable 
food system, supporting small organic 
farmers through a box scheme (the sale 
of boxes of salads and vegetables to cus-
tomers in Hackney) and farmers’ market, 
and growing salad crops on parkland in 
Hackney.  Its two main growing sites are 
at Springfield Park, in Upper Clapton, 
which has a polytunnel and a green-
house, and Allens Gardens on Bethune 
Road, Stoke Newington. 

It currently employs 18 part-time 
members of staff and is supported by 
up to 80 volunteers working throughout 
the year. It also offers apprenticeships 
and offers a start-up programme to help 
community groups and businesses to 
replicate the scheme elsewhere. Since 
2006, Growing Communities has been 
financially self-sufficient. 

Growing Communities started life as 
a Community Supported Agriculture 
scheme that linked members up with 
a farm in Buckinghamshire.  The box 
scheme started in 1993.   In 1997 
Growing Communities got its first 
London site and in 2003 set up the UK’s 
first all-organic farmers’ market cur-
rently operating from Stoke Newington 
Church Street.

These days Growing Communities 
provides a weekly selection of season-
al organic produce from £6 per week.  
The scheme allows members of the box 
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scheme to collect their boxes from five 
pick-up points across Hackney, as well 
as one in Islington and one in Tower 
Hamlets.  It supplies over 480 house-
holds every week. 

Elsewhere in Hackney, the Stoke 
Newington Farmers’ Market supports 
small environmentally sustainable 
farmers and producers based within 
a 100 miles of Hackney.  It runs every 
Saturday and currently provides space 
for 14 farmers and producers to sell di-
rect to the public.  Over 1,500 people 
shop at the Stoke Newington Farmers’ 
market every Saturday.  

The Urban Market Gardens, where or-
ganic vegetables are grown on three 
small sites which are certified by the 

Growing Communities’ organic market garden 

in Hackney, London

Soil Association, specialises in mixed 
salad bags and aim to supply all the sal-
ad needs of the box scheme from those 
sites. 

Future projects include setting up 
“patchwork farms” made up of small 
plots in the local area and “Starter 
Farms” comprised of groups of urban 
growers on peri-urban land, which are 
located at the fringe of metropolitan cen-
tres and form the boundary between ur-
ban and rural areas. 
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“In the late autumn of 2008, the Mayor 
of London and the London Food Board 
launched Capital Growth, a publicly 
funded scheme to create 2012 Growing 
Spaces in the capital by the end of 2012. 
To date the scheme has attracted wide-
spread publicity and in the early sum-
mer of 2010 we opened the 500th space, 
with the knowledge that we have around 
another 500 commitments from the 33 
boroughs which make up the city.

It is important to stress from the out-
set that these spaces are both new and 
different from the existing allotment 
programmes which exist in all bor-
oughs and indeed across the country as 
a whole. Allotments are spaces hand-
ed out to individuals who wish to grow 

Capital Growth 

Rosie Boycott

vegetables. They are on land which is 
council owned but, under planning laws, 
deemed as agriculture space in perpetu-
ity. They are hotly competed for in this 
new climate where many people want 
to become vegetable gardeners and in 
some boroughs the waiting lists are over 
20 years! To try to create new allotment 
spaces is nigh on impossible as neither 
councils nor private landowners want 
to ‘give away’ land permanently. Capital 
Growth Spaces, on the other hand, are on 
short term ( Meanwhile) leases, for tem-
porary periods of time, say five years. 
That way, both boroughs and landown-
ers are happy to allow gardeners to work 
on pieces of their land, confident in the 
knowledge that they can reclaim the 
space if and when needed.

Capital Growth has proved to be not 
only a popular city initiative but also a 
very vital one. In the eighteen months 
the scheme has been running many ben-
efits have come to light, proving that 
inner city vegetable growing isn’t just 

Jenny Jones & Rosie Boycott

City Hall’s very own Capital Growth plot, 

in the shadow of Tower Bridge
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about providing some good and free food 
to a few individuals: the range of ben-
efits are far broader than that. All the 
schemes that the LFB has funded are 
community based. We do not fund in-
dividuals who want to work alone. We 
believe that vegetable growing on a 
community basis helps people to con-
nect not only with the process of how 
food is produced, but also with each oth-
er; and we have seen some remarkable 
results which have been literally trans-
formational to the immediate area.

Example One:

The Project is based on an estate in west 
London. Prior to the building of the gar-
den, the estate was rough. In the after-
noons - i.e. after school - the common 
areas would be full of teenagers, drink-
ing, smoking, taking drugs. There was a 
lot of litter. The area was regularly po-
liced, but despite that, single mothers 
and the elderly felt afraid to leave their 
homes. The estate is multi-cultural and 
there were tribal feuds. One estate ten-
ant, Mike Howell, applied for a small 
grant ( £500) and, in a small disused 

concrete triangle behind a tower block 
he installed 20 builders’ bags ( measur-
ing one metre square), filled them with 
earth and offered them for rent for just 
£3 a year. Within a couple of months 
he had sixteen bags being gardened by 
(mainly) women on the estate. Within a 
year this had risen to thirty. The women 
found that the garden gave them confi-
dence: they met and bonded with their 
neighbours and thus felt less alone. As 
the garden took shape they felt a pride 
of ownership and this spilt over into the 
common areas of the estate around the 
car park and the small, heavily fenced 
net ball ground. They picked up the lit-
ter and started to confront the gangs 
that hung around in the early evenings. 
Over time the gangs dispersed. Fruit 
trees have been planted round the sports 
ground. A second garden has been built 
by the neighbouring homeless women’s 
hostel. Space is now being sought for 
another estate garden. The police say 
the levels of crime have fallen dramati-
cally. The women feel empowered - they 
share meals with each other and share 
what they have grown.

Urban isolation is a very real modern 
problem and this example demonstrates 
that the simple act of food growing has 
provided a bonding structure which pro-
vides a workable solution.

Example Two:

Capital Growth funded a garden devel-
opment in the back garden of a couple 
who had no time to look after it. The gar-
den in question is large and when two 
women in the street took it over, it was 
covered with brambles. It is now a gar-
den which is is used by five different 
families and the home-owner receives a 
supply of fresh vegetables in return. The 
scheme has provided bonding, plus a big 
change in attitude among the many chil-
dren who help out. They now eat, cook 
and enjoy their fresh vegetables. The 
scheme has had many tangential ben-
efits -not just neighbourhood bonding 

Jenny Jones & Rosie Boycott

Rosie Boycott launcing Capital Growth 

Schools Competition, 2010 
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Endnotes

1. Jenny Jones is the author of the first part of 

this article. She was the Chair of the London 

Assembly’s Planning and Housing Commit-

tee during the ‘Cultivating the Capital, Food 

Growing and the Planning System in London’ 

investigation which was published in 2010. 

The London Assembly is part of the Greater 

London Authority. She is currently the Deputy 

Chair. Rosie Boycott, Chair of the London Food 

Board is responsible for the final section, en-

titled Capital Growth.

2. An allotment, at its simplest, is a piece of land, 

usually around 250 square metres (299 square 

yards), which can be rented by an individual 

for growing fruit and vegetables. Most, but by 

no means all, are owned by local authorities. 

The rent paid by allotment gardeners across 

London varies enormously across the city, 

but the average is around £50-£60 annually.

Source: The London Assembly’s Environment 

Committee’s report “A Lot to Lose – London’s 

disappearing allotments” published in October 

2006 

3. City Limits - a resource flow and ecological 

footprint analysis of Greater London, 2002. 

This report estimates that 81% of food con-

sumed in London was imported from outside 

the UK.

4. County Councils generally form the top tier of 

local government outside London and the larg-

er cities in England. When the Greater London 

Council was formed in 1964 it took over parts 

of areas previously run by the county councils 

such as Middlesex, Essex, Kent, Surrey and 

Hertfordshire.

and a sense of community but also in-
spiration. The group have planted a 
wildflower garden on a derelict piece of 
land by the nearby railway line, they are 
planting a communal street orchard (3 
or 4 trees per household and all the fruit 
shared) and they are taking over another 
garden to grow veg in. Capital growth’s 
investment was just £500.

I hope these two examples will illus-
trate just some of the benefits of the 
scheme. We are working with exist-
ing estates as well as with new ones to 
encourage the provison of communi-
ty vegetable gardens within planning. 
We are also working with all the coun-
cils across the city to encourage them to 
help residents establish such schemes 
in their areas - in parks, on canal banks, 
river banks, beside railways, in either 
dis-used or little used places, in of-
fice grounds, car parks and on roof tops. 
London already boasts a considerable 
quantity of roof gardens, but we are still 
only utilising a fraction of this space. 
Roof gardens help mitigate climate 
change ( through the actual garden) 
as well as via reduced costs of energy 
for both heat and air conditioning and 
flooding.

Community gardens on the ground 
also support the climate change agen-
da, but another benefit is reconnect-
ing people with how their food is grown 
and what proper food is. This, we be-
lieve, is a first and crucial step in chang-
ing eating habits, especially among the 
young. Currently 25% of all children in 
London entering primary school are 
overweight or obese. The obesity epi-
demic is growing in our capital, leading 
both to childhood and adult illness as 
well as imposing a great strain on pub-
lic health resources. Initiatives to com-
bat obesity are largely unsuccessful but 
a recent survey from the Year of Food 
and Farming ( conducted by the National 
Farmers’ Union) showed that 93% of 
primary school children who grow 
their own begin to change their eating 

habits. Thus another part of the Capital 
Growth agenda is to encourage all pri-
mary schools to start vegetable gardens 
in their play grounds. Over the last two 
academic terms we have seen over 100 
new ones open.”

_

Jenny Jones & Rosie Boycott
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The Historic Old Town Hall in Gdansk, 
Poland set an excellent environment 
for the ceremony of the 2009 ISOCARP 
Awards for Excellence on the World 
Town Planning Day at 8 November 
2009. The award ceremony and an ac-
companying international seminar on 
“Planning for Urban Change” the next 
day were hosted by the City of Gdansk, 
the Society of Polish Town Planners 
(TUP) and the Gdansk University of 
Technology. The seminar was sponsored 
by INVI, Investment Environments.
An ISOCARP Award for Excellence is the 
highest honour the Society can award 
to a city, region or institution and is 

a bench mark for an excellent plan or 
project, where excellence is based on 
the “ISOCARP triple perspective”: the 
knowledge of its members from practice, 
from academia and from policy. So, an 
ISOCARP project of excellence has to be 
excellent in all these three perspectives.
The composition of the jury not only 
reflects this idea of the ISOCARP tri-
ple perspective, it also reflects the ge-
ographical spread of the Society. The 
jury’s members were: 
Ismael Fernández Mejía, (ISOCARP 
President / Mexico); Thomas Kiwitt, 
(Technical  Director Greater Stuttgart  
Region / Germany); Pierre Laconte, 

The 2009 
ISOCARP 
Awards for 
Excellence
Dirk Engelke
ISOCARP Vice President Awards and Communication

Dirk Engelke
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(former ISOCARP President / Belgium); 
Mairura Omwenga, (ISOCARP Liaison 
Office Nairobi / Kenya); David Prosperi 
(Florida Atlantic University / United 
States of America); Shi Nan, (Secretary 
General,  Urban Planning Society of  
China / People’s Republic of China; 
Pablo Vaggione, (ISOCARP Secretary 
General / Spain); Alfonso Vegara 
(Fundación  Metropoli / Spain); Dirk 
Engelke (ISOCARP Vice President 
Communication and Awards / Germany 
/ Chair).
The jury established three categories: 
(a) District planning/urban design; 
b) Urban and city planning; and (c) 

Strategic and regional planning, rec-
ognising the different levels at which 
spatial planners work. The awarded 
projects also had to answer to climate 
change aspects, linking to the theme 
of the 2009 ISOCARP congress “Low 
Carbon Cities”. 
Projects, submitted from Asia, Europe, 
the Middle East and North America 
were considered, but it became 
clear that the most exciting, excel-
lent projects are those that are to 
be planned and realised in Asia and 
the Middle East. The jury decided to 
give the 2009 ISOCARP Awards for 
Excellence to the three projects below:

The winners of the 2009 ISOCARP Awards for Excellence
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Beijing Changxindian 
Low Carbon
Community 
Concept Plan

Joint Submission by Arup 

and Beijing Municipal Institute 

of City Planning and Design

Jury comment: 

The Concept Plan is a well developed and presented project which utilizes sev-
eral technical parameters and design criteria to plan and evaluate the overall 
project objectives. The notion of “low carbon zoning codes” highlights a tradi-
tional tool for planning as a means for obtaining current and future sustain-
ability initiatives and goals. It is an excellent example in district planning/
urban design in response to the global climate change concern and the urbani-
zation pressure.
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Planning Area 
The Changxindian Low Carbon 
Community, located in Fengtai’s Hexi 
District is one of the most important de-
velopment areas along the south-west-
ern corridors of Beijing city. The project 
is 500 ha in area and includes a future 
residential and commercial area, an in-
dustrial research park and open space. 
It will be served by a Light Rail Transit 
line as part of the city-wide mass tran-
sit system. The future population will be 
approximately 70,000.

Background and Context 
Climate change is already a critical glo-
bal issue. Rising trends in China’s car-
bon dioxide and other greenhouse gas 
(GHG) emissions will have a significant 
impact both on China and the world as 
a whole.

Rapid urbanization, together with 
rising living standards over the past 
two decades in China, have resulted in 
an increasing pressure on energy us-
age, resources and the environment. 
Without any energy and policy meas-
ures to manage GHG emissions, this un-
precedented rate of urbanization will 
result in significant increase in GHG 
emissions. The country is urgently 
searching for sustainable ways to ease 
the negative implications of growth and 
urbanization. China has committed to 
reduce emission and energy intensi-
ty levels in her national 11th Five Year 
Plan. Innovative methods and tools are 
to be developed and incorporated in 
China’s urban planning system to en-
able the creation of low carbon commu-
nities in the future.

Objectives
 • To prepare a mixed-use community 
concept plan that is guided by a sus-
tainability framework and perform-
ance indicators; and to establish a low 
carbon, economically viable, social-
ly inclusive, environmentally friendly 
and resource efficient community.

 • To pioneer the preparation of a set of 
innovative “Low Carbon Zoning Codes” 
that incorporate these sustainability 
indicators, and that are implementable 
as statutory zoning plans to manage 
climate change impact.

Steps of the Realization Process
The Fengtai – Hexi District Plan (2006-
2020) was prepared by the Beijing 
Municipal Institute of City Planning & 
Design (BMICPD) on behalf of the City 
Government, in accordance with the 
Beijing Urban Master Plan.

Arup has subsequently been commis-
sioned by a local developer (who acts 
on behalf of, and in partnership with, the 
Fengtai District Government) to review 
the existing statutory District Plan and 
to produce a “low carbon” concept mas-
ter plan for the 500 hectares site. 

Conventional planning processes in 
China focus mainly on spatial elements. 
In this project innovative planning tools 
driven by resource management objec-
tives were introduced in a two-stage 
planning process as part of the decision 
making process.

In Stage One (Innovative Strategies & 
Tools) three elements were developed:
 • A Sustainability Framework, includ-
ing Vision, Objectives and 20 Key 
Performance Indicators
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 • An Integrated Resource Management 
(IRM) system and the use of an Eco-
Footprint to assess the efficiency of 
the master plan options.

 • Application of Participatory Planning 
& Village Upgrading, enhancing Social 
Improvement 

Stage One resulted in a master land 
use plan that meets the 20 performance 
indicators.

In Stage Two the preparation of Low 
Carbon Zoning Codes as Statutory 
Zoning Plans (Regulatory Plans) was 
pioneered.

Innovation and Achievements
The current Chinese statutory planning 
system has focused on setting out site 
specific development parameters at the 
local detailed plan level – the statutory 
“Regulatory Plan”. The list of mandato-
ry planning parameters does not have 
an adequate breadth and depth fully 
relevant to low carbon planning objec-
tives. This is a key challenge for plan-
ners in China. 

Hence, the Beijing Changxindian 
Community Concept Plan is of prime 
importance as a pilot in addressing this 
implementation issue, as it involves an 
institutional solution. It is a pioneering 
case study aimed at building low car-
bon development models that can be 
implemented, enforced, and replicated 
in China through innovative low carbon 
zoning codes.

This new approach should greatly 
improve the feasibility and the enforce-
ability of implementing the low car-
bon planning concept in China. This 
pilot project clearly demonstrates the 
need for institutional reform in  China’s  
planning system in response to the 
challenge of climate change.

_
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Sustainable Urban Design Guidelines
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New Comprehensive 
Planning of Wuhan

Wuhan Planning 

and Design Institute, 

People’s Republic 

of China

Jury comment: 

The “New Comprehensive Planning of Wuhan” is setting the ecological frame-
work for the sustainable metropolis region. The entry shows an advanced tech-
nology in problem identification, analysis and presentation. It also shows a 
sophisticated understanding of the relationship between microclimate consid-
erations, open space provision, transportation and building strategies as key 
elements of sustainable comprehensive planning in Wuhan.



ISOCARP | Review 06 253

Planning Area
Wuhan, capital of the Hubei province, 
covers an area of 8,5 km2 and has 8.97 
million permanent inhabitants. It is a 
central metropolis in central China.

Background and Context 
Wuhan, a nationally famous city of his-
tory and culture, major industrial, sci-
entific research and education base, 
traffic and communication terminal, 
will have a population of 11.8 million by 
2020. 

It used to be one of the four famous 
“stoves” in China because of the prob-
lem of urban heat island effect, with 
temperatures �35 °C in summer.

Ecological problems in the rapid ur-
banization period are increasingly 
prominent. The City’s water area, ar-
able land, forests and other ecological 
resources are being encroached upon, 
while green space in the central city 
amounts to less than 9 m2 per capita. 

China’s longest river, the Yangtze 
joins the Hanjiang River in the city 
center. The City’s water area covers one 
quarter of its total area.   Wuhan is the 
most typical riverside & lakeshore city.

Objectives
The overall objectives of the project are: 
Promoting Urban Ventilation (channel-
ling fresher and cooler air into the city), 
Stack Control (technical design meas-
ures to enhance or, where appropriate, 
avoid this ventilation), an Ecological 
Framework & a Sustainable Metropolis 
Region
 • Expand and introduce population dis-
tribution based on six development 
axes, applying a  Transit Oriented 
Development (TOD) mode based on 
“expressways, main roads and rail” 
along multi-mode transportation 
corridors

 • Encourage a green traffic network by 
preferential public traffic, developing 
a rapid, high volume public transport 
system .

 • Establishment of a livable city fo-
cusing upon community construc-
tion, encouraging a balance between 
homes and jobs to reduce commuting 
and carbon emissions

 • Strengthening measures for urban 
sustainable development 

 • The use of ecological methods based 
on natural circulation leading toeffec-
tive mitigation of the urban heat is-
land effect

Steps of the Realization Process
In 2007, Wuhan Urban Circle was 
granted the “Experimental Area for 
Comprehensive Reform of Two-Oriented 
Society” status. 

Thus, building a resource-efficient 
and environmentally- friendly eco-city 
has become a new aim for the spatial 
development strategy in Wuhan. This 
aim shall be met by adopting TOD Mode 
for sustainable metropolitan axial ex-
pansion as well as seeking urban eco-
logical framework control for rapid 
urbanization period. This is supported 
by applying natural circulation of ven-
tilation stack control to reduce the heat 
island effect.

Strategy Content:
 • Create a spatial development pattern 
of “Mixed Axes & Wedges”

 • Master Planning involving six new in-
tensive urban groups and six ecologi-
cal green wedges at the core of the 
main city zone”, and a new approach 
to urban development, away from 
resource-oriented extensive devel-
opment to an intensive ecological de-
velopment pattern. The planned land 
area for ecology control is up to 83%. 

 • Construct an urban ecological frame-
work based on the ventilation and 
stack control by setting up six large-
scale ecological green wedges that 
run through the whole city main-
ly based on water areas, wetlands, 
mountains and woodlands along the 
Yangtze and Hanjiang rivers
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 • Provide extensive public green space 
in the urban area based on the clima-
tology theory

 • Emphasise the role of open space and 
the construction of main roads along 
river corridors in order to channel 
high quality air from the surrounding 
areas to the city center, accelerating 
mitigation of thermal island effect. 

Innovation and Achievements
The new comprehensive planning of 
Wuhan helps the finding of solutions 
to the ecological dilemmas typical for 
metropolises in central China. It sets 
an ecological framework for the sus-
tainable metropolis region and shows 
an advanced technological approach 
to problem identification, analysis and 
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Evolution of land construction and urban 

development structure plan

presentation. That framework effec-
tively integrates microclimate con-
siderations with green infrastructure 
provision, transportation and the loca-
tion of built development as key ele-
ments of sustainable comprehensive 
planning in Wuhan. 

Since 2003, high temperatures dur-
ing summer days have apparently 

decreased by 1 °C on average in the ur-
ban areas of Wuhan. It means that the 
city has successfully shaken off its 
nickname “stove”.

_
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Plan Al Ain 2030: 
Urban Structure 
Framework Plan

Abu Dhabi Urban Planning 

Council, United Arab Emirates

Jury comment: 

The “Plan Al Ain 2030” is an ambitious plan for an ecologically extreme fragile 
region. It carefully balances between facing globalisation on the one hand and 
local/ethnical identities on the other by focussing on physical development 
and environmental concerns. Using a traditional approach the plan combines 
a strategic consideration based on local identity with a structural framework. 
The “Plan Al Ain 2030” is considered an excellent example of strategic/region-
al planning.



ISOCARP | Review 06 257

Location and Planning Area
Al Ain (meaning “The Spring” in Arabic) 
is located approximately 150 kilometres 
east of Abu Dhabi city and 150 kilome-
tres south of Dubai in the United Arab 
Emirates (UAE). The fourth largest city 
in the UAE, it  has an estimated metro-
politan population of just over 400,000 
residents. 

Background and Context 
The contemporary city lies at the site of 
an ancient nomadic crossroads that has 
offered reliable water supplies to human 
settlements for the past 5,000 years. It 
still has six oases originally fed by an an-
cient irrigation system known as falaj, 
some parts of which date to 1,000 BC. Al 
Ain Oasis, the largest of the six oases, is 
located adjacent to the city’s central busi-
ness district. Al Ain also possesses the 
UAE’s richest architectural heritage, in-
cluding 50 historic structures within the 
oases. 

Contemporary Al Ain has reached a 
crucial turning point in its physical and 
economic development. A rapidly ex-
panding population and a policy of very 
large plot allocations have filled out most 
of the available land. The city must now 
decide how to develop in order to pre-
serve its character, heritage, and the re-
laxed lifestyle it offers.

Objectives
The “Plan Al Ain 2030” is an ambitious 
plan for an ecologically extreme frag-
ile region, carried out by the Abu Dhabi 
Urban Planning Council (UPC). It care-
fully balances between facing globaliza-
tion, on the one hand, and local/ethnical 

identities on the other. Using a tradition-
al approach it combines a strategic con-
sideration based on local identity with a 
structural framework, intended to foster 
the authentic Arabic identity of Al Ain 
while supporting continuous evolution 
and growth.

Plan Al Ain 2030 promises special 
treatment for the city’s oases, ensuring 
that they remain at the heart of the com-
munity for generations to come. It sup-
ports traditional Bedouin living too. 

Key environmental principles of Plan 
Al Ain 2030 include preserving the city 
as an oasis and protecting the natural 
environment. Key cultural principles in-
clude protecting the cultural heritage 
and cultural homeland. The key social 
principle of Plan Al Ain 2030 is a high 
quality of life, and a living Arabic com-
munity. The key economic principle is 
a diversified economic development. 
These key principals are laid down in 
four frameworks of the Plan Al Ain 2030:
 • Environmental Framework
 • Land Use Framework
 • Transportation Framework
 • Open Space Framework

Steps of the Realization Process
The UPC has already defined three phas-
es for the delivery of the plan but the 
timing is subject to evolving circum-
stances and requirements. UPC is al-
ready working with private developers 
to incorporate Plan Al Ain 2030 princi-
ples into their development proposals.

During Phase 1, the major structur-
al elements of the Land Use Framework 
will be planned, including a redevelop-
ment plan for the City’s Central District, 
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key transportation and transit improve-
ment initiatives, and the advancement 
of Emirati housing projects.

For Phase 2, the major structur-
al components of the Gateway Transit 
Corridor will be planned, and develop-
ment at key transit nodes will intensi-
fy. Planning work on the surface tram 
system will begin and the develop-
ment of Emirati housing will continue. 
Through the implementation of Phase 3 
by 2030 the majority of Al Ain residents 
and commerce will be housed.. A sec-
ond north-south axis will also contain 
higher density accommodation, creating 
a crossroad where the two major axes 
meet.

Innovation and Achievements 
Plan Al Ain 2030 is a conceptual docu-
ment that articulates a clear vision for 
Al Ain, expressed through principles, 
policies, geographic plans, urban design 
details, and architectural guidelines, 
serving as an interim tool for evaluating 
development and growth propositions 
until detailed district-specific plans are 
completed, 

Plan Al Ain 2030 strikes a delicate and 
much-needed balance between conser-
vation and development. It explores the 
need to conserve ground water resourc-
es and protect natural habitats.. Creating 
a comprehensive network of protected 
areas and limiting urban sprawl, Plan Al 
Ain 2030 proposes projects that exploit 
existing economic wealth to develop 
renewable energy production and re-
duce the consumption of non-renewable 
resources.

_

Plan Al Ain 2030 Transportation Framework: Transit





Chris Gossop

BSc MA PhD MRTPI is a chartered town 
planner with a broad range of experi-
ence that has embraced both local and 
central government, as well as a non 
governmental organisation, the Town 
and Country Planning Association 
(TCPA). He served in three local author-
ities, including Leicester City Council 
where he managed substantial envi-
ronmental programs. Later, as Deputy 
Director with the TCPA, he became in-
volved in numerous campaigning is-
sues, at many levels, from the local to 
that of the European Union. In 1995, 
he joined the former Department of 
the Environment to coordinate United 
Kingdom preparations for Habitat II, 
the United Nations conference on hu-
man settlements. He currently serves as 
a planning inspector with responsibil-
ity for the scrutiny and determination 
of planning and environmental ap-
peals, combining this with his work for 
ISOCARP where he is a Vice President. In 
2009 he was the General Rapporteur for 
ISOCARP’s 45th World Congress on Low 
Carbon Cities and, associated with that, 
he was joint editor of Review 05, which 
is the predecessor to this present book.  
Also in 2009, he became a trustee of the 
National Energy Foundation which is 
based in the new city of Milton Keynes, 
where Chris has his home.

ABOUT THE 

EDITOR
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Kenya: Urban Settlements and 
Development Profile 
—
Mairura Omwenga

Mairura Omwenga is a trained civil en-
gineer and urban and regional planner 
from the University of Nairobi. Presently 
he is completing his PhD research on 
school transportation in Nairobi. He is 
currently a lecturer in the Department of 
Urban and Regional Planning, University 
of Nairobi. He has wide working and re-
search experience both in the public and 
private sector and runs a private con-
sulting firm. 

Mairura Omwenga holds a number 
of public and professional offices. He 
is the Chairman of the Architectural 
Association of Kenya (Town Planners 
Chapter) and Honorary Secretary of the 
Architectural Association of Kenya. He is 
also a member of the Physical Planners 
Registration Board. Mairura Omwenga 
is the coordinator of the ISOCARP Africa 
Region and ISOCARP Nairobi Liaison 
office. 

Project Preparation and its Crucial 
Role in Enabling More Effective and 
Sustainable Development – The South 
African Experience 
—
Mark Misselhorn

Mark Misselhorn is the CEO of Project 
Preparation Trust of KZN, an organiza-
tion which specializes in the prepara-
tion of a wide range of developmental 
projects for poor communities in South 
Africa. Mark has been involved in devel-
opment in South Africa for a period of 
15 years with a particular emphasis on 
the conceptual, feasibility and planning 
stages of initiatives. His typical role is 
at the programme and project manage-
ment level. He is also involved in a range 
of policy and strategy work. Mark’s 
main areas of expertise include infor-
mal settlement upgrading, participative 
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AUTHORS
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local level spatial planning, pro-poor 
local economic development, sustain-
able livelihoods, low income housing 
and related infrastructure, and special 
needs housing for especially vulnerable 
groups such as orphans and vulnerable 
children. 

Urban Africa – Challenges and 
Opportunities for Planning at a Time of 
Climate Change
—
Laura Petrella

Laura Petrella is an architect and ur-
ban planner trained at the Istituto 
Universitario di Architettura di Venezia 
IUAV, in Italy. After specialising in urban 
and regional planning for developing 
countries, she has worked in Colombia, 
Niger, and the Venice Lagoon, before 
joining UN-HABITAT Slum Upgrading 
Progamme. With UN-HABITAT she has 
been working on urban poverty and 
has been in charge of the Safer Cities 
Programme. More recently she has been 
in charge of urban planning and working 
within the urban environmental plan-
ning branch, with the task of develop-
ing the agency’s urban planning content 
and activities,  in partnership with vari-
ous stakeholders at global and country 
level.

Climate Change, Cities and the IPCC
—
Jean-Pascal van Ypersele

Jean-Pascal van Ypersele (Brussels, 
1957) has a PhD in Physics from the 
Belgian Université catholique de 
Louvain (UCL). He has specialized in cli-
mate change modelling and the study 
of the impact of human activities on cli-
mate. 

As professor at UCL (www.climate.be), 
he directs the interdisciplinary Master 
programme in Science and Management 

of the Environment. He is the author of 
numerous scientific articles and popu-
lar works regarding climate change and 
sustainable development. He was a Lead 
Author for the WGII contribution to the 
Third Assessment Report of the IPCC 
and was elected in 2002 Vice-Chair of 
its Working Group II. In 2008, he was 
elected Vice-chair of IPCC.

Jean-Pascal van Ypersele has been a 
member of the Belgian Federal Council 
for Sustainable Development since 1993. 
He chairs its Working Group on “Energy 
and Climate”. He was science advisor 
in the Belgian delegations to a dozen 
United Nations conferences from Rio 
(1992) to Copenhagen (2009). Among 
other prizes, he received in 2006 the 
Special Prize “Energy and Environment 
Award 2006” from the International 
Polar Foundation. Together with Al Gore 
and the thousands of scientists work-
ing for IPCC, he shared a (small) piece of 
the 2007 Nobel Peace Prize awarded to 
IPCC.

Sustainable Urbanism in Abu Dhabi
—
John P. Madden

John Madden is Senior Planning 
Manager of the Department of 
Sustainable Development and Urban 
Design for the Abu Dhabi Urban 
Planning Council (UPC). John’s current 
role is managing and directing devel-
opment growth within the Emirate of 
Abu Dhabi and helping to implement the 
principles and objectives of Plan Abu 
Dhabi 2030 with a strong emphasis on 
sustainability and urban design. 

Before joining the UPC, John had 
worked in varying planning capaci-
ties within the Central Area Planning 
Division at the City of Vancouver, 
Canada. He had played a key role in the 
delivery of innovative programs and 
land use plans including the Trade and 
Convention Centre expansion program, 
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an industrial lands strategy, mega wa-
terfront and downtown historic pres-
ervation plans, as well as the award 
winning Downtown Transportation Plan. 
Before joining the UPC, John was one of 
the lead project planners for privately-
held lands within Southeast False Creek, 
Vancouver’s most recent mega develop-
ment on the edge of Vancouver’s cen-
tral downtown.  John was responsible 
for overseeing the implementation of an 
aggressive plan to transform a former 
heavy-industrial brown-field site into 
one of North America’s leading sustain-
able communities. 

Energy Saving and Emission 
Reduction:  Chinese Low Carbon 
Strategy in 11th Five Year Plan Period
—
SHI Nan

Secretary General, Urban Planning 
Society of China (UPSC); Executive 
Chief Editor, City Planning Review 
(CPR); Associate Chief Editor, China City 
Planning Review (CCPR);

Senior Planner, China Academy of 
Urban Planning and Design (CAUPD).

Dr. Shi Nan has 28 years of planning 
experience and is specialized in pol-
icy analysis and master planning. He 
has been very active in major plan-
ning and research projects including 
the Revision of National Planning Act. 
He has more than 15 years of experi-
ence working with major international 
organizations including the World Bank, 
UNDP, IFHP, the Rockefeller Foundations 
etc. He is currently a Member of the 
National Board for Planning Education 
Accreditation and the National Board 
for Certified Planner Examination and 
Registration. His major publications 
include Some Observations concern-
ing China’s Urban Development, China 
Urban Development Report and Reader 
of Urban Planning etc.  

YU Taofang

YU Taofang, PHD, Lecturer of Urban 
and Regional Planning, in School of 
Architecture,Tsinghua University 
Beijing. Yu Taofang has research inter-
ests in urban and regional planning, the 
mega-city region of East China, and ur-
ban competitiveness. He is the author of 
Urban Competition and Competitiveness 
(2004), Urbanization in China (2008) 
and of numerous research papers in sci-
entific journals. 

From 2005 onwards: Lecturer at 
the School of Architecture, Tsinghua 
University; 05-2008-05-2009: Visiting 
Scholar at the Department of Geography, 
London School of Economics and 
Political Science, London, UK; 06-2003-
05-2005: Post Doctorial Research at 
the College of Architecture and Urban 
Planning, Tongji University, Shanghai, 
China; 01-2001-03-2001: Visiting 
Scholar at the Department of Geography 
and Resource Management, the Chinese 
University of Hong Kong (CUHK), Hong 
Kong. 

Low Carbon Kunshan:  Towards a 
Sustainable Future
—
Zhang Quan
Zhangquan, born in 1954, took a mas-
ter degree in 1984 from the Architecture 
Department of Nanjing Institute of 
Technology. He is now the deputy di-
rector of the Housing and Urban-rural 
Construction Ministry of Jiangsu 
Province, the senior urban planner as 
professor-level, adjunct professor of 
Nanjing University, Vice President of 
the Urban Planning Society of China, 
and the chief director of the Ecology 
Planning Committee of the Urban 
Planning Society of China. He was in 
charge of several famous plans, such 
as “Urban System plan of Jiangsu 
Province”, “Regional Plan of Nanjing 
Metropolis”, “Master plan for Lhasa City”, 
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“Master plan for Kunshan City”, and 
“Regulatory Plan of ecology demonstra-
tion plot in Wuxi City”.

The Carbon Footprint of UK Cities:  
4M: Measurement, Modelling, Mapping 
and Management
—
Kevin Lomas

Kevin Lomas is Professor of Building 
Simulation in the Department of 
Civil and Building Engineering at 
Loughborough University, having previ-
ously been the Director of the Institute of 
Energy and Sustainable Development at 
De Montfort University.  Loughborough 
is one of the twelve most highly funded 
UK research institutions in engineering 
and the physical sciences with a partic-
ular strength in energy demand, renew-
able energy and associated fields. 

A member of the Building Energy 
Research Group, Lomas has particular 
interests in the application of computer 
models to the design and assessment 
of buildings and the actual energy and 
environmental performance of occu-
pied domestic and non-domestic build-
ings. In recent years this has broadened 
into studies of energy use, carbon diox-
ide emissions and climate change at the 
city scale. He led the Carbon Reduction 
in Buildings Consortium (http://www.
carb.org.uk/) and currently leads the 4M 
consortium that is examining routes to 
reducing the carbon footprint of UK cit-
ies (http://mmmm.lboro.ac.uk/).

Practice-based research into the ar-
chitectural design and post-occupan-
cy performance of advanced naturally 
ventilated buildings has been funded 
through energy and environment con-
sulting. Notable projects include: the 
Queens Building, De Montfort University; 
Coventry University Library; the 
Olympic Stadium in Sydney; Lichfield 
Garrick Theatre; the School of Slavonic 
and East European Studies, University 

College London; and, latterly, a new 
Faculty Building for a college campus 
just west of Chicago, USA. These build-
ings have received numerous architec-
ture and environmental design awards. 

Lomas is the Loughborough Director 
of The UK Doctoral Training Centre for 
Energy Demand Reduction. A joint ini-
tiative with University College London, 
the Centre is the UK champion for mul-
ti-disciplinary postgraduate training in 
building energy demand and associat-
ed areas - policy and economics, design 
and construction, performance monitor-
ing, etc. (http://dtc.lboro.ac.uk/).

He has supervised 27 PhD students 
and 31 research projects and published 
around 110 journal and conference pa-
pers. He currently holds a Leverhulme 
Research Fellowship. 

Further authors:

Bell MC2, Firth SK1, Gaston KJ3, 
Goodman P4, Leake JR3, Namdeo A2, 
Rylatt M5, Allinson D1, Davies ZG3, 
Edmondson JL3, Galatioto F2, 
Brake JA2,Guo L1, Hill G2, Irvine KN5, 
Taylor SC5 and Tiwary A2

1. Loughborough University, Building Energy 

Research Group, Department of Civil and 

Building Engineering

2. Newcastle University, Transport Operations 

Research Group, School of Civil Engineering 

and Geosciences

3. University of Sheffield, Department of Animal 

& Plant Sciences

4. University of Leeds, Institute for Transport 

Studies

5. De Montfort University, Institute of Energy and 

Sustainable Development.
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Rebuilding after a Natural Disaster:  
Using the Opportunity to be ‘better 
than ever’
—
Dhiru A. Thadani

Dhiru A. Thadani, AIA, is a consultant, 
architect, urbanist, and educator who 
has been in practice since 1980, and 
has worked on projects in Asia, Europe 
and North and Central America. Since 
its formation in 1993, Dhiru has been a 
charter member of the Congress for the 
New Urbanism, and was appointed to the 
Board in 2005.

Dhiru was born in Bombay (Mumbai), 
India and moved to Washington, D.C. 
to study architecture. During his thir-
ty-seven years in Washington, D.C. he 
has taught, practiced, and has worked 
to place architecture and urbanism in 
the public eye. Dhiru has been involved 
in new developments, urban retrofits, 
neighborhood revitalization, and infill 
densification. His goal has been to cre-
ate neighborhoods that are walkable, 
and contain a diverse range and balance 
of workplace and housing. In addition, 
these new developments support region-
al planning for open space, and archi-
tecture that is responsive to the culture, 
climate and context. 

For the past twenty years, Dhiru has 
been the lead designer for several ma-
jor projects in developed and developing 
countries. The projects range in scale 
from government-sponsored autono-
mous new towns for 500,000 inhabit-
ants to smaller resort communities for 
900 residents, as well as small-scale 
residential infill interventions in revital-
izing neighborhoods.

A 804 page reference book titled, The 
Language of Towns & Cities: A Visual 
Dictionary, which Dhiru authored will be 
published by Rizzoli in October 2010. 

The Loss of Green Spaces in and 
around City Areas:  Learning from 
Syria.  (The Use of Medium Resolution 
Satellite Images in Examining the 
Impact of City Expansion on Urban and 
Peri-Urban Green Areas in Syria)
—
Peter Ross

Peter Ross is an urban planner of consid-
erable senior experience; he has a strong 
work record in countries in transition, 
helping reform urban planning process-
es to meet the needs of a rapidly chang-
ing world. He has spent long periods 
leading major projects in Syria, China 
and Indonesia, as well as in Europe. 
He has directed high profile European 
Union funded projects, and has worked 
on World Bank and United Nations 
projects. In 2003, in China, he was hon-
oured with the Shenyang Rose Award 
as an ‘Elite Foreign Expert’. Most recent-
ly Peter Ross has been the Municipal 
Administration Modernisation Urban 
Development Team Leader in Syria, co-
ordinating the project work on urban 
planning, traffic and transport plan-
ning, and urban development in six of 
the most important cities in the country, 
the extensive work with the old city of 
Damascus, and the work on the sustain-
able development of Palmyra, one of the 
most important heritage landscapes in 
the world, and a premier Syrian tourist 
destination. Peter Ross has had many 
articles published in both profession-
al journals and in lay magazines and 
newspapers; he serves on the editorial 
board of Urbanistica pvs (University of 
Rome).
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Cultivating the Capital:  How the 
Planning System is Vital to London’s 
Ability to Grow its Own Food
—
Jenny Jones

Jenny Jones is an ex-archaeologist and 
former chair of the Green Party. She has 
been a member of the London Assembly 
since 2000 and was elected as the first 
Green member on Southwark Council in 
2006.

In May 2009, Jenny was appoint-
ed Chair of the Planning and Housing 
Committee in the Assembly and has 
overseen reports such as Cultivating the 
Capital, looking at urban agriculture in 
London. She also sits on the Transport 
Committee.

Since elected to the Assembly, Jenny 
has worked to secure safer roads, im-
proved facilities for pedestrians and 
cyclists, reductions in road crimes and 
traffic, and excellent public transport for 
all users.

Jenny is also a member of the 
Metropolitan Police Authority, and has 
consistently called for greater police re-
sources for the enforcement of road traf-
fic laws, for stronger protection of civil 
liberties, and for a better police response 
to violence against women. 

In the previous mayoral administra-
tion Jenny was the chair of London Food, 
the Mayor’s road safety ambassador, 
and the Mayor’s green transport adviser. 
Jenny is also the former Deputy Mayor 
of London.

In all her roles Jenny has raised 
awareness of the dangers of climate 
change and the urgent need to reduce 
greenhouse emissions. Jenny has been a 
member of the project board that has led 
the delivery of the East London Green 
Grid of open spaces.

In 2004, Jenny was named as one of 
200 ‘women of achievement’.

Rosie Boycott

Rosie Boycott - Food Advisor to Boris 
Johnson, Mayor of London, and Chair, 
London Food Board

Rosie Boycott is a journalist and au-
thor. In 1971 she co-founded the femi-
nist magazine Spare Rib with Marsha 
Rowe. Two years later she and Rowe 
co-founded Virago Press, a publishing 
concern committed to women’s writing.  
She has worked on The Daily Mail, The 
Sunday Telegraph, Harpers and Queen 
and Esquire but is probably best known 
for her role as editor of The Independent 
on Sunday, The Independent, and The 
Express.

Rosie has written several books in-
cluding an autobiography: A Nice Girl 
Like Me: A Story of the Seventies; a nov-
el, All For Love; and a non-fiction book 
about running a small-holding, Spotted 
Pigs and Green Tomatoes: A Year in the 
Life of Our Farm.

In August 2008 she was appoint-
ed as Chair of London Food as part of 
Conservative Mayor Boris Johnson’s at-
tempt to help improve Londoners’ ac-
cess to healthy, locally produced and 
affordable food. 
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