
The Symbio City Approach

Conceptual framework for 
support to sustainable urban 
development in low and  
middle income countries





List of contents

Foreword.......................................................................................................2
1  Introduction......................................................................................3
1.1  Background...............................................................................................4
1.2 The purposes of the conceptual framework ..................................................5
1.3 How to use the conceptual framework .........................................................6
1.4  The urban environmental challenge ..............................................................7

2  The conceptual model......................................................................21
2.1 A conceptual model for analysing and supporting sustainable urban 
 development ........................................................................................... 22
2.2  Guideline structure ................................................................................... 25

3  Part 1: Working procedure .............................................................. 27
3.1  Step 1 – Define and organise the sustainability review ................................. 30
3.2  Step 2 – Make a diagnosis of the present situation...................................... 32
3.3 Step 3 – Specify objectives ...................................................................... 38
3.4  Step 4 – Develop alternative proposals....................................................... 43
3.5  Step 5 – Analyse impact ........................................................................... 47
3.6  Step 6 – Choose a strategy for implementation and follow-up ...................... 51

4  Part 2 – Specific subsystems and their potential synergies ............... 55
4.1  Sustainable Urban Functions – housing, industry, services etc. .................... 57
4.2  Sustainable energy................................................................................... 60
4.3  Sustainable waste management ................................................................ 62
4.4  Sustainable water supply and sanitation...................................................... 64
4.5  Sustainable traffic and transportation......................................................... 66
4.6  Sustainable landscape planning .................................................................68
4.7  Sustainable building design .......................................................................70
4.8  Essential synergies between different subsystems ...................................... 72

5  Part 3 – Institutional factors............................................................. 88
5.1  Overview of institutional factors ................................................................ 90
5.2  Urban governance and capacity building.................................................... 90
5.3  Legislation and policies............................................................................. 92
5.4  Financial resources and incentives ............................................................ 92
5.5  Spatial planning and land management....................................................... 95
5.6  Private Sector participation....................................................................... 97
5.7  Popular participation ................................................................................ 98
5.8  Transparency and accountability................................................................ 99
5.9  Public awareness ....................................................................................100

6  References and suggestions for furher reading ..............................101

7  Appendices ...................................................................................105
7.1  Appendix 1 Working Charts .....................................................................106
7.2  Appendix 1 – Multi Criteria Analysis ..........................................................115





Conceptual framework for support 
to sustainable urban development 
in low and middle income countries

The Symbio City 
Approach

This report was originally written by a working group consisting of Ulf Ranhagen

(main author), Karin Billing, Hans Lundberg and Tina Karlberg (co-authors)

on behalf of Sida INEC/Urban, represented by Sara Almqvist, Klas Groth, Tomas

Nyström and Lars Eklund. The revised version with focus on China has been com-

piled by Ulf Ranhagen (main author), Tina Karlberg and Olav Heinmets in June 2010. 

The following individuals have made contributions in connection with a seminar in 

March 2007: Rolf Lindell (Ministry of the Environment), Nils Viking (Royal Institute of 

Technology) Stig Egnell (Architect, consultant), Daniel Slunge (Gothenburg Univer-

sity), Henrik Nolmark (Sida consultant), Lars Hansson (Sweco), Östen Ekengren (IVL), 

Thomas Melin, Kurt Granberg and Helen Holm (Sida).



2

Foreword
Some scenarios predict that 60 percent of the world’s population will live 
in cities by 2030. The strong urbanization trend is particularly apparent 
in low and middle income countries in East and South Asia and Africa. 
Further, the rapid urbanization is, in many cities, strongly interrelated 
with a deteriorating environment and a wide spectrum of health hazards. 
At the same time, cities - if well managed - could provide an opportunity 
for economic growth, improved liveability and eradication of poverty 
among poor men and women. Combined, this situation of both threats 
and opportunities calls for local governments to improve city governance, 
develop a more holistic planning system built on integrated environmental 
solutions, social sustainability and economic growth.
 On this background a Swedish initiative entitled the Sustainable City 
concept (now called SymbioCity) suggesting an integrated planning ap-
proach, was launched by the Swedish Government in 2002. Already at 
an early stage, the Sino-Swedish collaboration was emphasised as a very 
important part of the concept.
 In 2006 Sida developed a policy for its support to urban development 
called ‘More Urban – Less Poor. Based on that policy, Sida  developed this 
conceptual framework for sustainable cities to concretize the planning 
approaches. The conceptual framework is not a blueprint that could be 
applied everywhere but rather an example and an inspiring tool to grasp 
the complexity of the planning process. The planning framework makes 
it possible to handle a number of issues and relationships of relevance to 
sustainable urban development.
 The Swedish Government has continued to develop the SymbioCity 
model into an approach to development of sustainable cities that is based 
on holistic and integrated methods, that have emerged from Swedish 
experience. Not least in China has this approach been welcomed and used 
by ambitious and foresighted cities, assisted by the Swedish Embassy to 
China and by the Sino-Swedish Environmental Technology Cooperation.
 The SymbioCity Approach in its current form is to be seen as a work-
ing draft, which will and can be revised. Experiences from two pilot cities, 
Viasakpatnam in India and Skopje in Macedonia, as well as experiences 
from Sino-Swedish collaboration regarding sustainable urban develop-
ment, will serve as input for a first modification of the concept. 
 For those who need to get an overview of the concept, there is also a 
short summary of The SymbioCity Approach available. This document is 
available in English on Sida’s website.*
 It is our firm belief that this conceptual framework would contribute 
to building more sustainable cities and towns to meet the paramount 
challenges that climate change, environmental degradation, poverty and 
urbanization poses to the world in the coming decades.
        

Pelle Persson    Mats Denninger
Policy Specialist, Infrastructure   High Representative,
and Urban Development, Sida  Sino-Swedish Environmental
       Technology Cooperation * www.sida.se/Global/About Sida/Så arbetar vi/SuciBrochureWeb.pdf.
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1. Introduction
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1.1  Background
With the increasing scale of urban growth – especially in some areas
of Asia and Africa – there is immense need for more holistic plan-
ning and governance of city development, including environmental
system solutions. There is also an urgent need for improved manage-
ment and operation of municipal environmental infrastructure. This
situation formed the background for the Swedish initiative and pres-
entation of the Sustainable City concept by representatives of the
Swedish Government and the Swedish Trade Council at the World
Summit on Sustainable Development in Johannesburg in 2002.
 Sustainable urban development is one focal area 2010-12 in the 
Swedish Policy for Global Development under the heading of the 
climate change and environmental challenge, as outlined in the Gov-
ernment bill on a coherent policy for development to meet the global 
challenges (2009/10:129).1 It is also one of four suggested focal areas 
for a new Government Policy for Environment and Climate Change 
(to be decided on 2010). It is also a central aspect of Sida’s policy on 
support to urban development, Fighting Poverty in an Urban World 
(2006-11),2 whose overall objective is “to promote the development 
of sustainable cities where all citizens have opportunities to improve 
their living conditions and thus can further contribute to the devel-
opment of their city and country.” Since 2008 the Sustainable City 
concept has been renamed as Symbio City Concept serving as a 
communication platform for dissemination of Swedish environmen-
tal technology in close linkage with sustainable urban development 
including institutional arrangements and planning processes. This 
book is an integral part of the communication platform. 
 One of the primary objectives of the Symbio City concept is
to promote an integrated and multidisciplinary approach by focusing
on possible synergies between different subsystems or fields of
action, as this may contribute to better solutions in the end and a
more efficient use of natural resources for sustainable urban develop-
ment coupled with poverty alleviation. Out of 3 billion urban
dwellers today, approximately 1 billion are living in “slums”, defined
as habitation with insufficient clean water or durable housing. Due
to the lack of access to clean water and sanitation, an estimated 1.5
million urban residents die each year, most of them young children.
 Parts of the concept have, for example, been applied in China as
the basis for a development of principles for green city districts 
including eco-cycle models, integrated land use, transportation and 
green area planning, sustainable building design as well as strategies 
for reduction of air pollution, for waste management and for district
heating/cooling. In the cities of Wuhai and Hohhot in China the
approach has, to date, been used in contacts between a group of
Swedish companies, together with the Swedish Trade Council, with
local and central authorities. Hitherto, the largest application of the 
Symbio City concept in China is the planning of the Caofeidian 
EcoCity in Tangshan serving as a large-scale example of integrated 
systems solutions developed in close collaboration between Swedish 
and Chinese experts.
 Sida believes that the Symbio City concept may be a starting point 
for further development of methods and tools for sustainable
urban development in developing and transition countries, paying

1) Amendment to Government Directive to
Swedish International Development Coop-
eration Agency for financial year 2006,
Ministry for Foreign Affairs, March 2006.
2) Sida (2006) Fighting Poverty in an Urban 
World – Support to Urban Development (Policy)
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special attention to the conditions and needs of poor women, girls,
men and boys. One important factor behind this Sida initiative is the
option to mobilize the Swedish resource base to contribute to inte-
grated solutions of the problems in close collaboration with the local
resource base. A number of stakeholders should be involved in the
processes – municipalities, other public authorities at national, 
regional and local level, institutes, universities, companies and the 
extensive networks among all these stakeholders.

1.2  The purpose of the conceptual framework
The primary focus of this book is on sustainable urban development 
and in particular on the urban physical environment. The main pur-
pose of the conceptual framework is to;

•   serve as a basis for dialogue with cooperation partners regarding 
sustainable urban development aimed at practical and inte-
grated solutions and environmental system solutions with links 
to social and economic aspects

•   support a proactive method of working by promoting a holistic 
and integrated approach in such dialogues

•   serve as a basis for multi-disciplinary or sectoral sustainability 
reviews on all levels of a city – the city as a whole, city districts 
and delimited urban areas

•   contribute to the development of city-wide strategies for short 
term, medium term and long term improvements of the envi-
ronment related to both economic and social dimensions

•   facilitate the evaluation of proposals elaborated in collaboration 
with different developing countries concerning a number of 
aspects in order to contribute to a more comprehensive support

•   contribute to capacity building by mutual sharing of knowledge 
and experience between Sweden and other countries, and thus 
provide opportunities for Swedish involvement in fields where 
Swedish competence is deemed to be strong

This conceptual framework should be used in a flexible and adaptable 
manner in order to reflect local conditions and the specific needs of a 
certain region, city/town or city/town district. Sida’s existing policies 
relevant to sustainable urban development should provide an obvious
starting-point and complementary framework.
 As sustainable urban development is a very complex field which
includes a number of difficult areas, the conceptual framework pro-
vides an overview of many issues instead of going deeply into each 
separate field. Special focus will, however, be placed on systematic 
working procedure and on the interfaces and synergies between dif-
ferent fields of action. One ambition is to contribute to an approach 
that facilitates working with the entirety, as a supplement to special-
ised guidelines and materials dealing with individual fields. Whereas 
the conceptual framework focuses on urban development related to 
urban environmental issues, the application of guidelines within this 
vast field may result in partnerships aimed at the improvement of 
economic and social conditions including democracy, human rights, 
decentralization and fiscal flows, disparities between rich and poor, 
gender equality etc. The systematic approach and manner of structur-
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ing the material used may be applicable in an extension of the concep-
tual framework to include social and economic issues.
 Any analysis and action related to the urban environment neces-
sarily needs to take into consideration the situation of disadvantaged
women, men, girls and boys, and must ensure that their needs are
taken into account. This is particularly important bearing in mind
that the poor often lack a voice and are not involved in plans and
decisions regarding the development of their city or country. It is
however outside the scope of this text to discuss these issues in 
detail – there are other specific guidelines elaborated by Sida and
others for these areas.
 This conceptual framework will encompass poverty analysis and 
proposals regarding poverty alleviation as issues of basic impor-
tance to low and middle income countries. The intention is that this 
conceptual framework should be used by different Swedish actors in-
volved in international relations. Such contexts could be bilateral and 
multilateral development cooperation, partner driven cooperation, 
training/knowledge programs, research cooperation, export promo-
tion and visiting programs.  Other possible groups that have been 
considered when developing and applying the conceptual framework  
include: 

•   dialogue partners in developing countries, for example mayors 
of cities and towns, other decision-makers and NGOs,

•   financiers of urban environment and planning programmes and 
projects,

•  the business sector and stakeholders in industry.

1.3  How to use the conceptual framework
The conceptual framework is presented in three parts: Working 
procedure (part 1), Subsystems (part 2) and Institutional factors (part 3). 
The three parts are closely interconnected but each part may also be 
used independently in the work of preparing a sustainability review 
and analysing projects and proposals with regard to environmental 
planning.
 In many cases it will be useful to combine the three parts, and this
combination may be carried out in many different ways. When plan-
ning for a project concerning specific subsystems such as water, waste
or energy, institutional factors including urban governance and
urban planning are often vital to the success of the project.
It is possible to initiate a sustainability review using at least two
different approaches: 

1.  A multi-disciplinary approach where a city or city district is 
analysed from a number of perspectives in order to identify 
synergies between different aspects in the integrated planning 
framework. The proposed working procedure can be used to 
support this review.

2.  A sectoral approach where a specific aspect such as water, waste 
or transportation is analysed in detail, for example when there 
already is a practical solution or project proposal on the table. A 
successive broadening of the scope of the review is promoted, 
aimed at identifying potential synergies with other aspects from 
the starting-point of one specific aspect. This way is often neces-
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sary as it is usually very difficult to exchange institutional barri-
ers for a multi-disciplinary approach in a short term perspective. 
By using this approach, the mindset of decision-makers may 
successively be shifted in order to embrace the multi-discipli-
nary approach. The proposed working procedure, combined with 
the other two parts, can be used to support this review.

 In both types of approaches the sustainability review can be sup-
ported by the systematic working procedure combined with informa-
tion from Part 2 (Sub-systems) and Part 3 (Institutional factors).
This conceptual framework  can also be used in change and develop-
ment processes within a city or a town: 

1.  In an early phase of planning of new cities (towns) or renewal of 
existing cities (towns) where the review may serve as a valuable 
input for making a city or a city district more environmentally 
sustainable. This “window of opportunity” to make the city sus-
tainable can be utilised.

2.  As a follow-up and improvement of newly prepared, compre-
hensive or strategic plans where a review can result in environ-
mental solutions in the detailed planning and design which can 
enhance the sustainability of the city or city district

3. As part of revision of old plans in a sustainable direction.

1.4  The urban environmental challenge
Urban growth tendencies in transition and developing countries
Since the beginning of this century the majority of the world’s six
billion people have lived in cities.
 The world population may rise from the current six to nine billion
people in 2050. Some scenarios predict that 60 percent of the world
population will live in cities by 2030. The urbanisation trend is appar-
ent especially in the developing countries or countries in rapid transi-
tion. The future growth of the world’s population will take place
almost entirely in the urban areas and it is mainly in the cities and
towns of the less developed countries where these people will live.
Each year 50 million people move to urban areas, most of them into
shanty towns.
 The urban population in developing countries will soon surpass
the rural population according to UN statistics and projections. The
rural population began its decrease in absolute numbers in the 1950s
– soon after 2015 this will also occur in less developed countries. At
the beginning of the 21st century, the average annual urban growth
rate in the least developed countries was 4.3 percent but some of
these countries experienced rates of 6 percent and above.
 Some large cities experienced an annual growth rate of 7–10 per-
cent for the second half of the 1900s. Between 1985 and 2003 the
urban population in these countries increased from 1.2 – 2.1 billion
and is expected to reach 3.1 billion by 2020. Behind these global
figures there are important differences between regions and countries
and also within countries and cities.
 Latin America’s developing countries represent the most urban-
ised areas in the world. Approximately 75 percent of the population
lives in urban areas. The figure for South America is 81 percent
and for Central America 69 percent. Urban growth is slightly lower
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than in other developing countries, less than 2 percent. Like many
other mega-cities, the annual rate of population growth in Rio de
Janeiro with 12 million inhabitants has slowed down and is expected
to average only 0.9 percent throughout 2000–2015.
 In Africa, being the least urbanised continent, almost 40 percent
of the population today live in urban areas. The figure for 2025 is
predicted at 60 percent showing an urban growth rate of approxi-
mately five percent. In South Africa, 54 percent live in urban areas 
whereas only 26 percent are urbanised in eastern Africa. In Uganda,
Ethiopia, Eritrea, Malawi, Rwanda and Burundi 80 percent still live
in rural areas.
 As it is for Africa, the urbanisation level in Asia is almost 40 per-
cent. Urban growth is, on average, 2.5 percent with the highest figure
in Cambodia (5.5 percent). 
 China is undergoing the largest internal migration in the history 
of the world. Since year 2000 the urban population will increase its 
share of the total population from 36 to 45 percent with an average 
yearly increase of 15,3 mill people.3Twenty years ago only 27 percent 
of the population lived in cities. Between 1980 and 2007 the number 
of cities with over 1 million residents has increased  from 15 to 118! 
China has 45 very large cities with populations of between 1–10 
million people.  A large share of of Chinas´s workforce (about 150 
million people), the so called “floating population”,   is working an-
other place than where they have their registration (hukou).4 Within 
the next decade , China will be transformed from a predominately 
rural society into an urban one, and by 2020 at least 60 percent of the 
population  is expected to be living in cities and towns.5 

Urbanisation means new opportunities for humankind
The flow of people toward cities seems unlikely to stop or even slow
down. One of the reasons for this is that life chances and economic
opportunities are often better in cities, even for many of the disad-
vantaged.6 Cities attract settlers. Urbanisation provides a crucial
opportunity from this perspective; to create living patterns harmo-
nised with nature’s rhythms as people continue to create urban habi-
tats. Cities with their high density also offer economy of scale for
public transport, and for recycling of water, waste and materials as
well as for efficient energy use.
 Cities attract settlers and retain residents because they offer
opportunities for employment and education. Often, people will do
things they could not have done in rural settings and sometimes this
will push the urban community and economy in a new direction, for
example by opening up new kinds of businesses. Cities offer a wide
range of attractive cultural activities and open up opportunities for
social networking with many different kinds of people.
 Though cities employ about 45 percent of the country´s popula-
tion, they are responsible for generating close to 70 percent of the 
country´s GDP. Potentially, urbanization can lead to a more equi-
table social society and a more sustainable natural environment. In 
the long term, social and environmental sustainability are critical to 
economic development. Therefore China´s challenge is to find ways 
to promote urbanization that satisfy the need for sustainable social, 
environmental and economic development. 7

3)  UN Habitat (2008)
4)  Ljunggren, B (2008)
5)  Benewick, R & Donald SH (2009)
6) This discussion is based on texts in World-
watch Institute, 2007, State of the world. Our
urban future, p 6.and onwards
7) Hårsman, B & Rader Olsson A (2005)

Traditional game playing in a public park, 
Beijing, 2008.
PHOTO: ULF RANHAGEN
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In both India and China, the five largest cities contribute to approxi-
mately 15 percent of the national GDP (2004) which is roughly three 
times what could have been expected solely on their relative shares of 
the population.8

Environmental problems related to urbanisation
and urban growth
In spite of all real and potential opportunities that urbanisation
offers, the impression is that it is the problems related to urbanisation
that dominate. The city’s opportunities are seldom realised, evident
especially in cities in the developing world. Today’s high-income cit-
ies should possess the economic resources to solve many problems for
their disadvantaged residents as well. Yet the use of resources is
mostly unsustainable and the high consumption approach is plainly
unaffordable for slum dwellers.
 The environmental impact of cities is enormous, due both to their
increasing demographic weight and to the amount of natural resourc-
es they consume. Every aspect of urban living has significant implica-
tions for the planet. From the billions of people driving cars or
two-wheelers along metropolitan highways to the energy required to
either heat or cool buildings and to bring in food, often from the
opposite end of the earth.9 Energy supply based on fossil fuels and
low energy efficiency in buildings are often a major cause for envi-
ronmental problems as CO2 emissions and other kinds of air pollu-
tion contributing to climate change.
 Poor people are often the most affected when the environment is
degraded, or inaccessible due to weak environmental management,
since they more commonly directly depend on a range of natural
resources for their livelihoods. Exposure to water and air pollution,
toxic chemicals and environmental hazards such as floods, droughts
and landslides are severe problems that poor people often cannot
counteract. Furthermore many urban poor, living in unofficial slum
areas without land title and not registered as inhabitants of the city,
often lack a voice and are not involved in plans and decisions regard-
ing the development of their city or country.  
 In Eastern Asia, 28,2 percent of the urban population dwell in 
slums. In fact, China is home to a full one-fifth of the world´s slum 
population – the same as the the country´s share in the global popu-
lation. Thanks to China´s own significant achievements, Eastern Asia 
as a whole reduced slum incidence by an estimated 25 percent.10

 The ecological footprint is an instructional tool representing the
area of productive land required for supply of energy, foodstuffs and
other resources. The ecological footprint, calculated on the rich
populations of the world, increased by 400 percent during the 20th
century. During the same time period, the land in the world available
for organic production fell by a quarter of what it was at the start of
the last century, from around six ha per capita to around 2,1  ha per
capita. The area of land available is here calculated on the basis of
the global population. 
 The wealthy proportion of the world’s population consumes
about three times the land area per capita than is available for the
total global population per capita. In Africa and Asia-Pacific, the
average footprint is less than the productive area of the biosphere

8) UN Habitat (2008)
9) From an article by Burdett, R & Kanai,M
(2006), City-building in an age of global
transformation from the book Cities – Archi-
tecture and Society published for the 10th In-
ternational Architecture Exhibition in Venice.
10) UN Habitat (2008)

Traditional public life in Beijing, 2008.
PHOTO: ULF RANHAGEN
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per capita. However, this footprint is rapidly increasing at least in
India and China.
 The ecological footprint may be relevant for the description of
urban environmental problems in an overall perspective. It may be
used as an alarm clock that urges us to do all we can to improve our
environment.11 The ecological footprint helps to put issues into a 
larger perspective. The footprint can be interpreted as the total area
that would have to be enclosed within the city under a glass capsule
in order to sustain the consumption patterns of the people of that
city. This mental image illustrates one important reality: as a result of
high population densities, the rapid rise in per capita energy and
material consumption and growing dependence on trade, the ecolo-
gical locations of human settlements no longer coincide with their
geographical locations. Cities and industrial regions are dependent
for survival and growth on a vast and increasingly global hinterland
of ecologically productive landscapes.12 One drawback of the ecologi-
cal footprint is that there is no agreed upon way to measure it for
cities. As the resources needed for a specific city are located in many
places around the globe it is difficult to use the metaphor footprint
practically in sustainable urban development.
 The summary of specific environmental problems below refers, to
large extent, to descriptions in current books and reports.13

Climate change
Extensive use of fossil fuels results in emission of greenhouse gases,
thereby elevating the risk of drastic climate change and global warm-
ing. Using Antarctic glaciers, scientists have determined that current
levels of carbon dioxide are extremely high compared to those
over the past 400,000 years. This increase has contributed to a rise in
global temperature by an average of +0.6 +/-0.2 degrees Celsius

11) The concept could, according to Tan-
nerfeldt & Ljung (2006) More urban less 
poor – an introduction to urban develop-
ment and management. Sida and Earthscan, 
be misleading, since it focuses on the spatial 
dimension. They claim that it is the aspects 
of production and consumption patterns that 
are the cause of environmental degradation.
However it is in the urban areas where many, 
and perhaps the most serious, environmental 
challenges have to be met.
12) Wackernagel & Rees (1996) Our Ecologi-
cal Footprint. Reducing Human Impact on the 
Earth. New Society Publishers.
13) Including Davis, Mike (2006) Planet of
Slums, London : Verso and Tannerfeldt &
Ljung (2006)

FIGURE 1. Ecological footprint –
the discrepancy of the footprint in
the rich world (Africa and Europe)
compared to the land available for
the total global population per
capita Source: Wackernagel &
Rees (1996)
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over the last hundred year period. IPPC (the International Panel on
Climate Change) forecasts an increase of global temperature to 1.4 –
5.8 degrees Celsius during the next hundred years which may result
in sea levels up to 0.9 m higher.
 The effects of global warming accelerate the risks and vulnerabili-
ties of urban areas in many ways. Cities situated on floodplains or
coast lines run the risk of flooding during extreme weather events.
The predicted sea-level rise by the end of this century will cause
enormous impact. The increase in global temperature will cause
potentially damaging consequences in the form of extreme weather
episodes such as heat waves, flooding and extreme storms. Even
monsoon patterns may be altered in Asia and precipitation take
place out to sea instead over the continent.
 As cities are ultimately linked to rural areas, the impact on the lat-
ter will bring serious consequences for urban areas. These extreme
weather events that are predicted will exert huge impact on potential
loss of life and property, as well as on all aspects of infrastructure. In
the dry regions of the earth, the shortage of water will be even more
severe, while wet regions could expects greater rainfall.

14) Ljunggren,B (2008) and Benewick & 
Donald SH (2009)

Example
According to a Chinese climate report coal stands for 69 percent 
of the total energy consumption in China (2005) which means 
that the economy is “coal driven” while oil stands for 21percent 
and natural gas, hydropower, nuclear power, wind power, solar 
energy stands for 10 percent 80 percent of the electrical energy is 
generated in coal power plants. This fossil fuel dominated energy 
mix makes China the world´s largest emitter of  carbon dioxide. 
The per capita emissions are 4 tons which is only one fifth of the 
US emissions with 20  ton per capita.14

One of the most vulnerable countries in this perspective could be
Bangladesh where 17 million people live less than 1 m above sea
level. Other countries such as China and Vietnam have already
experienced very severe flooding, killing thousands of people. The 
poor population of the cities, living on marginal land, is placed at the
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highest risk in relation to extreme weather episodes. Hurricane Mitch 
in Central America could well illustrate such events. However
similar storms in India, Vietnam, Philippines and Indonesia have killed 
many thousands of people and caused immense loss of property. 

Natural and artificial hazards
The settlements of the poorest are on the margins of the cities in
areas located on steep hillsides, floodplains, railroad sides, waste
dumps etc. Squatters are the pioneer settlers of these types of areas
but also of swamps, volcanic slopes, chemical dumps and desert
fringes – areas that more well-off citizens would not ever imagine
living in.
 Precisely because these sites are so hazardous and unattractive,
they offer protection from rising land values in the city. Such sites are
the normal living sites for the poor of the city and they are exposed
to risk of disaster. Temporary urbanisation has multiplied – some-
times more than tenfold or even more – the inherent natural hazards
of urban environments everywhere. “Slum populations” are growing
by 25 million per year, and a part of this population is due to migra-
tion into the cities. When people move to cities they lose their rural
networks and neighbours that they could previously rely on during
and after disasters.
 Earthquakes destroyed more than 100 million homes in the 20th
century, mostly in slums, tenement districts or poor rural villages.
Seismic risk is so unevenly spread in cities that the term “classquake”
has been coined to characterise the biased pattern of destruction. 
However, the chief anxiety of the poor is, according to Davies, fire. 
Although slum fires are often anything but accidents; rather than 
save the expense of court procedures or waiting for an official demoli-
tion order, landlords and developers frequently prefer arson.
 If natural hazards are magnified by urban poverty, artificial
hazards are created by poverty’s interaction with toxic industries,
anarchic traffic and collapsing infrastructures. Many residents living
in areas exposed to regular flooding return to their difficult life out of
economic necessity.
 All classical principles of urban planning, including the preserva-
tion of open spaces and the separation of noxious land uses from 
residential areas, are stood on their heads in poor cities. A kind of 
infernal zoning ordinance seems to surround dangerous industrial 
activities and transport infrastructures with dense thickets of shanty 
housing.

Traffic congestion, deaths and injuries in traffic
Sprawling urban growth without equivalent social investment in
mass transport or grade-separated highways has made traffic a public
health disaster. In spite of extreme congestion, motor vehicle use
in developing cities is soaring. In 1980 the third world accounted for
only 18 percent of global vehicle ownership; by 2020 about half of
the world’s projected 1.3 billion cars, trucks, and buses – along with
several hundred million motorbikes and scooters – will clog the 
streets and alleys of poorer countries.
 The overall cost of road deaths and injuries, according to WHO,
is estimated at “almost twice the total development assistance re-

Urban setttlement on waste land fill is
common in developing countries. Port
Elisabeth, South Africa.
PHOTO: ULF RANHAGEN

Effects of the Katrina hurricane. Global
warming is a threat towards both devel-
oped and developing countries.

Bicycles compete with cars in Chinese 
cities.
PHOTO: ULF RANHAGEN
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Examples
•   One quarter of the favelas in Sao Paulo are located on hazard-

ous steep hillsides and riverbanks facing likely risk of rapid 
erosion

•   In Caracas, two thirds of the slum area population live on 
unstable hillsides, also running the risk of seismic activity. At 
least 25 percent live in absolute poverty

•   The August 1988 rainstorms and the Nile flood displaced 
800,000 poor residents of Khartoum. Even though the flood 
high watermark was lower than the 1946 peak, it did ten times 
as much damage largely due to the increased sprawl of slums 
without drainage located in the floodplain.

Traffic congestion and air pollution due
to old vehicles are increasing problems
in many developing countries. Pune,
India.
PHOTO: ULF RANHAGEN ceived worldwide by developing countries”. WHO considers traffic to

be one of the worst health hazards facing the urban poor, and predicts
that road accidents, by 2020, will be the third leading cause of
death. In New Delhi 10,000 people die each year from air pollution
caused by traffic. 
Rapid urbanisation in developing countries, in combination with
expanding industries and traffic, has led to the situation that indi-

Example
•   In China – formerly the home of the bicycle – planners now 

give irrational priority to automobiles. Simultaneously, bicycle 
commuters have been penalised by new license fees, and the 
end of bicycle subsidies formerly paid by work units. The aver-
age number of deaths on the road was 68 per million people 
in 2006. Despite the significant increase in privately owned 
passenger vehicles (varying between 2-300 percent or more 
between 2002-07 with China’s average 175 passenger vehicles 
/10 000 people in 2007) the number of people killed in traffic 
accidents is decreasing. 15

•   China was long a nation of bicycles but now the two-wheelers 
are in decline dropping by 26 percent between 2001 – 2006 
and they are now banned on many city streets.16 However, a 
positive sign is an increased number of electrical mopeds in 
the cities.

•   The car market in China exploded 2009, partly due to stimu-
lations from the state, to become the world´s largest car 
market with 13,6 million vehicles sold 2009. This meant a 50 
percent increase compared to sales 2008.

15)  Benewick,R & Donlad S H (2009) 
16)  Campanella (2008)

viduals will face similar health risks that eastern parts of Europe were
facing 30 years ago due to coal combustion. The lack of functioning
urban transport systems in many cities in South East Asia and a
rapidly growing number of cars are generating severe health prob-
lems. Air pollution caused by motorisation is a serious problem due
to old buses, superannuated trucks and two-wheelers. Two-stroke
engines emit ten times as much fine particulate matter as modern
cars and they emit three to five times the level recommended by
WHO. 

Bicycling in Beijing, 2008.
PHOTO: ULF RANHAGEN
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 Bangkok adds 500 new cars every day and Beijing 1000 cars every
day. Cars are a major contributor to global climate change (25 per-
cent). The exhaust gases from cars cause premature death and health
problems from particles, sulphur dioxide, nitrogen oxides and the
formation of photochemical oxidants where ozone and peroxyacetyl
(PAN) are the most important. The particulates formed by combus-
tion and from traffic are a major problem, especially those smaller
than 10 microns (PM 10) that are deposited in the lungs causing 
respiratory problems such as asthma, bronchitis and may lead to
respiratory mortality. Children in particular are sensitive to these
emissions. Poor people living close to the traffic of the cities are 
placed at extremely high risk. 
Lack of green areas and biological diversity
Sustainable urbanism presupposes the preservation of surrounding

Example
•    Foul air is most deadly in the sprawling mega cities of Mexico 

(300 bad ozone days per year), Sao Paulo, New Delhi and 
Beijing. Breathing Mumbai’s air is said to be the equivalent of 
smoking two-and-a-half packs of cigarettes per day.

•  In China a government study showed outdoor air pollution 
as causing 400,000 premature deaths each year. The WHO 
interim target for countries with heavy pollution is 70 micro-
grams per cubic meter. Only two of China´s major cities met 
that target in 2006. 

Green areas and options for local cultiva-
tion of vegetables are of basic impor-
tance for poor people. Buffalo City South
Africa.
PHOTO: ULF RANHAGEN

wetlands and agriculture. Environmental efficiency and public afflu-
ence require the preservation of green lands, open spaces and natural
services; cities need an alliance with nature in order to recycle their
waste products (composting) into usable inputs for farming, garden-
ing and energy production. Urban open space is typically buried
under uncontrolled waste. Peripheral greenbelts are being converted
into ecological wastelands. Even small green areas within the city
could maintain high biodiversity, especially if they are wetlands.17

850 million people worldwide are undernourished and 75 percent
live in urban areas suffering from food shortage. Urban agriculture
could be one important factor for improving childhood nutrition.
Landfills and marginal lands within the cities could be used. Bang-
kok, with 10 million inhabitants, obtains one third of its aquaculture 
products (fish water plants) from the peri-urban areas of the city.

Waste problems
Less than 50 percent of the daily amount of waste in large cities in
developing countries is collected by municipalities. In most slum
areas there is no (organised) collection at all. The chronic discrepancy
between the rate of trash generation and properly organised disposal
is often staggering. The situation is particularly severe when it
comes to different kinds of hazardous or contagious waste, such as
waste from industries and hospitals, but also from households. The
amount of all kinds of waste is growing.
 Sanitary landfills are rare in the developing world, and uncon-
trolled dumping presents a major, long-term threat to soil, ground-
water and surface water. Even a limited rehabilitation of all uncon-

17) This was first recognised in an urban 
context by urban theorist Patrick Geddes in
Geddes, P (1915) Cities in evolution. Lon-
don: Williams and Norgate.

Spacious walking paths shadowed by 
trees in Beijing, 2008.
PHOTO: ULF RANHAGEN
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trolled sites in the world would cost billions of dollars. Uncontrolled
use and dumping of hazardous waste leads to bio-accumulation of
persistent organic substances along the entire food chain that affects
everything in it, including humans – rich and poor.
 Waste management in developing countries also presents a direct
major health hazard since many poor people trade in waste, work as
waste pickers on uncontrolled waste dumps, and also because the
unsanitary handling of waste means diseases are free to spread
through vectors such as rats, dogs, monkeys and birds.

Access to water is a necessity in every
city. Nelson Mandela Metropole, South
Africa.
PHOTO: ULF RANHAGEN

Examples
•   The average collection rate is low in many cities: Dar-es-Sa-

laam (25 percent), Karachi (40 percent), Jakarta (60 percent).
•   Kabul is turning into one big reservoir of solid waste. If all 

of the 40 garbage trucks make three trips a day, they can still 
transport only 200 – 300 cubic metres out of the city which is 
only 25-40 percent of the total waste produced by 2 million 
people every day.

•   In Colombo, Sri Lanka, where slums sprawl into fields, a 
unique form of cultivation called keera kotu has emerged, 
whereby urban waste, including what is hygienically unsuit-
able, is used to grow vegetables as fast as possible and wherever 
possible.

Water scarcity
On a global scale there is no such thing as water scarcity. However,
scarcity in some African, Middle Eastern, American and Asian
countries is of the greatest concern, even if the problem does not
always have an immediate connection to urbanisation. Groundwater
levels drop drastically every year as agriculture, cities and industries
compete for water. More than 70 percent of the world’s fresh water is
used in agriculture,18 and major water resources are shared between
countries. There is a pressing need for nations to manage water
resources better on international, national, regional and local levels.
 The need to conserve and manage water worldwide is currently
recognised in wider circles, however water management improve-
ments have yet to be made. Water stress in China, India and sub-
Saharan Africa increases every year and is expected to affect more
than 3 billion people by 2025.
 To the individual it does not matter whether water scarcity has
quantitative, qualitative or institutional causes, and water scarcity in
this broader sense is, of course, more pronounced. During the period
1990-2004 the number of people without access to drinking water
actually increased by 25 percent and the portion of people without
sanitation increased by as much as 30 percent. These alarming figures
could become even higher in the light of a climate change scenario.
In order to meet the Millennium Development Goals (MDG) by
2015 more than 1.6 billion people – half of them in urban areas –
need to gain access to adequate sanitation and drinking water.
 Despite improvements aimed at increasing access to drinking
water, forecasts estimate that close to 1 billion people will still not
have access by 2015. It is likely that MDG targets will be met better18) 2007 World Water Day, Coping with

Water Scarcity.
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in urban areas than in rural as access is approximately three times
better in cities than in the countryside.
Water and sanitation problems
Service coverage of water supply and sanitation is generally poor in
developing countries, and even when coverage is higher, service qual-

Examples
•   Around 1.2 billion people, or one-fifth of the population on 

the earth, live in areas of physical water scarcity.
•   Food production requires on average 2–3 cubic metres of 

water per person and day. For household purposes somewhere 
around 30 to 150 litres are required per person and day

•   Groundwater levels in Inner Mongolia, China, drop every 
year. In the region’s capital, Hohhot, the decline is reported to 
be one meter annually.

•   China has a low access of water per capita. For the whole 
country the access is one fourth of the global average and in 
northern and western China only one tenth. 19

19)  OECD 2007.

ity and environmental protection objectives are poorly met. Water
supply services are often too expensive for the poorest part of the
community. The lack of clean water and basic sanitation kills at least
1.8 million children every year.
 Rapid urbanisation forces poor people to settle in areas where the
water supply and sanitary situation is often even worse than in other
parts of a city, along river basins that serve as sewage drains or close
to uncontrolled waste dumps. The appalling hygienic conditions in
the slum areas pose a risk for epidemic diseases, and governments
need to take vigorous action. The scarcity of clean water in urban
slum areas is a growing concern due to microbial contamination and
high levels of hazardous chemicals.
 Water supply and sanitation is typically an urban responsibility, 
but local urban authorities lack financial resources for major, common 
investments. Poor people tend to pay a high price for the little fresh 
water they can get, and the poor sanitary situation is a major cause of 
water-borne diseases. Very often water distribution seems to undergo 
a wave of privatisation. Not because of political decisions but because 
public networks deteriorate, and investments cannot keep up with 
urbanisation. The impact on human health and the environment of
this ad-hoc privatisation is uncontrolled and unmeasured at best.
 The direct health implications of poor sanitation and water supply
are striking, but the mismanagement of water also has a negative
environmental impact on rivers, lakes, shores and ground water.
Lakes are over-fertilised by sewage, resulting in changed fauna and
flora or even extinction of species, groundwater is contaminated by
nitrates and bacteria, water supply sources are contaminated etc.
The constraining effect on the economy (from poor water and
sanitation practices) is being increasingly recognised, and in growing
economies such as India and China the demand for improved service
and coverage is coming more and more also from the private sector.
In many cities where provision of water has improved, it has not
been due only to technological improvements, but rather by financial

Transportation of water bottles in Beijing, 
2008.
PHOTO: ULF RANHAGEN
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and management innovations.
The urban health crisis
Hand in hand with urbanisation have come epidemics of health
issues such as tapeworm, roundworm etc. that previously were

20) Source: Davis, M (2006)
21) UN Habitat (2009)

Examples20

•   The mega city of Kinshasa (Democratic Republic of Congo) 
with a population fast approaching 10 million, has no water-
borne sewage system at all.

•   In Nairobi, the Laine Saba slum in Kibera in 1998 had 10 
working pit latrines for 40,000 people.

•   Less than 10 percent of homes in metro Manila are connected 
to the sewer systems.

•   In India only 17 of 3,700 cities and large towns have any kind 
of primary sewage treatment system before final disposal. Cit-
ies that can provide 24-hour water supply are rare, if they exist 
at all.

•   In Chinese cities the sanitation coverage has increased from 
61 percent 1990 to 74 percent 2006. There is also an increase 
in rural areas but on a lower level, from 43 percent 1990 to 59 
percent 2006. 21

usually confined to rural areas. Dominant mega cities find it relatively
easy to export some of their environmental and sanitation problems
downstream, using other regions as sinks for waste and pollution.
A worsening urban sanitation and public health infrastructure
has accompanied the compression of national and municipal budgets
under the World Bank-sponsored SAPs (Structural Adjustment
Programs). 
 Another part of the problem is that when urban elites move to
gated compounds in the suburbs, they worry less about the threat of
disease in the slums and more about household security and the con-
struction of high-speed roads.
 The growth of the urban population in many cities is strongly
interrelated with a deteriorating environment and a wide spectrum of
health hazards. People in slum areas are made particularly vulnerable
by lack of accessible clean water that causes severe health problems
such as diarrhoea and cholera. These problems are worsened by the
fact that drinking water sources are polluted by effluent from indus-
tries, pesticides etc. Annually it is estimated that 2 million people die
from diarrhoeal diseases in urban areas. Health hazards from con-
tamination of ground water by open landfills are also a common 
problem, especially when household waste is mixed with industrial 
waste.

Causes of environmental problems
Urban environmental problems of the kind described above have
many sources and causes: rapid growth in population and area,
which is not reflected in investments in services, insufficient technol-
ogy in industry, increasing and environmentally unsound transport,
insufficient sewage systems causing direct emission of waste water
from industry and households into rivers and land, unsatisfactory
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waste management etc.
 Also, central to the sub-optimisation of the use of natural resourc-
es and care for the environment is the lack of integrated approaches,
i.e. the mutual linkage of different subsystems with each other.
Inefficient use of energy and energy supply based on fossil fuel are
also causes of environmental problems, mainly air pollution and 
greenhouse gases, as cities have become increasingly reliant on dirty 
and distant energy resources over the past 150 years. Millions of peo-
ple who live around the world’s poorest cities do not have access to
modern energy services and the demand for energy is often solved in
an unsustainable manner. Urban residents in the developed world
use less energy than rural residents do. In developing countries,
where many rural people lack access to modern energy services, the
reverse is often true. The one third’s of India’s population who live in
cities consume, for example, 87 percent of the nation’s electricity.22

 Behind these concrete causes and sources of environmental prob-
lems there is often a combination of lack of access to financial
resources and institutional deficiency. These are major elements in
the fight against poverty. Authorities dealing with environmental
management are often weak, using outdated, top-down management
and decision-making practices. Legislation is often inconsistent
or unenforceable and resources for implementation and monitoring
are scarce. Environmental policies are seldom effective or efficient
enough to stimulate improvement. Municipal budgets are often lim-
ited and mostly spent on recurrent costs, while capital investment
must be financed and approved from central level.
 Corruption is also an obstacle to effective environmental manage-
ment, for example through uncontrolled processing of permits to
extract natural resources or a low rate of enforcement of pollution
levels. 
 Environmental management cannot be treated separately from
other development concerns. Integration of environmental consider-
ations into other policy areas and subsystems is essential, subsystems
such as energy, transport and industry. Improving environmental
management in ways that benefit the poor requires policy and in-
stitutional changes that cut across sectors, measures which often lie 
outside the control of environmental institutions. Changes in govern-
ance, economic policies, social policies and international relations are
examples of such areas.
 As an example, in many developing countries there is little, if any,
coordination between actors involved in waste management and
those working with central heating. Consequently, the value that
could be extracted from incinerating waste in order to use the heat
for central heating is not acknowledged. This means a loss to the
waste management company or authority which could have sold the
heat or waste at a profit, and would need fewer waste dump areas,
and to the heating company which cannot take advantage of a com-
paratively cheap source of energy. Finally, not least, there is an envi-
ronmental loss since waste will (often) be dumped on sites of inferior
quality and other, non-renewable sources of energy will be used for
heating instead. 
 This is just one example of how increased integration of different
areas related to the urban environment could generate both financial

22) This discussion is based on texts in
Worldwatch Institute, 2007, State of the world.
Our urban future
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and environmental gains. However, in order to accomplish such
integration, the analysis of a specific task or problem – for example
waste management – needs to include an analysis of related areas
and of the interfaces between them and the task in focus. There is
also a need for incentives for actors within these areas to cooperate in
order to exploit potential synergies. This conceptual framework  
presents examples of such interfaces and areas of potential synergies, 
as well as a discussion of institutional factors that need to be taken 
into consideration in order to be able to reap such benefits.

Policy framework for sustainable urban development
Sustainable urbanisation must be considered as one of the crucial
issues concerning the future of mankind. The central aim for sustain-
able urban development is well-known: in the often-quoted words
from the 1987 Brundtland report:

”Humanity has the ability to make development sustainable – to
ensure that it meets the needs of the present without compromis-
ing the ability of future generations to meet their needs”23

 The rapid speed of urbanisation and its environmental and social
implications were observed as early as the first Conference on the
Environment in Stockholm in 1972. This conference resulted in
agreements and discussions between many countries which were of
great importance for the next global conference on the environment
in Rio in 1992. Agenda 21 with its holistic approach to ecological,
economic and social dimensions was an outcome of the conference
in Rio. With regard to environmental issues, the Rio Declaration
with Agenda 21 was followed up 10 years later in Johannesburg
2002. The outcome was the Johannesburg Declaration and Plan of
Implementation, which includes a number of action points on
sustainable urban development. 
 The Commission on Sustainable Development (CSD) is in charge
of monitoring progress and formulating advice on action. Some of
this advice concerns areas very relevant to this conceptual framework, 
such as water and sanitation, energy and transportation. Non-ne-
gotiated partnerships and initiatives to implement Agenda 21 were 
important elements of the outcome of the World Summit on Sus-
tainable Development in Johannesburg 2002.
 In September 2000 the heads of state at the UN General Assem-
bly adopted the Millennium Declaration. These decisions, which
were related to development, poverty eradication, environment,
HIV/AIDS, financing, trade and development cooperation, were
later condensed into eight Millennium Goals (MDGs). Each goal is
specified by the formulation of targets and indicators.
Goal 7 is labelled “ensure environmental sustainability”. Target
11 of Goal 7 demands a significant improvement of the lives of at
least 100 million slums dwellers by 2020. This goal is also stated in
the Millennium Declaration in itself. Target 10 of Goal 7 is to reduce
the proportion of people without sustainable access to safe drinking
and basic sanitation by half by 2015. 
 The Cities Alliance is a global coalition of cities and their develop-
ment partners committed to scaling up successful approaches to

23) WECD (World Commission on Envi-
ronment and Development (1987) Our com-
mon future, Brundtland Commission, Oxford
University press. Oxford. p.8
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poverty reduction in urban areas. The Alliance brings cities together
in direct dialogue with bilateral and multilateral agencies and finan-
cial institutions, with the aim of promoting the developmental role of
local governments. By promoting the positive impacts of urbanisa-
tion, the Alliance helps local authorities plan and prepare for future
growth. Sida is a member of the Alliance. For further reading, please
refer to Cities Alliance’s own reports.24 

 The centrepiece of the Sida policy framework on urban develop-
ment is the policy Fighting Poverty in an Urban World – Support to 
Urban Development25, with the objective of promoting the develop-
ment of sustainable cities where all citizens enjoy opportunities to 
improve their living conditions and thus further contribute to the 
development of their city and country. The policy is supported by the
INEC/URBAN Issue Papers on a number of topics, including
urban transport, poverty reduction strategies, financing urban infra-
structure, public environmental management, urban solid waste
management, urban water supply and sanitation and municipal utility
reform. These issue papers summarise policies and objectives for
these areas of support.26

            

24) Including Cities Alliance, Guide to City
Development Strategies. Improving Urban
Performance, 2006.
25) Sida, October 2006.
26) A more comprehensive presentation of
goals, objectives, policy framework etc. 
regarding sustainable urban development is 
given in Tannerfeldt, G & Ljung, P (2006),
pp 143–160. 
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2. The conceptual
Model
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FIGURE 3. Conceptual model – the
holistic approach to sustainable urban
development.

2.1    A conceptual model for analysing and
 supporting sustainable urban development
This conceptual framework is based on a conceptual model for urban 
development in developing countries. Important characteristics 
of the model include a holistic, integrated and multi-disciplinary 
approach. The model is an attempt to grasp the complexity, and to 
enable the management, of a number of issues and relationships 
of relevance to sustainable urban development. This is necessary if 
potential synergies between different issues are to be utilised and 
the likely conflicts between different issues are to be avoided or to 
be managed in a constructive fashion. A sectoral approach should be 
replaced by a multi-disciplinary approach in order to achieve success 
in solving combined problems. Incentives should be developed to 
promote and facilitate such integrated approaches.

One basic objective for all efforts regarding sustainable urban
development is to reduce the ecological footprint while simultane-
ously improving the quality of life, health, comfort and safety for our 
and future generations and for natural areas within the capacity limits 
of the city.27 Or, as formulated in Sida’s Urban Policy: to promote 
sustainable cities where all citizens enjoy opportunities to improve 
their living conditions and thus can further contribute to the devel-
opment of their city and country.28

Even if environmental sustainability is the main theme of the
conceptual framework it is important to discuss links to economic, 
social and spatial sustainability. And, as mentioned earlier, differences 
in the situation of disadvantaged women, men, elderly people, girls 
and boys must be taken into account in the analysis. It is also impor-
tant to discuss the relationship between local, regional and national 
level as well as the interdependence of urban and rural development. 
Figure 3 shows sustainable urban development with quality of life, 

27) This definition of sustainability is
inspired by Gro Harlem Brundtland (1987)
Peter Newman (2005) Mathis Wackernagel
and Willem Rees (1996).
28) Sida (2006) Fighting Poverty in an Urban
World – Support to Urban Development (Policy)

Old and young citizens in Shanghai.
PHOTO: CHRISTER VALLSTRAND
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health, comfort and safety in the centre – surrounded by circles rep-
resenting economic, social and environmental factors within a spatial 
context. 
 As this book has a special focus on the urban physical environment, a 
more detailed frame of reference has been developed focusing
on the environment. In Figure 4 the central part is thus surrounded
by three rings representing environmental factors, subsystems
and institutional factors. The planning process, including a
working procedure (represented by the arrow), also represents an
important part of the model.29 

Figure 5 shows a more detailed conceptual model with an overview
of the sub aspects of each main aspect. The first ring includes
environmental factors such as climate change, natural and artificial
risks and hazards, traffic congestion, death and injuries in traffic,
lack of green areas and biodiversity, waste, water and sanitation
problems. An overview of problems regarding these factors is presented
in Chapter 1.

The next ring represents a number of subsystems that must be
taken into account if improvements to the environmental situation
are to be achieved. These subsystems encompass development
and management of urban functions such as industry, housing and
service as well as traffic and transportation planning and management,
energy, waste and water planning and management, landscape
planning and building planning and design.

Urban functions – such as housing, industry, services etc – are
shown in the same circle as subsystems such as waste, energy and
water management. These subsystems can be analysed and developed
for an entire town or a town-district with respect to all functions
in that town or town-district. It is, of course, also possible and many
times desirable to examine a certain function for example an

FIGURE 4. Conceptual model for a 
systematic and integrated approach to 
urban environment.

29) It is, of course possible to develop guide-
lines with a focus on social and/or economic
factors with the same basic approach and
philosophy as is here applied on the environ-
mental field.
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FIGURE 5. Conceptual model showing a more detailed picture of environmental factors, subsystems and institutional factors
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industry or a service function, analysing the problems or the options
regarding energy, waste, water and other subsystems.

The exterior ring represents the institutional factors that have
to be taken into consideration if long term change is to be possible.
A wide definition of institutional factors is applied in this book. These 
include urban governance, urban planning, land management, legisla-
tion and policies, financing, private sector participation, training and 
technology in a general sense.
 A further dimension to be considered is the planning and change
process, including a working procedure with a number of steps
that should be worked through in order to analyse the situation and
to find alternatives and solutions appropriate to local conditions.

2.2  Structure of this book
The first part of the book presents a working procedure which
is primarily intended to support the accomplishment of a sustainabil-
ity review with a focus on the environmental issues of a city/town,
city-district/own-district or other kind of urban area. Experience
from the applications of the Sustainable City project is that a sustain-
ability review is a constructive way of starting a dialogue that includes
the cross-sharing of experience from sustainable urban development
between Sweden and other countries. Possible outcomes of this
review could be the definition of more specific projects on sustainable
urban development in a collaboration between Sweden and a certain
developing country.

This working procedure can also be helpful to:
•   ensure that all relevant information and activities are considered  

when a project or an activity related to sustainable urban devel-
opment is in the planning process (preliminary examination)

•   check that all relevant information of importance to environ-
mental sustainability has been considered in an ongoing or 
completed project (follow-up)

The content of each step of the working procedure is explained in
Chapter 3. A number of questions related to each step are raised.
Documents which preferably should be included in the working pro-
cedure are exemplified. A number of working charts are provided
in an appendix which could be used to specify problems, links between 
different aspects as well as strengths, weaknesses, opportunities
and threats for a number of issues.
 The second part consists of a systematic approach or specific subsys-
tems related to urban sustainable development.
Special focus is placed on interfaces and synergies between different
subsystems. Specific policies and tools are covered by more detailed
material referred to for further reading.

The third part includes an overview of institutional
factors crucial for achieving lasting improvements and more structural 
changes that influence both subsystems and environmental problems. 
Institutional factors can be used to facilitate the creation of
integrated concepts, ideas, strategies and practical solutions. An
overview of important institutional factors is presented, followed by
a checklist. Inspiring examples regarding institutional factors promot-
ing sustainable urban development are also presented. 

Workshops in start of the Caofeidian 
EcoCity project in 2008. It is important 
to establish personal relations in the 
early phase of a project – “Lao Peng 
You” (Lasting friendship) and “Guanxi” 
(Strengthen the bonds of friendship).
PHOTO: ULF RANHAGEN
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3. Part 1:
Working procedure
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BOX 1. Steps included in the Logframe Procedure

Logframe Step 1 – Context Analysis – the project’s environment and background
information.

Logframe Step 2 – Stakeholder Analysis/Participation Analysis – an analysis of
who should be involved when planning and implementing a project.

Logframe Step 3 – Problem Analysis/Situation Analysis – an analysis of the problem
to be solved by a project and the reason for its existence.

Logframe Step 4 – Objective Analysis – a picture of the future situation.

Logframe Step 5 – Plan of Activities – means to achieving the objectives and
means to eliminating the causes of the focal problem.

Logframe Step 6 – Plan of Resources – inputs necessary in order to implement the
activities.

Logframe Step 7 – Indicators – measurement of results.

Logframe Step 8 – Risk Analysis and Risk Management-analysis of the risk affecting
the project’s objectives and plans on how to avoid these risks.

Logframe Step 9 – Assumptions – factors important to goal fulfilment but outside
the scope of the project.

This section describes a working procedure with a tool-box based on the
conceptual model presented above. The working procedure includes a
number of steps in order to prepare a sustainability review of a
city/town, a city-district/town-district or other urban area in a systema-
tic fashion. Such a review is meant to include an analysis of the environ-
mental situation in a specific urban area as well as ideas and proposals
for the improvement of the environment, with special consideration of
the situation and needs of the urban poor.

The steps in the working procedure can also be used for the analysis
and evaluation of projects and proposals from Sida partner countries,
as well as for dialogue with partners and other stakeholders on
sustainable urban development. The working procedure also includes
tools for the further development and improvement of approaches,
policies, programmes and projects on regional and local
level.30

The main steps in the working procedure are:
Step 1 – Define and organise the sustainability review
Step 2 – Make a diagnosis of the current situation
Step 3 – Specify key issues and objectives
Step 4 – Develop alternative proposals
Step 5 – Analyse anticipated, potential impacts
Step 6 – Choose a strategy for implementation and follow-up

These steps will be described more in detail below. When applying
this working procedure it is, in most cases, neither possible nor
recommendable to work in a linear fashion through all these steps.
There are many advantages to be gained from working in a flexible,
iterative or cyclical manner.
The working procedure has many steps in common with the familiar
Logical Framework Approach (Logframe or LFA), which includes
a number of steps as described in Box 1.

The working procedure presented below is primarily meant to be
used for the development and/or assessment of sustainability reviews
for urban areas, and can be easily combined with the logframe analy-

30) One source for the description of the work-
ing procedure is the overall structure of the
proposed working procedure for the integration
of environmental aspects in comprehensive
planning developed in the so called
SAMS-project (Planning with environmental
objectives! 1997–2001, www.environ.se).
Another source for this section is the approach
known as RUSPS (Rapid Urban Sector
Profiling for Sustainability) which has
resulted in urban sector profiles for a number
of cities (UN Habitat).
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sis of a project. The working procedure pays specific attention to the
analysis of alternative solutions, of potential synergies between differ-
ent subsystems and of impacts of proposed solutions and actions.
Figure 6 illustrates connection points between the two procedures.

FIGURE 6. Illustration of the relationships
between the Logframe Procedure
and the Sustainable City working proce-
dure. Each point marks a connection and
indicates that is valuable to look into the
Logframe steps in more detail when 
preparing a sustainability review.

FIGURE 7. A cyclical, iterative method
of working has many advantages. One
example: By putting forward alternative
proposals for the improvement of the
environment as early as the first loop,
a clearer picture of the relevant aspects
that must be considered in more detail
in the second and third loop can be
discerned.

In Figure 7 a method of working is shown where a sustainability
review or a project is developed in three loops. This idea of a cyclical
and iterative way of working can be applied in a number of ways
and should not be considered as a fixed pattern. The example in
figure 7 illustrates the following application of this idea: In the first
loop there is a focus on steps 1–2 above, however, overall objectives
and preliminary proposals for improvement of the environment are
also developed or reviewed. In the second loop the main focus of the
work is placed on steps 3–4. In the third loop most work is concen-
trated on steps 5–6. Depending on the complexity of the project, 
further loops may also be considered.
 Experience drawn from the development of planning methodol-
ogy and practical planning has confirmed that this type of approach
facilitates the integration of environmental issues into the project
development or project review. The intention is to create a basis for
discussion of the main features of the project that is produced fairly
quickly during the first and second phase of the work. Time-consum-
ing and expensive detailed activities are left until later when the
main outlines have been established.

By putting forward alternative proposals for the improvement of
the environment as early as in the first project loop, a clearer picture
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of the relevant factors and aspects that need to be considered in
more detail can be discerned. The linear working procedure in
which the diagnosis is completed before the formulation of objectives
and the development of proposals for improvement may result in
an overly comprehensive investigation of problems. It is also often
difficult to discover the most relevant problems to address as con-
cerns measures for environmental improvement.

In the description of the working procedure steps below, each step is
presented in general terms. The activities related to the steps in each
loop are not further elaborated as they will vary due to the different
specific conditions in every project. The emphasis is instead
focused on the overall methodological approach.

3.1    Step 1 – Define and organise
 the sustainability review

A sustainability review is a holistic analysis of urban
areas on different scales: city or town level, city dis-
trict or town-district level and block level. The review
is aimed at obtaining a more comprehensive picture
of the environmental situation and also proposing

improvement or discerning and delimiting possible and relevant
future projects for urban sustainable development. Sometimes the
starting point for the process is the need for action within a certain
sub-system, such as improvements to the energy service system. Also
in this case, there is a need to make a more integrated and holistic
review of related urban systems. Thorough planning and organisation
of the review is one of the keys to successful review work. In step 1, an 
organisation plan combined with a time schedule is prepared
where all review activities should be described in relationship to each
other and with respect to environmental issues.

The review is intended to examine whether environmental issues
come out strongly in planned, ongoing or finalised programmes,
plans or projects. However it also has the purpose of looking at the
environment in an urban area in an unbiased manner.

Representatives for different environmental fields should play a
prominent and distinguished role in the organisation of the review.
Their role should be to investigate whether environmental expertise
has been represented at strategic or operational level in the organisa-
tion of plans, programmes and projects. Specific urban environment
projects should preferably be related to a wider institutional context
as opposed to isolated “project islands”.

The review should be organised in order to assure the best possible
opportunities to examine how environmental issues, with special
regard to the situation of the poor, have been considered. One
important part of the organisation is to, in each phase of the review,
facilitate and promote integrated approaches and collaboration
between representatives of different fields of action or subsystems.
By working in a cyclical manner it is possible to successively integrate
environmental issues. This has advantages compared with a
linear working procedure which may result in comprehensive fact
finding, but also in loss of focus on strategic environmental issues.

Collaboration between Swedish and Chi-
nese experts in the Caofeidian EcoCity 
project in 2008.
PHOTO: ULF RANHAGEN
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Checklist

n   Have the linkages to the institutional framework for the planned
 intervention been clarified (institutional set-up, regulatory frame 
 work)? See Part 3 for more specific questions and remarks.
n How explicitly are environmental issues defined in planning
 tasks or project goals?
n To what extent have the links between different planning levels
 been considered with regard to environmental issues? (National
 level, regional level, city level, town level, town district level etc.)?
n How can the review be organised with respect to the integration
 of environmental sustainability?
n How can the participation of citizens and other stakeholders be
 considered in different phases of the review?
n To what extent have relevant stakeholders, including represen-  
 tatives of the poor, been involved in different stages/processes of  
 planned changes? Do not forget non-governmental organisations
 and the private sector.

EXAMPLES: SUSTAINABILITY REVIEW STEP 1

FIGURE 8. Possible organisation struc-
turefor an urban development Sustain-
ability Review in City A. STEERING GROUP

REVIEW TEAM

Local
Stakeholders

Transportation

Water

WasteEnergy

Buildings

Planning

Repr National 
& Regional level

In City A a section of a
semi-peripheral area in 
the northern part was 

identified as especially problematic 
with regard to urban development from 
a sustainability point of view. Uncon-
trolled urban settlements had emerged 
on landslide-prone and marginal areas 
between railway tracks and major 
roads. All kinds of small-scale and large 
industries have located their plants in 
the area, without any system for waste 
collection or wastewater treatment etc.
 The City has decided to implement 
an overall sustainability review for this 
City section in order to obtain a better 
basis for decision making for future 
plans, projects and action, especially 
from an environmental point of view.

 A decision was also taken to review
the organisational structure of the City
as some of their environmental 
problems may be related to a lack of 
communication between the planning, 
traffic/roads and industry departments.
Another problem is the weak capacity
of public authorities and the intention is 
also to strengthen their capacity and
clarify the mandate of relevant institu-
tions in the municipality.
 The organisational structure for the
sustainability review is presented in
Figure 8. A time schedule in which a
cyclical approach is also proposed for
the review with the intention of carrying 
the study thorough in three phases,
see Figure 9.

CITY A
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FIGURE 9. Possible time schedule for
the urban development Sustainability
Review in City A.

1 Define and organise the sustainability review

2 Make a diagnosis of the present situation

3 Specify objectives

4 Develop alternative proposals

5 Analyse impacts

6 Choose a strategy for implementation and follow-up
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The water resources of
City B are in a disas-
trous condition due to 

long-term poor maintenance of existing 
sanitation infrastructure, poor reinvest-
ment level, uncontrolled dumping of 
waste and septic sludge in and near 
bodies of water, and uncontrolled locali-
sation of industries and workshops.
 City B has applied for a loan to 
invest in new, modernised sanitation 
facilities and for reinvestment in the 

water distribution system.
 In order to benefit as much as 
possible from this large-scale loan, a 
Sustainability Task Force is formed 
of representatives of the water and 
sanitation authority, health department, 
business sector, local farmers’
organisation, environment inspectorate, 
and from the city districts concerned. 
Special efforts are made to include 
representatives of poor settlements in 
the City.

3.2   Step 2 – Make a diagnosis  
of the present situation

The environmental situation of the urban area under
consideration should always be mapped in order to
identify conditions, problems and qualities. The 
sources of the problems and their basic causes should 
also be addressed as a basis for efficient, integrated 

proposals and solutions.
Key issues of a certain project planning area may be identified by

a combined analysis of threats and opportunities as well as strengths
and weaknesses. One option is to develop key issues based on SWOT
analyses in step 2 (diagnosis) of the working procedure. Another
method, well known to Sida, is to develop a “problem tree” (see
Figure 12.) and based on that, analyse and formulate/plan the project
using the Logical Framework Approach (Logframe).31

One major outcome of current urban growth is that poverty
tends to be concentrated to urban areas.

Urban environmental problems, in particular, affect the poorest
and most disadvantaged who live with maximum exposure to air and
water pollution, lack of community services and least access to 
healthcare.

31) SWOT is a very widely used tool to
discern the pros and cons of a phenomenon.
(S = Strengths, W = Weaknesses) as well as
external factors (O = Opportunities, T=
Threats).

CITY B
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An overall picture of the environmental situation in an urban
context may be achieved by a SWOT-analysis. The environmental
problems can also be described more in detail with regard to diffe-
rent kinds of emissions, disturbances and frequency. It is an advan-
tage if the problems can be systematized on different urban scale:
regional level, city level or city district level.

Sometimes, for example when Sida receives a project proposal for
consideration, the review may be more limited in order to focus on
the specific aspect/subsystem of interest to that particular project.
However, even in this case it is crucial to analyse interfaces and link-
agesto other areas and subsystems in order to avoid sub-optimisation
and to identify potential synergies or conflicts with other aspects.

If the situation is described using a scale of 3, 4 or 5 grades as in
the example below, a rough overview of the situation can easily be
obtained and communicated.

1. Seriously hazardous as a result of brief exposure
2. Hazardous as a result of long exposure
3. Safe, but unpleasant or irritating
4. Comfortable
5.Very comfortable

The definition of each grade must be made with regard to each
environmental factor. There are advantages to using the same scale
for all relevant factors in a specific case. Figure 10 below shows how a
rough diagnosis may be presented. 

FIGURE 10. Rough diagnosis of the
urban environmental situation.

City District Traffic noise Industrial air 
pollution

River water 
pollution 

Ground water 
pollution

Radiation

West 3 2 1 3 5

South 2 1 1 3 5

Central 2 4 1 3 5

East 3 2 1 2 5

North 2 3 2 3 5

32) In this book, consequences in this context 
means “the consequences of the problems” i.e. 
secondary effects such as poor
health. In step 5 the “consequences of pro-
posed interventions or solutions” are exam-
ined which is entitled impact analysis.

FIGURE 11. Illustration of linkages
between the causes of the problems,
the sources of problems and their 
consequences

Institutional 
causes

(Example: 
inappropriate 
legislation, 
corruption etc)

Sources of 
environmental 
problems

(Example: High 
end-of pipe exhaust 
from industry)

Environmental
problems

(Example: High levels 
of particles, NOx SOx 
in the air)

Consequences

(Example: Respiratory 
diseases)

Intervention,
prevention

Mitigation
(secondary 
choice)

Example: Investment
in clean technology

Example: 
Elaboration of 
new legislation 
and/or improved 
implementation 
of legislation

The consequences of problems should be observed and noted
separately, e.g. respiratory diseases due to air pollution, high death
rate amongst children due to waterborne diseases or high costs for
water treatment due to polluted water sources. Often enough it is 
difficult to relate a certain health situation directly to specific envi-
ronmental problems. Many diseases are caused by the compound 
effects of a number of environmental problems which can also be 
difficult to measure.32
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When seeking to address these problems and consequences it is
important to identify the sources and causes of environmental prob-
lems and establish why these sources have arisen. Figure 11. below
shows one way of illustrating the linkages between the causes of the
problems, the sources of problems and their consequences.

The sources of the problems may be multiform and complex.
As an example, air pollution problems may be related to a number of
subsystems such as emissions from industry, traffic or fossil fuelled
energy power stations. Lack of green areas, unfavourable topography
(for example heavily urbanised valleys) often exacerbate the problems
when pollution forms an inversion layer and cannot be absorbed
by vegetation.

As is described in other sections of this document, a central aspect
of the “Sustainable City Approach” is to avoid examining one envi-
ronmental problem and/or one source of environmental problems
in isolation, instead there should be a strong focus on the interfaces
between different areas of action, for example how waste handling
and heating can be linked in order to reduce resource use and loss of
energy. This integrated approach can also be applied to the diagnosis
of the present situation by looking at how problems are interrelated
and linked to different kinds of sources and causes.

When examining the environmental situation in a specific town or
town district, it is also of importance to picture the environmental
situation in a wider global, national and regional perspective. It is,
for example, valuable to gather climate change data related to popula-
tion and GNP per capita.

It is important to study the causes of the problems, for example
if industry does not invest in environmental technology due to weak
environmental legislation and lack of efficient urban governance. In
order to find solutions it is often crucial to find the institutional 
causes to the problems such as weak regulations regarding air pollu-
tion in industry, or weak inspectorates. The institutional setting of a 
certain country, region, city/town has a considerable influence on the
opportunities to undertake measures for solving problems and to ful-
fil specific objectives regarding the environment. The most important
institutional factors include:

• Legislation and policy
• Law implementation systems (courts, inspectorates, permits, etc)
• Urban governance
• Spatial or urban planning systems
• Land management systems
• Financial resources and incentives
• Private sector participation
• Institutions for education and training
• Technological level

These institutional factors are discussed in more detail in Part 3.
Each of these factors may be analysed with regard to what extent

it offers opportunities for, or threats to, environmental improvement
in relationship to a certain project or proposal.

Environmental problems may also have external sources/causes,
which a specific intervention itself cannot directly influence. These
factors should be identified and analysed to assess their effects on
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project implementation and outcome, and their impact on the envi-
ronment.

The border between internal and external factors is often not
Easily distinguishable – but it should be defined as far as possible
during the process of identifying the central problem to be addressed
by the intervention and the formulation of a certain project. The
project preparation phase, being an iterative process, often includes
redefinitions of the intervention and hence of which factors are
interrnal and which external.
 For example, for an investment project aiming at reducing air pol-
lution by introducing clean technology, legislation as well as urban
plans and government incentives are usually external factors. Howev-
er, for an intervention with national legislation and policy framework
as its focus, these factors are obviously internal.
 As also highlighted in the Logframe procedure, it is very impor-
tant to discern the fundamental causes of a focal problem in order 
to identifysustainable solutions. Often a large number of causes and 
effects are identified when a real problem analysis is made during 
a workshop with all important stakeholders participating. Keep on 
asking questions as to why a problem exists until there are no more 
answers.
A problem tree is a tool for illustrating the consequences/effects, the
sources and the causes of a problem, see Figure 12. In order to arrive

FIGURE 12. Tool for analysing sources
and causes of a specific problem

at sustainable solutions, the problems need to be tackled at the bot-
tom of the tree. It is crucial to find out what the real obstacles to the
realisation of change are. The problem tree should be elaborated
further with local stakeholders in respect of both causes and effects.



36

Checklist

General
n    What are the crucial environmental problems and issues relevant
 to the project?
Or, if the project is yet to be identified:
n   What are the key issues for environmentally sustainable urban
 development or planning in the area under consideration?
n   What are the sources of the problem?
n   What are the institutional causes of the problem?
n   What are the consequences of the environmental problems with
 regard to health, safety, comfort and life quality?
 For a planning project with a specific physical location and delimi-
tation, the following questions may be relevant:

Internal factors
n   What are the internal conditions regarding the environment,
 and have they been analysed and systematised?
n   What are the main qualities (strengths) and weaknesses of the
 review area? Have they been analysed by the authorities?
n   What are the formal judicial planning conditions pertaining to
 the site? What is the tenure situation for the inhabitants?
n What is the landscape pattern including vegetation, topography
 and hydrological features?
n   What are the geotechnical conditions of the site? How has risk
 of landslide, earthquake, flooding, explosion etc. been considered
 in the planning?
n   Has the cultural and historical heritage of the site been analysed
 and how has these been taken into account in planning?
n   What are the microclimatic conditions? Has a climate analysis
 been implemented and what was the outcome?
n   What is the current standard of the built environment, the traffic
 and transportation system and the infrastructure system for
 water, sewage, waste and energy?

External factors
n   What are the external conditions, for example national, regional
 and local policies and plans regarding economic, social and
 environmental factors and have they been analysed in a systematic
 manner?
n   What are the potential threats to, and opportunities for, the future
 of the region?
n   Has the situation for the poor in general in the country, and spe-

cifically in the region/city/town been analysed? What issues were 
brought up by this analysis?

n   Has the environmental situation in the areas surrounding the
 planning area been examined? Which aspects should be paid
 specific attention in the process?
n   What information is available regarding different environmental
 factors in a regional and historical perspective?
n   What is the situation regarding environmental awareness,
 education and research in the country and the region? 
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EXAMPLES: SUSTAINABILITY REVIEW STEP 2

CITY A

CITY B

In City A, a preliminary 
diagnosis of the City 
Section in question 

was carried out by compiling existing 
studies for different parts of the area. 
This compilation showed that there was 
information about emissions to air and 
ground for some industries but such 
information was lacking for others.
 The same situation was found in 
other aspects. For some parts of 
the major roads there was informa-
tion about traffic deaths and injuries; 
however this information was missing 
for the peripheral part of the system. 
Knowledge concerning risk of natural 
and artificial hazards to the peripheral 
urban settlements was also fragmen-
tary.
 The group of experts from different
fields systematised existing informa-
tion on the problems, on both physical 
maps and in tables. This showed the 
areas in which supplementary stud-
ies were necessary. Some data were 
insufficient and of poor quality. Among 
the most apparent problems identified 
with an especially negative impact 
on the poor in the urban settlements 
were risk of landslide,air pollution from 
metal working industries, dangerous 
traffic situation and insufficient options 
for public transportation, lack of open 
spaces and green areas, frequent flood-
ing due to lack of storm water manage-
ment and poor aquatic environment in 
the lake next to the area.
 In a second phase, supplementary
studies of the problems were imple-
mented in the areas where information 
was missing. These confirmed the prob-
lems initially identified but also added 

problems regarding the shortage of 
potable water, especially during sum-
mertime as well as poorly organised 
waste collection
and landfills.
 In a third phase the sources of 
theproblems were analysed. As an 
example, it was found that 80 percent 
of the air pollution was caused by the 
company Ferro Ltd. The companies in 
a working area consisting of ten metal-
workings firms and stores also caused
major risks for traffic deaths and inju-
ries due to deliveries crossing the main 
roads for two-wheelers and cars.
 The risk of landslides in the urban
settlements was, to a large extent, 
caused by poor land management 
as the private owner of the area had 
neglected to formalise the ownership of 
the land, which made it difficult for the 
City to place restrictions on land use.
 As for the causes of the problems,
deficiencies in institutional settings in 
the form of barriers between different
departments and lack of capacity with
regard to air pollution and landslides
were also verified. The environment
department had only limited means of
sanctions as concerns industry, and 
had also been pressured by the city 
government not to press charges when 
industry ignored national emission 
standards.
 One main reason the Municipality 
did not exercise sufficiently organ-
ised control, was that the area was 
an uncontrolled informal settlement. 
Previous city governments had tried to 
evict people from the area, but had met 
strong resistance and had failed.

As an initial activity, 
pollution was mapped by 
characteristic and effects 

were roughly graded in terms of level of 
hazard to people and nature. The rela-
tive shares of pollution of the most im-
portant substances were estimated, us-
ing data from industries, literature and 
from the environment inspectorate and 
health departments. It turned out that 
neither the environment inspectorate, 
nor the head of the municipality had an 
overview of how serious the problem 
was, and theaggregated information 
was highly appreciated. It was decided 
to go public with the findings and with 
the action plan that must follow.
 The task of identifying the causes of 
pollution of different types was difficult 
due to lack of data; however estimates 

were made and displayed a picture 
that was clear enough to continue with 
Step 3. While there were surely many 
sources for the poor quality of water 
resources, toilet waste was stated as 
one of the most serious pollutants. 
 Institutional weaknesses and 
information and collaboration gaps 
between different municipal and non-
municipal organisations were mapped 
and discussed. It was decided that an 
action plan for improvement should be 
included as one element of the project.
 Costs to inhabitants for the existing, 
malfunctioning system were estimated. 
The task force had some trouble in 
defining the scope of such a study, but 
eventually agreed on the limits to be 
applied.
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3.3  Step 3 – Specify objectives
Overall objectives should reflect the basic ambition 
of improving the environment in a long term per-
spective. Key objectives regarding the environment 
should be formulated as a basic starting-point for the 
development of alternative proposals for the im-

provement of urban areas.
Objective, goals and targets represent a more specific method of

formulating ambitions for future urban areas. The objectives of a
certain urban area should be related to overall goals on global/inter-
national, national, regional levels. It is recommended that specific
objectives for an urban area be formulated on three levels. The fol-
lowing example refers to the energy sector:

•  Level 1. Main objectives (main goals), for example minimised
 environmental impact caused by use of energy resources.
•  Level 2. Sub objectives (sub goals), for example minimised   
 energy supply for heating, cooling, household electricity, estate
 electricity and gas.
• Level 3. Targets, for example 110 kWh/m2 per year

Objectives and goals on all levels should preferably be formulated as
ratios or principles independent of technical solutions in order to
promote and facilitate the development of alternative, innovative
solutions. It may be practical to use indicators for at least three dif-
ferent purposes:

1.  As a tool for formulating objectives, goals and targets on differ - 
 ent levels.
2.  For the evaluation of impact of proposals.
3.  For follow-up of the performance of urban areas or solutions in
 operation.

An indicator must not be mistaken for an objective, goal or target. It
is a technical term or way of expressing a certain phenomenon in an
extremely compressed fashion. Examples of environmental indicators
include:

•  Proportion of the population that suffers from stress symptoms
 due to noise pollution.
•  The modal split i.e. the proportion of people moving by bicycle,
 bus, car, two-wheelers and other transportation modes in an
 urban area.

An indicator may be the basis for formulation of what is desirable in
quantitative terms, for example an increase of the proportion of
people moving by bicycle from 10 to 30 percent. Establishing a suit-
able indicator for an objective or target is a way of ensuring that an
objective or target becomes specific, realistic and tangible.

The term planning indicator is introduced in order to facilitate
the use of indicators related to spatial planning.33 A planning indica-
tor is an indicator that facilitates the formulation of objectives and
targets for spatial planning and also the assessment of environmental
impact in physical/spatial plans. A planning indicator elucidates
concisely the important properties of a plan aimed at achieving envi-
ronmental goals. Planning indicators should preferably describe
future conditions in the plan as – possible, proposed, desirable or
expected – in the same terms as the current situation. Two examples
of planning indicators which could be used for formulation of objec-

33) Ranhagen, U and Trobeck, S, 1999, The
use of indicators in spatial planning. A situ-
ation report. The National Board of Housing 
and Planning and the Swedish Environmen-
tal Protection Agency.
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tives/targets, for impact analysis and follow-up of implemented
plans are:

•  Proportion of the urban area that is served by a bus stop or train
 station within a radius of 400 metres, currently and in future
 plans
•  Proportion of protected green areas for recreational use within
 an existing or planned urban area.

Most indicators can be labelled as field indicators which means that
it is necessary to measure them in reality and that it is difficult to use
them as a planning tool. One example of a field indicator is “the
number of pearl mussels in local watercourses”. An equivalent plan-
ning indicator may be formulated as “the size of coherent, protected
areas surrounding water courses in the urban area in order to allow
the preservation of the mussel population”.

The term indicator is presented in this step as it can be used both
for the formulation of objectives/targets, as a basis for the develop-
ment of alternative proposals, for impact analysis and for the follow-
up of implemented solutions. Indicators are also discussed in Log-
frame step 7. 
 In step 2 (working chart 6), five grades for describing environmen-
tal problems are presented. It is, in a corresponding manner, possible
to define target levels as a basis for the development of alternative
proposals. In general terms, these target grades can be defined as fol-
lows:

•  High comfort standard – excellent
•  Comfort standard – very good
•  General standard – good
•  Minimum standard – less favourable
•  Absolute minimum standard – not acceptable other than as an
 exception

The baseline for targets should normally be minimum or general
standard in the short term perspective. In all medium or long term
perspectives, comfort or high comfort standard should be aimed at.

Checklist
n    What are the environmental objectives for the project or the
 proposal?
n    How are the locally formulated objectives related to overall
 objectives on the national and regional level?
n    How have targets and indicators been formulated for environmen-

tal aspects, and in that case, which are they?
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EXAMPLES: SUSTAINABILITY REVIEW STEP 3

CITY A
On the basis of the 
problems, sources and 
causes identified in 

step2, the review group formulated 
site-specific objectives and targets. The 
objectives, targets and corresponding 
indicators were discussed both with the 
group of local stakeholders and with 
representatives from the national and 
the regional level.
 Objectives were set for each of the
eight problem areas identified during
step 2 as well as for institutional capac-
ity strengthening and performance.
 Table X below shows an example 
of how objectives, sub objectives and 
targetswere formulated in the fields of 
water and use of land resources.
 Table Y shows another example of
how target levels were set in some 
problem areas. The level “very good” 
waschosen as target for storm water 
andlandfill. The level “good” was decid-
ed on for accessibility to a neighbour-
hood park and “public transportation”. 
These levels were decided after intense 

discussions with the stakeholders in 
phase 2 of the review. The realism of 
the targets were
tested in a preliminary development of
alternative proposals (step 4) before 
the review group proposed targets in a
medium term perspective (10 years in
this specific case) to be presented in 
the review report.
 It was apparent already from the pre-
liminary phase of the diagnosis that the 
area included a number of interlinked
problems. Two main approaches as to
how the problem should be addressed
were discussed:
•   Approach 1: Should a few problems
 be chosen for detailed study and   
 choice of specific solution? or
•  Approach 2: Should most of the   
 problems discovered be considered  
 and alternative solutions searched   
 for that solved many problems   
 simultaneously?
 
 It was agreed that the process 
would follow Approach 2.

TABLE X: Illustration of formulation of objectives and targets

Main objective Sub objective Targets formulated by using indicators

Improved aquatic environment Favourable treatment of storm water by separating 
pure rain water from polluted traffic stormwater

100% of storm water an treated grey water is used 
for irrigation or infiltrated on the site

Storm water from streets with traffic intensity > 
8000 vehicles a day is treated

Water saving Total potable water consumption 
100 liters/person,day

Environmental planning and use of land 
resources

Access to public green areas and parks Access to local public green areas: 80% of popula-
tion <150m

  Access to neighbourhood park 1-5 ha size:80% of 
population <400m

  Access to town district park 5-10ha 80% of popula-
tion <800m

 Preservation/compensation of green areas Preservation of nature areas of considerable value 
(qualitative indicator) 

  Construction on virgin green areas are compensated 
with biotopes that promote biodiversity in the area 
(qualitative indicator)
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CITY B

TABLE Y: Illustration of formulation of target levels

Environmental objective Target levels

Excellent Very good Good Less favorable Not acceptable

Wastewater treatment-  
recycling of nutrients

>95% of the phos-
phorous

>85% of the 
phosphorous

>75% of the 
phosphorous

50-75% of the 
phsosphorous

<50% of the 
phosphorous

Maximize the application  
of dual storm water

100% dual  
storm water

90% dual  
storm water

70% dual  
storm water

50% dual  
storm water

<40% dual  
storm water

Accessibility to neighbourhood park (5-
10ha), 80% of pop less than x metres <200m <300m <400m <500m <600m

Minimize land fills
<5% 10-20% 20-30% 30-40% >50%

After having defined the
problems and the limita-
tions of scope, the task

force started working on defining long
and short term objectives for invest-
ments. Public consultations were held
and hearings were broadcasted live by
local television. City B University object-
ed strongly to the proposed objectives 
and was invited to join the task force as 
expertise for the final drafting.
 The task force eventually agreed to
propose a set of objectives to the City
Council. Goals were formulated regard-
ing:
•  maximum amount of coliform bacte-  
 ria in the City B lake
•  treatment standards for wastewater
 discharge (after investments) with
 reference to BOD, Phosphorus and
 Nitrogen

•   the time it would take the water 
utility company to reach the national 
standard for drinking water quality at 
the tap

•   the time it would take the water 
utility company to reach 90 percent 
coverage for distribution of water to 
inhabitants

•    the time it would take the sanitation 
authority to formulate an action plan 
for the treatment and management 
of dry toilet waste and septic sludge

•   institutionalised cooperation be-
tween sanitation authority and waste 
utility

•   action plan for industries to reach 
national standards for discharge into 
the public wastewater network

•   action plan for industries not con-
nected to the public wastewater 
network etc.



42

From the Sustainability guidelines 
for Caofeidian International  
Eco-city, Tangshan, China

The overall vision of the Eco-city is to 
be a world renowned, modern, people-
focused, prosperous, climate neutral 
and environmentally sustainable society. 
The indicator System of the eco-city 
will guide and support the process of 
planning, design and production, and 
operating the Eco-City to fulfil this over-
all vision. The indicator system includes 
indicators on three spatial levels: the 
city level (30sqkm), the city district level 
(12 sqkm) and the block level. Except 

EXAMPLES: INDICATOR SYSTEM
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4.3 Popular Version with Key 
Indicators 
The popular version of the Indicator System contains 30 key indicators. The 
purpose of the popular version of the Indicator System is to communicate 
to politicians and the general public the special challenges in realizing the 
Caofeidian International Eco-city and solutions to these challenges. The full 
version of the Indicator System shall be used when planning and guiding 
the construction phase of the Eco-city.   

Creating a sustainable city with high quality urban environments under 
difficult circumstances, including a severe lack of fresh water and salty 
ground and groundwater, is a challenge. All farmland and natural wetlands 
needs to be preserved. Minimizing safety risks due to natural causes such 
as earth quake and flooding as well as disturbances and pollution from the 
adjacent industrial area is another challenge.   

INDICATOR TARGET LEVEL FACTOR GOALS
Urban functions 

1. Density X person/sqm

2. Living Space X sqm/per person

3. Local accessibility 
to service

100 % of housing 
areas

4. Functional mix 100 % of urban 
nodes

5. Affordable 
housing 

> 5 %

6. Houses in risk 
areas 

0  %

Urban space 

7. Urban environ-
mental qualities

100 % of housing 
areas

8. Block size 60 - 100 m

Building and architecture

9. Sustainable 
Buildings

100 % of buildings

Traffic and transport

10. Non motorised 
local  transports 

> 50 %  

11. Regional 
travel by public 
transportation

> 70 %

12. Location 
strategies and 
parking restrictions 

100 % of city 

districts

13. Time difference 
ratio bike/car and 
public transp/car

< 1,5 time 

14. Excess speed  0 %

LEGEND 
Chinese standard 

Higher standard by 
improvement factor 

Factor 2  = Target level 
two times better than 
reference 

Environmental goals

Socio- economic goals

Spatial  goals

INDICATOR TARGET LEVEL FACTOR GOALS
Energy 

15. Energy demand 10 000 kWh/capita. 
year 

Factor 2 

16. Renewable 
energy 

95 %

Waste

17. Collection of City 
hazardous waste

100 %

18. Recycling 100 % 

19. Reuse and 
recycling to  
agrictulture

> 90 % 

Water and wastewater

20. Water 
consumption

100 - 120 litre/
person.day

21. Reservoir water 
for drinking water

> 90 %  

22. Sanitation 
coverage

100 %

23. Separated wet 
sanitation

> 90 % of buildings

24. Water quality 100  %

25. Storm water 
collection   

> 90 %

Landscape and open space 

26. Public green 20 sqm per capita

27. Local 
accessibility to park 
and public space 

100 % of housing 
areas

28. Preserved 
farmland 

100 % 

29. Preserved and  
restored wetland 

100 % 

30. Tree cover 50 %

from environmental sustainability the 
indicator system encompass socio-
economic sustainability, 
  It includes both planning and moni-
toring indicators related to environmen-
tal, socio-economic and spatial goals 
with a focus on the planning phase 
and an integrated approach on the 
sub systems of the city. The complete 
indicator list encompass 140 indicators 
and 30 indicators have been selected 
for management level and information. 
In the table these 30 indicators are pre-
sented briefly as well as the conceptual 
models forming the base for the indica-
tor system. 
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3.4  Step 4 – Develop alternative
 proposals

The diagnosis of the current situation, as well as the
formulation of objectives, serves as a basis for the
search for alternative proposals for the solution of
environmental problems. As the problems are often
very complex, it is likely that there will be a number 

of alternative solutions. The possible set of alternatives, with their 
focus on the synergies between different subsystems, should be exam-
ined in order to be able to grasp the proper measures. Since the situ-
ation often changes rapidly, and any solution or investment should 
be relevant for several years, it is particularly important to choose 
flexible solutions in developing countries.

Objectives can be satisfied in many different ways, which means
that alternative proposals and solutions should be developed and
evaluated. The first choice should be to develop alternative proposals
aimed at prevention and intervention using such measures as urban re-
development of housing areas, workplaces and service, investment in
clean technology within heavy industry or the elaboration of new or
improved legislation for the upgrading of air quality and traffic safety.
One way of working in a future-oriented manner with both the
renewal of existing urban areas and the planning and development
of new urban areas is backcasting, further described in Box 2.

Only if it is not possible to prevent problems, the secondary choice
should be to mitigate the existing situation by measures for improving 
it. Existing technology in industry can be supplemented by solutions 
for the reduction of air pollution and noise. Urban areas which suffer
from traffic congestion can be improved by moving heavy traffic to
peripheral roads or by traffic separation aimed at separate lanes for
pedestrians, bicyclists and cars. A polluted river can be cleaned by
reducing the emission outlets into in the river from industrial areas.
Examples are manifold.

Mitigation means, in many cases, low cost solutions which can be
implemented in the short term perspective. One dilemma related to
mitigation is that choosing mitigation as an overall strategy for
improvement may mean that an unfavourable overall situation in the
urban pattern, the technology within industry etc. is made perma-
nent. Certainly, small improvements can be achieved in smaller areas
or of specific objects or activities, but there is a risk that an unfavour-
able urban pattern prevents more radical changes and successive
improvement of the environment towards an overall objective. In a
practical situation it is often necessary and recommendable to com-
bine prevention/intervention and mitigation.

The backcasting approach can be favourably combined with the
development of different or alternative proposals for sustainable
urban development. By developing visionary alternatives or scenarios
(possible futures) it becomes possible to obtain a good picture of
what could be achievable as well as a good basis for further impact
assessment. Two different principles for a sustainable urban develop-
ment of a town or city could, for example, be the following, repre-
senting alternatives at each end of the spectrum:

Four alternative locations from the 
planning phase of the Loudian Town in 
Shanghai. Sweco 2001.
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BOX 2. The ideas behind backcasting and some incentives
for applying this method

Backcasting is proposed especially for the creative process of developing new in-
novative systems and solutions focusing on synergies between different
subsystems and institutional factors. Thus backcasting involves imagining a future
situation with a sustainable urban structure, based on the objectives and key issues
formulated in step 3.

This is first done without any preconditions or restrictions imposed by the contempo-
rary obstacles and problems covered in step 2. Future images of an urban are
with regard to urban development or different subsystems can be used to outline
future patterns which are desirable for a combination of different environmental
objectives. This approach has, for example, been applied to create a more tangible
concept of how a durable transportation system might look.34

After having found future images of an urban area or a combination of subsystems, it
is very important that the next step relates this future image to the present situation
as defined in step 2 and then attempt to find paths from the present situation to the
future situation thus defined. By applying this approach, solutions can be found in the
short term, medium term and long term perspectives. Awareness of the future
image will also ensure that the short term and medium term solutions will be coherent
with the long term solutions.

However, backcasting should not be misinterpreted as a strategy for drastic change
only. It can also be very useful for the small-scale and stepwise improvement of poor
areas in developing countries. Solutions developed through this approach can, after
having evaluated their impact in step 5, thus become a constructive input for a more
detailed implementation strategy in step 6.

The advantages of the backcasting method can be described as follows:
“Many people have considerable difficulty in making their visions tangible when imag-
ining the future. If however, they turn things around and start by guessing how it
might be to look back from the future, it feels much easier. One of the many
advantages of backcasting is that the problems one sees looking back using this
method are not at all of such overwhelming importance as they can appear to be
when looking forward into the future. A combination of the vision’s problem domi-
nance and the problem reduction effect of backcasting could possibly provide us with
both a sound and realistic relationship with the future”.35

BACK-CASTING

A simplified picture of the backcasting process is shown in the figure. A future
image of the urban environment is developed from objectives where level 3 repre-
sents long term goal for example 2050, level 2 medium term objectives for example
2030 and level 1 short term objectives, for example improvements within 5 years.
By relating the future image to the present situation strategies two alternative strate-
gies for the improvement may be defined: Fast-slow with focus on short-term and
medium-term measures respectively slow-fast with focus on medium-term and long-
term measures.

34) Steen et al (1997) Färder i framtiden. 
Transporter i ett bärkraftigt samhälle. KFB-
rapport 1997:7. Kommunikationsberednin-
gen. Stockholm
35) Jönsson, B (1999) Tio tankar om tid. Bro-
mberg, cited in SAMS (2000).

             Image of future

level 1

level 2

 level 3

Short term Medium term Long term

   Present situation

Objective levels

Alt strategy fast - slow

        
 

                                                                                           Alt strategy low - fast
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•   Large-scale solutions for sustainable development, such as large 
supply areas for energy, waste water and waste management, 
concentration of building areas and large-scale specialised tech-
nology.

•   Decentralised solutions for energy, waste water and waste, dis- 
persion of building areas to separate, independent neighbour-
hoods and small-scale, differentiated technology.36

These principles can be realised by application to a certain urban
area or site. An evaluation of these scenarios may result in a combina-
tion of solutions from both scenarios.

As has been emphasised as a recurring theme in this book it is
very important to examine synergies between different subsystems
when developing alternative proposals. The advantages doing this
instead of solving each problem separately include:

•   Sub-optimisation is avoided when the opportunities to solve 
two or more problems by the same proposal or solution are 
discovered. This will also result in a range of economic benefits.

•   In order to identify relevant synergies it is necessary to enhance 
a multi-disciplinary approach and collaboration across formal 
sectors. This will promote mutual sharing of knowledge and 
facilitate collaboration which is vital in order to achieve a cost  -
eficient and smooth planning process

In Section 4.8 some possible synergies where these benefits can be
achieved are exemplified.

Identifying essential synergies between different subsystems
The conceptual model presented above, including the subsystems
presented in more detail in the following chapter, may be used to
discuss and develop different kinds of synergies between subsystems
when alternative proposals for solving environmental problems are
developed. An integrated approach where different subsystems or
fields of action are coordinated in order to obtain positive synergetic
environmental effects, but also positive economic and social effects,
should be a crucial part of the development of proposals. Chapter 4
below focuses on synergies between different subsystems.

Checklist
n  What are the alternative strategies for prevention/intervention 

in order to improve the environment?
n  In which fields is mitigation the only possibility – or a com-

plementary strategy? Has the risk of making an unfavourable 
overall environmental situation permanent been observed or 
discussed?

n  Have alternative solutions been developed presenting principles 
and ideas for integrated land-use and green areas, traffic/tran 
portation and infrastructure planning? Which are they and why 
was the chosen alternative considered the best?

n  Have cross sector, multi-disciplinary approaches been applied 
or studied when developing alternatives for the improvement 
of the environment? What was the result of this approach and 
analysis?

36) The scenario technique combined with
backcasting presented in Wizelius, T. (1999)
Sweden in the year 2021 : toward a sustainable 
society. (Swedish Environmental Protection 
Agency) may also be a source of inspiration 
when developing sustainable urban proposals  
in developing countries.
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EXAMPLES: SUSTAINABILITY REVIEW STEP 4

CITY A

CITY B

After having set objec-
tives and chosen the ap-
proach to consider most 

of the discovered problems and search 
for alternative solutions that could solve
many problems simultaneously, two
main alternatives were developed by 
the review group after frequent consul-
tations with both the local stakeholder
group and regional representatives. The
alternatives were based on the assump-
tion that the solution to the air pollution
problem had highest priority, and that it
was likely that the solution to that prob-
lem would have to influence the solution
to the other environmental (and institu-
tional) problems:

Alt 1. Elimination of the problem by
dismantling the polluting industry
and relocation of urban settle-
ments, small-scale ecological 
sanitation etc.
Prohibition on continued operations of
the most polluting industry, which 
should also solve the problem of heavy 
traffic conflicting with the heavy flow 
of people towards the city centre from 
the urban settlement. This measure 
could also open up for the development 
of new green areas since the industry 
covered a large area. This in turn would 
offer opportunities to attenuate storm 
water and offer sporting grounds and 
other areas for recreation.
 A new bus rapid transit corridor 
could also be run through the area and 
become the shortest way to adjacent 
commercial areas and the city centre. It 
was also proposed that the parts of the
urban settlement in the riskiest loca-
tions should be moved to a less risky 
area on the opposite part of the hill 
which had firm, solid earth-layers. The 
landfill area would be covered properly 
and planted with vegetation in order 
to be used as a public green area. 
Sustainable and affordable sanitation 
methods using urine separation and 
local composting and hygienisation of 
solids were also proposed.

Alt 2. Elimination of air pollution by
measures within industry and urban

intensification, local waste water
treatment plant etc.
It was proposed that the industry 
should thoroughly reconstruct its proc-
esses in order to drastically reduce 
emission of pollutants to air. A prereq-
uisite that would allow the industry to 
stay was also that they must invest in 
a common industrial wastewater treat-
ment facility. At the same time, a new 
road for heavy traffic was proposed 
that would not interfere with the major 
road from the urban settlement towards 
the city. When the physical structure of 
the urban settlement was studied more 
in detail, options for urban intensifica-
tion were identified on non-productive, 
residual areas within the settlements.
 This should make it possible to leave
the risky, land-slide areas and to build
affordable, low-cost housing in 2-4 floor
buildings for the people living in the 
risky areas. This urban intensifica-
tion would raise the basis for public 
transportation through the area and 
to enlarge the green areas with storm 
water attenuation options around the 
settlements.
 A local waste water treatment plant
was proposed where organic waste
could be treated with sludge to produce
biogas for vehicles. The treatment plant
should be designed with expansion
opportunities in order to treat waste
water from the whole northern part of
the city at some point in the future.
 The institutional problems that were
identified were not related to any of the
alternatives or even to the City section,
but rather to the entire city and applied
irrespective of chosen approaches and
alternatives. It was decided that new
regulations should be drafted for the
environment department, and that they
should move in to the same premises 
as the state inspectorate in order to be 
able to share information and knowl-
edge more easily.
 It was further decided that both
waste, water and public transport utili-
ties should form a joint financing and
procurement unit to act as help-desk 
for the utilities in the investments and
contracting work that was to follow.

The City B water and 
sanitation authority 
formulated sanitation 

alternatives together with the waste 
utility, representatives of the peri-
urban districts that were worst hit by 
health problems related to water and 
sanitation and representatives of local 
industry. A representative

from an old settlement with a relatively
functioning sanitation system also 
joined.
 Alternatives (i) community water 
closets with connection to the mains
system, (ii) community dry toilets and 
(iii) a fully decentralised system with dry 
toilets were discussed. Local repre-
sentatives howed a genuine mistrust 
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towards the municipality as to whether 
the municipality would actually provide 
services as promised in a centralised 
system and opted for an alternative 
that allowed for local organisations 
to service the chosen system on a 
concession basis. Alternative (iii) was 
discarded due to serious lack of space. 
The waste utility was reluctant to ac-
cept a dry toilet alternative due to
workers health and sanitary aspects, 
but agreed to be part of further study 
of such a model.
 Alternatives for treatment of indus-
trial waste water were discussed in a 
separate sub-group. Also here, mistrust
towards the municipality was an 

obstacle to serious discussion. Industry 
representatives called for assistance in 
knowledge about clean technologies, 
and urged the university to “get down 
off their high horses” and assist indus-
try with practical solutions. It was finally 
proposed that common treatment 
plants for aggregation of industries 
would be the best solution, but doubt 
was raised as to whether the loan that 
the city would take could be used for 
the purpose. It was also evident to the 
group that some industry and work-
shops may have to be closed down 
or moved. Contacts were made with 
urban planning department to discuss 
alternatives.

3.5  Step 5 – Analyse impact
The economic, social and environmental impact of
alternative proposals and solutions should be stud-
ied inorder to obtain a basis for choice, either of one 
alternative or a combination of several alternatives. 

The analysis of impact is an important part of the development of 
holistic and innovative proposals with the aim of promoting sustain-
able development. It is therefore recommended to include an impact
analysis in a sustainability review. The focus of this conceptual frame-
work is on the assessment of environmental impact of alternative 
solutions with special regard to the situation the urban poor. Social 
and economic impact is no less important to analyse – but tools for 
this type of analysis is provided in other governing documents.
 Environmental assessment on both strategic and project levels is a
generic term for a number of methods and tools used to examine
proposals as to the extent that environmental objectives have been
provided for in a policy, programme, plan or project for sustainable
urban development.
 An environmental assessment must be part of the basis of deci-
sionmaking for all activities supported by Sida. It is the collaboration
partner’s responsibility to carry out an environmental assessment.
The scope of the assessment should be adapted with respect to the 
needs of the actual situation, or what type of document or process is 
the subject of assessment.
 Programmes, plans or projects with extensive environmental con-
sequences demand a comprehensive and detailed environmental
assessment. In projects with insignificant environmental impact, the
assessment may be very brief. The environmental assessment of pro-
posals and solutions for the improvement of the environment (devel-
oped in step 4) should be based on the objectives and targets defined
in step 3. The diagnosis of the actual environmental situation (step 2)
is also an important input into the assessment.
 Environmental Impact Assessments (EIA) have been a proven 
tool over many years and enjoy a good track record in evaluating en-
vironmental risks and opportunities of project proposals. Yet the need
for a similar assessment process at the strategic level of decision mak-
ing has not been recognised. Leaving environmental assessment
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at the project stage severely limits opportunities of identifying strate-
gic choices that might lead to more sustainable outcomes and reduce
risks to the environmental resource base.
 Project assessment invariably takes place in a predetermined policy
environment. For example, the EIA of a new fossil fuel energy
generation plant will be unlikely to consider other energy generating
possibilities. Consequently alternatives for energy generation will be
limited to location and technology choices within the framework of
fossil fuel power generation.37

 Strategic Environmental Assessment (SEA), is the collective term
for methods and tools concentrating on the analysis of the environ-
mental impact of policies, programmes and plants on a strategic level
and for larger urban areas often in a long term perspective. Its strate-

37) OECD (2006) DAC Guidelines and Ref-
erence Series. “Applying Strategic Environ-
mental Assessment. Good Practice Guidance 
for Development Cooperation”. p 31.

FIGURE 13. SEA focuses on the strate-
gic level where the questions why, if and
where are of primary interest.

FIGURE 14. An “ideal” model for working
with assessment of plans on all levels 
with an increasing degree of detail
and limitation of scope.  
RP = regional plan,  
CP = comprehensive plan,
ICP = in-depth comprehensive plan,
DP = detailed plan
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gic direction is especially valuable in a review process where overall
alternatives for the improvement of the environment are discussed.
 A strategic environmental assessment should illustrate how the
choices and key issues related to proposals in, for example compre-
hensive planning, affect the environment and provide potential for
the establishment of environmental objectives. In order to be most
meaningful, the assessment should be made as early in the process as
possible so that the direction of the planning can be modified on the
basis of its results. 
 The work with SEA should not be regarded as a purely technical
procedure but rather as a dynamic process of communication with
the stakeholders involved contributing to the development of a crea-
tive, active and interesting dialogue about environmental issues in an
urban area and their connection to social, cultural and socio-econom-
ic perspective. It should also contribute to increasing involvement
in environmental concerns and providing new insights into problems
and solutions as well as highlighting undesirable effects, providing
warning signals and questioning traditional views where environ-
mental issues are considered to be a sector concern.
 As illustrated in Figure 14, SEA is currently mainly focused in
the questions why, if and where, while the more well-established tool
EIA is focused in the question “how”. Sida has published a compre-
hensive manual for the examination of environmental impact assess-
ments which can be used for large and small-scale projects.
 An “ideal” model for SEA work in an urban region can be de-
scribed with regard to time perspective, scope and degree of detail as
shown in Figure 21. In this model SEA work is integrated with 
regional and comprehensive planning on city/town level in order to
cover environmental effects in a long-term perspective but in less
depth. The SEA procedure creates a comprehensive basis for a deci-
sion on EIAs at the detailed planning and project level.

Checklist
n   How have environmental (Strategic Environmental Assess-

ment, SEA) and social impact assessments on the strategic level 
been applied in order to compare alternative interventions? 
Have their recommendations been taken into account in the 
planning?

n   Has Environmental (and Social) Impact Assessment (ESIA or 
EIA + SIA) been carried out on the project level? What were 
the main recommendations?

n   Can other, more advanced tools such as multi-criteria analysis 
(MCA) and life cycle analysis be applied in order to handle a 
larger number of aspects and indicators?

n   Have qualitative tools such as assessment graphs been applied 
in order to evaluate alternatives?

n   How has the involvement of different stakeholders as experts, 
NGOs and citizens including representatives of the urban poor 
been organised in assessment activities?

n   Which main conflicts have been identified in the impact 
analyses between different environmental objectives or between 
environmental and/or other objectives (mainly economic and 
social)?
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EXAMPLES: SUSTAINABILITY REVIEW STEP 5

CITY A

CITY B

The two alternatives,
reflecting two different
ways of addressing the

cumulative and manifold problem 
situation, were compared with regard 
to both environmental objectives and 
targets formulated in step 3 but also 
economic (financial) and social objec-
tives. The alternatives were compared 
in the table shown in Table Z. As a first 

TABLE Z: Simplified, preliminary assessment of the two main 
alternatives for the improvement of the environment in City A
(1 = better solution)

Alt 1 Alt 2 Comments

Risks for landslides 2 1 The urban intensification in alt 2 combined with 
stabilization of the ground will result in less 
riskier environment in both a short term and a 
long term perspective

Air pollution from industry 1 2 The measures within the industry in alt 2 cannot 
achieve the same reduction as the dismantling of 
the industry in alt 2

Traffic safety 1 1 Both alternatives would solve the hazardous
traffic situation problem

Sanitation 2 1 The waste water treatment plant imply solutions 
with better hygiene and less health risks in alt 2

Storm water treatment 2 1 To reuse the industrial area for green area and 
storm attenuation may be risky due to land 
contamination in alt 1

Accessibility to green areas 
for recreation

2 1 The urban intensification implies that a fine-
meshed network of green corridors and nice 
public spaces can be developed within the area 
in alt 2

Accessibility to public 
transportation

1 1 The alternatives will become equivalent with 
regard to accessibility to public transportation

Access to potable water 2 2 Neither of the alternatives provides an
adequate solution.
The problem needs to be solved on a regional
basis

Waste management 2 1 Both alternatives would solve the problem of
dumping, but Alt 2 also utilises organic waste

Social objectives 2 1 Alt 1 may cause social problems as the work-
ing opportunities diminishes in the area and 
unemployment among poor people in the urban 
settlement will raise

Economic objectives 1 2 Alt 2 is more expensive than alt 1

step in the assessment, the alternatives 
were ranked.
 Alternative 2 was finally proposed as
the main alternative but it was decided
to find more economical solutions than
were proposed in the preliminary phase
and to further study if more efficient 
methods for the reduction of air pollu-
tion could be found.

The alternatives for 
sanitation and industrial 
discharge in City B were 

analysed in terms of environmental and 
health impact of different alternatives in 
relationship to the zero alternative of no 

action. A local consultant was used for
the impact assessments. The results
were discussed in public hearings.
Assessment and hearings resulted in
a proposal for choice of alternatives.
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3.6   Step 6 – Choose a strategy for
 implementation and follow-up

The analysis of impact, including environmental and
social assessment such as SEAs and EIAs, and the
application of tools for the evaluation of alternative
proposals, results in the recommendation of a pre-
ferred proposal and a further strategy for implemen-

tation of this proposal in a long term and short term perspective.
The proposal and strategy developed during a sustainability review
may be a combination of elements from several alternatives or a
main alternative with some additions from the other alternatives
assessed in step 5.
 Sustainability issues in terms of social, economic and ecological
aspects, brought up during the review process must be integrated into
all phases of the transformation process: urban planning and design,
detailed design of buildings, roads and landscape, development of
areas, tendering and construction – as illustrated in Figure 15.
 An important part of this step is also to define in more detail a
number of projects focused on potential synergies between different
subsystems for further development and implementation.
 It is also important to continuously assess the final result of the
planning process i.e. the built environment. The operation and
maintenance phase is the longest period in the life of a city and its
components, which makes it necessary to systematically measure,
evaluate and take steps for successive improvement of buildings,
roads and green areas. An overall sustainability framework should be
developed during the urban planning phase and successively translat-
ed into more specific programmes within an environmental manage-
ment system.
 For the follow-up of the impact of an intervention proposed in the
review, the logical framework (or similar structure with a hierarchy of
objectives, outputs, activities and indicators) designed during the
planning phase is a very useful tool. Especially steps 6 – 9 provide
useful advice regarding resource planning of projects (step 6), the fol-

FIGURE 15. Key sustainability issues
and objectives should be integrated into
all phases of planning, design and imple-
mentation.
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EXAMPLES: SUSTAINABILITY REVIEW STEP 6 

CITY A

low-up of implemented solutions with indicators (step 7), potential
risks related to implementation (step 8) and assumptions regarding
the institutional situation in a country, region or city/town (step 9).

Checklist
n    What action plans have been developed, including measures in 

the short term, medium term and long term perspectives?
n    What systems or routines exist for follow-up of implemented 

plans?
n    What indicators are used in follow-up procedures? Which 

stakeholders have been involved in the setting up of indicators 
and how has the process of defining and choosing indicators 
been organised?

n    What financing mechanisms are important to further planning 
and implementation with respect to the environment? What 
needs to be studied further?

After the proposed 
choice of Alternative 2 as 
the main alternative for 

further study, a strategy for implemen-
tation and phasing of this alternative 
was developed. The following possible 
phases of the implementation of this 
long term alternative (>15 years) were 
discerned:

Phase 1 Measures to reduce air pollu-
tion from the metal working industry,
urban intensification of parts of the
urban settlement combined with the
development of a central public square
and future bus stop. It was proposed to
replace the settlements on the riskiest
parts of the land by new affordable, 
high-density dwellings adjacent to the 
public square. Reinforcement of the de-
partment of the environment with spe-
cialists on landslides and air pollution, 
and joint premises for City and state 
environmental departments. Establish-
ment of the utilities’ support facility 
followed by the application for loans to 
the regional development bank.

Phase 2 Establishment of a public 
transportation corridor from the settle-
ments to adjacent areas and the city 
centre. Further urban intensification 
combined with further replacement 
of housing on the less risky sites by 
affordable, high-density dwellings. 
Construction of a new sanitary landfill 
outside town. Establishment of a first 
phase of new infrastructure for water 
and sanitation to the high density areas. 

Introduction of a forum for meetings 
and consultations between representa-
tives from different departments in 
order to enhance cross sector collabo-
ration within the City.

Phase 3 Development of green areas
for recreation combined with storm
water treatment. Closure of existing
waste dumps. Extension of water and
sanitation infrastructure. Establishment
of a formal organisation for different 
City districts based on a multi-discipli-
nary approach where planners, traffic 
engineers, environmental and energy 
specialists collaborate on a daily basis.
After presentation of this strategy in a
public meeting for residents, workers,
NGOs and others (a so called open
house) in the second phase of the 
review lots of supplementary ideas on 
both the detailed and the strategic level 
were expressed. Some of the people 
present were very doubtful about the 
high-density affordable housing idea 
while others were enthusiastic. A 
discussion followed as to whether there 
was an option to develop high-density, 
low-cost housing of only one floor.
 After revision, the review was com-
piled in a report that was sent to the 
mayor and other politicians in City A for 
decision about further steps in urban 
development, for example strategic 
and detailed plans based on the review. 
In this report a number of specific  
projects within the framework
for the main alternative were also 
proposed. 
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CITY B
On the basis of the 
review, the City Council 
of City B decided to 

divide investments into three phases in 
relationship to the seriousness of the 
health-related problems. 

Phase 1 was to reinvest in the water 
distribution system which would be 
composed of a combination of a cen-
tralised and decentralised system, with 
special solutions for the disadvantaged 
areas of the City.

Phase 2 was to invest in a new sanita-

tion system. It was proposed to keep
both the dry and water closet alterna-
tives for the poor areas, and to con-
tinue with economic and organisational 
analysis of the two alternatives for 
sanitation before taking a final decision. 
It was anticipated that an international 
consultant would be needed for this 
study.
Phase 3 was to invest in three treat-
ment plants for aggregations of indus-
try in three different parts of the City. 
Certain industry would be allowed to
discharge their water into the existing
network.
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4. Part 2:
Specific subsystems

and their potential
synergies
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FIGURE 16. An overview of subsystems
discussed in this section.
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A number of specific subsystems have been identified as being espe-
cially important to the substantial improvement of urban environ-
ment. Institutional factors are also of crucial importance for the
mitigation of environmental problems. These are described in the
next section. If progress is to be made, a city needs to address both its
institutional settings and the performance and infrastructure of one
or more subsystems. Figure 16 illustrates the overall holistic ap-
proach.
 The sustainability concept itself, and Swedish development coop-
eration goals, require that urban functions, municipal services and
infrastructure are available to all at affordable costs. It is vital that
urban planning, sector planning and interventions in these fields are
implemented with poor people’s conditions and needs in focus, and
that all inhabitants are invited into the decision-making and plan-
ning processes. 

Financing needs for urban environment interventions are high
and require special attention. Local authorities must be involved and
strengthened in order to be able to handle both investments and
long-term operation of environmental investments. Also in this
respect it is vital from a sustainability viewpoint that all inhabitants’
ability to pay is taken into consideration when formulating tariffs,
fees, connection charges, organisation of operations etc.

Each subsystem is described in the following with a special focus
on its interfaces with other subsystems i.e. how they are linked and
interdependent, how synergies can be achieved and sub-optimisation
avoided. A traditional project or intervention often considers one
system at a time. When looking at this special system it is always
important to try to find links to other systems in order to develop
optimal solutions. 

Important potential synergies between a number of subsystems
are described in Section 4.8. These synergies can be achieved if the
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FIGURE 17. Technological solutions
may be systematised in three
dimensions: technological level,
urban scale and time dimension.
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stakeholders involved intend to apply a broad, holistic approach
from early in the planning process. The economic, environmental
and social benefits, especially for poor people, of this type of approach
should be stressed. The approach facilitates an optimal utilisation
of limited resources.
 However, there are not only synergies between different subsys-
tems, there are also conflicts of interest or conflicting objectives.
Sometimes hard facts show that what is good for one area of plan-
ning contradicts the needs of another. At other times it is rather a
matter of conflicting strategies, vested interest and poorly defined
division of responsibilities. One example of where objectives may
contradict each other could be when there is a strategy to reduce
heavy transport in a neighbourhood, and at the same time an urgent
need to improve waste collection using trucks. Another may be when
goals regarding reinvestment in the sanitation sector collide with 
cultural heritage interests.

A general remark regarding the technology for subsystems is the
option for successive development of small-scale, low-tech solutions
to medium-large and large-scale respectively medium-tech and 
hightech. Opportunities for future improvement and extension 
should always be considered, see Figure 17.

Readers who would like assistance with more in-depth analysis of
each individual subsystem is recommended to take part of suggested
further reading provided in Chapter 6.

4.1  Sustainable Urban Functions
 – housing, industry, services etc.
Urban functions are defined as a subsystem in order to facilitate a
discussion of environmental issues related to specific activities within
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industry, housing and service functions. These issues are closely rela-
ted to urban planning which, in this book, is considered as an
institutional factor.

The planning of cities and towns with regard to urban functions
strongly relates to the economic and social aspects of sustainability
including demographic issues as well as the inclusion of unregulated
settlements and poor people in the planning process. The increasing
number of people moving into urban areas, as well as the structure
of the population, must be considered in combination with the
dimensioning, location, planning and design of housing and residential 
areas. Urban functions are normally defined as residential, commer-
cial, educational, industrial production and other vital urban func-
tions. The challenge of bringing housing and other urban functions 
for poor migrants into the overall planning procedure must not be 
underestimated and calls for multi-stakeholder involvement includ-
ing representatives of poor women and men.

The business activities, markets and production systems of a large
spectrum of industries, from heavy processing factories to medium 
heavy and light knowledge-intensive industry, must be studied with
regard to employment, social considerations and environmental con-
sequences. Sustainable industrial development should be based on
energy and material-conserving methods and clean technologies,
adapted to the circumstances of the country in question.
 Environmentally friendly product policies as well as action pro-
grammes regarding sustainable patterns of production and consump-
tion must be fulfilled in the long term.38 Even in the developing
world there is increasing awareness of the large market potential
of small-scale, cheap but environmentally friendly, products in cities
and towns.
 As for service functions it is important to relate the study of the 
needs of commercial, cultural and social service to expected popula-
tion development and industrial activities.

URBAN FUNCTIONS – POTENTIAL SYNERGIES AND INTERFACES

•   (Space for) Water and sanitation facilities, waste collection and 
possible source separation must be considered for residential 
and commercial areas.

•   Catering for public transportation facilities between poor settle-
ments and city centres, commercial and industrial areas.

•   If possible, placing new residential areas (also for poor mi-
grants) where it is favourable from a transportation and public 
infrastructure viewpoint, so as to minimise costs for transport 
and connections to energy and water supply systems.

•   Energy demands for cooling of industries and offices are in-
creasing. Can this demand be diminished and financial resourc-
es be utilised for poor areas instead?

•   Opportunities for rainwater collection can be considerably 
increased if there is awareness of these possibilities during the 
planning and construction process.

•   The orientation of industries may, to a great extent, affect the 
38) A Strategy for an Environmentally Sound
Product Policy – Swedish guidelines for an
integrated product policy. Government
Communication 1999/2000:114

The making of dumplings is an important 
Chinese tradition.
PHOTO: CHRISTER VALLSTRAND
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impact they have on city inhabitants’ health and well-being. 
•   Locate industry correctly with regard to prevailing wind direc-

tion, consider planning for common industrial wastewater 
treatment plants and waste separation and collection facilities.

•   Develop alternative solutions presenting principles and ideas 
for integrated land-use and green areas, traffic/transportation 
and infrastructural planning.  

CHECKLIST – SUSTAINABLE URBAN FUNCTIONS

n    To what extent has a historical and future-oriented demograph-
ical analysis of the region and the town been carried out and 
used as a basis for urban planning?

n    Is there an analysis of housing land needs for the future based 
on ideas regarding high-density affordable housing concepts 
and other ideas promoting the improvement of urban settle-
ment areas? What is the outcome of the analysis, and has it 
been taken into consideration in planning? Are poor people and 
migrants considered to an appropriate extent?

n    What assumptions are made regarding industrial development 
with regard to space and location in relationship to housing and 
service areas?

n    In what manner have spaces adjacent to urban settlements for 
small-scale industries and activities of special importance to 
poor people been considered?

n    Which measures have been discussed in order to reduce and 
minimise air and water pollution, noise and other environmen-
tal problems caused by industrial production?

n    What strategies are in place to encourage the development of 
increased environmental protection, workers’ health and safety, 
and the introduction of clean technologies in industry?

n    Which concepts and ideas are there for preserving and develop-
ing social, commercial and cultural functions close to housing 
areas, respectively in central locations in the town?

n    Do urban settlements and poor people have access to green 
areas and water areas for recreation?

n    Is there a strategy for relocating housing and industrial areas lo-
cated on apparently risky landslide sites, garbage dumps, railway 
or highway embankments?

n    Are there ideas for urban development based on mixed-use pat-
terns in order to counteract mono-functional development of 
the town into separate enclaves?

n    How are the systems for water, sanitation, waste and energy for 
different urban functions considered and integrated into the 
urban plans for the town on different levels with regard to:

 –  collection and connection points,
 –  location of areas for dry sanitation respectively  

waterborne systems,
 –  location of recycling areas and landfills with regard
  to protection distances, and
 – the availability of housing, industrial and service
  areas?       

Small market in a hutong area in a cen-
tral part of Beijing.
PHOTO: ULF RANHAGEN
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4.2  Sustainable energy
The energy sector could, on one hand, be described with regard to
the energy supply (energy production – energy distribution) and on
the other hand with respect to energy efficiency in the use of energy
for different purposes. In a sustainable city, environmentally safe sup-
ply of energy from renewable energy sources should be given special
priority as well as energy efficiency in all steps of energy flows.
 The first step in the process of achieving sustainable energy solu-
tions should be to minimise energy demand by a combination of
energy efficient buildings, production processes, household equip-
ment, lifestyles etc. By minimising energy demand, optimal energy
solutions for distribution of renewable energy can be promoted.
District solutions for both heating (in regions with cold climates) and
cooling are an option in densely populated areas.
 Close to 300 million poor people living in cities lack access to
electricity and other modern energy services. The majority is depend-
ent on winning energy from dung, wood charcoal or other biomass.
The indoor air pollution created by burning this biomass results in
millions of deaths annually.
 It is important that both health implications and environmental
impact from the use of injurious fuels and inefficient equipment for
cooking and heating is considered, since this is a field in which poor
people, and especially children and women, are badly off. A prerequi-
site for sustainable urban development is also that energy be supplied
to all inhabitants at all times. Energy efficient, small-scale solutions
can often be combined with environmental-friendly answers.

Ulf Ranhagen, SUCI Block 2, Apr 2010
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SUSTAINABLE ENERGY – POTENTIAL SYNERGIES AND INTERFACES

•   Deforestation around the city and the use of firewood and 
charcoal for cooking are closely linked. Forestry authorities, na-
ture conservation authorities and energy planners/utilities must 
cooperate in order to stop deforestation and turn the situation 
around towards sustainable and efficient use of biomass.

•   Energy demands for cooling industries and offices are increas-
ing. This demand can be diminished through a combination 

Energy – Scale and technological level
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of urban planning, building design, production processes and 
equipment, introduced in early decision-making phases.

•   The city’s own energy demand may be high. Municipal utility 
departments must cooperate in identifying energy savings op-
portunities.

•   Digestion of biodegradable waste, septic sludge, wastewater 
sludge or other such materials may be a feasible option for 
small-scale energy production. Gas may be utilised for heating 
purposes or to produce electricity or even vehicle fuel.

•   The energy sector can contribute in the dissemination of 
knowledge on the potential hazards of cooking or heating with 
dangerous fuels. They may be able to contribute alternative, af-
fordable, energy-efficient and environmentally-friendly solutions.

•   In some medium-income countries, incineration of waste may 
be a possible option for large-scale CHP systems (Combined 
Heat and Power). Environmental considerations must be rigor-
ous and the best available technology for reduction of dioxin 
emissions applied.

•   Energy utilities and industry may cooperate to cut peak loads in 
order to make energy supply more reliable.

CHECKLIST – SUSTAINABLE ENERGY

n     What kind of energy plan and strategy for future supply of 
energy to all inhabitants, 24 hours a day, is available in the city?

n     If so, are energy efficiency action, and substitution of non-re-
newable energy sources part of the plan? Does the plan include 
affordable energy supply for the poor and a stepwise strategy for 
implementation of energy-efficiency in all sectors?

n     Have central or district solutions been considered for (heating 
and) cooling for existing areas where it is difficult to obtain high 
energy-efficiency in a short term perspective?

n     Does the city have a plan for reduction of emissions from 
household and utility energy generation and use?

n     How has urban planning considered options to reduce the need 
for energy for heating and cooling by means of foresighted lo-
cation, re-location, design and re-design of blocks and buildings 
within urban settlements?

n     Have renewable energy sources that could replace non-renewa-
ble sources in the city been identified?

n    What options for renewable energy are being considered for 
heating/ cooling, production of hot tap water and electric-
ity – windpower, solar panels or PV cells, geothermal energy, 
bio-energy – also in poor areas and in urban settlements? Have 
low-cost, smallscale applications for renewable energy systems 
been considered?
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4.3  Sustainable waste management
Waste management can be divided into the following phases: (1)
minimisation of waste amounts and waste hazardousness, (2) collec-
tion and transportation of waste, (3) reuse and recycling, and (4)
treatment and disposal of residues. Ideally household waste, hazard-
ous, contagious and industrial wastes should not be mixed in an
uncontrolled manner. Neither should it be dumped in open areas
with no environmental protection however, environmentally safe
collection and landfills are rare in the developing world.
 Waste separation, collection and control should be gradually
improved, as should also the standard of landfill areas. Old dumpsites
need to be stabilised and closed and new landfills with higher
environmental and safety standards need to be constructed. These
new landfills are based on a considerably lower amount of residual
waste and should be combined with a resources management centre
with material recycling faculties. Cooperation with water and sanita-
tion utilities in the field of toilet waste or sludge treatment may be a
way to minimise sludge management problems, and gas from landfills
may be recovered and utilised if the waste has the right composition.
 It is important to identify, collect separately and treat the most
hazardous waste from industry, workshops and households. A phased
hazardous waste treatment plan can be a help in this respect. The
same goes for waste from hospitals.
 Private sector, both in the formal and informal economy, is often
heavily involved in all steps of waste management. They need to be
part of the solution in a sustainable waste management system.
Their involvement in the planning phase is important.

WASTE MANAGEMENT – POTENTIAL SYNERGIES AND INTERFACES

•   Waste collection creates a fairly high transportation load. Waste 
utilities, private actors and traffic planners need to develop 
plans for how to make waste transportation efficient.

•   In cities where there is no, or only a limited, water-borne 
sanitation system, sanitation is, or may be, an issue for the waste 
collection services. It is important that responsibility for dry 

Ulf Ranhagen, SUCI Block 2, Apr 2010
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toilet waste, septic sludge and other types of waste is clearly al-
located.

•    Minimisation of industrial waste and changing hazardous sub-
stances for less hazardous may be carried out in collaboration 
between environmental and waste authorities and industry.

•    Water and drainage utilities and waste collectors need to coop-
erate to prevent dumping of waste and septic sludge in collec-
tors for storm water and/or wastewater.

•    Digestion of biodegradable waste, septic sludge, wastewater 
sludge or other such materials may be a feasible option for 
small-scale energy production. Gas may be utilised for heating 
purposes or to produce electricity or even vehicle fuel.

•    In some medium-income countries incineration of waste may 
be a possible option. Environmental controls must be rigorous.

•   New landfills need to be carefully located in order to protect 
water sources and land from pollution. It is also important that 
they are not placed too close to existing or future residential 
areas. Citywide collaboration is therefore needed when a new 
landfill site is chosen.

•   Old waste dumps may be redeveloped for ecological and recrea-
tional purposes, or integrated into strategic and detailed plans.

CHECKLIST – SUSTAINABLE WASTE MANAGEMENT

n     What information is available regarding the environmental and 
health effects of unsustainable waste management in the city?

n     Does the city have a waste management plan? Does it include 
affordable solutions for the poor?

n     Is management of hazardous waste and hospital waste part of 
the plan?

n     Have private actors (formal and informal) been involved in the 
elaboration of the plan?

n     Have the needs of the poor been considered?
n    Which solutions are anticipated for the management of hazard-

ous waste from households and industry, and of hospital waste? 
Is the institutional setup optimised?

n    How is the competent body responsible for waste issues in-
volved in urban planning issues? Can the involvement be 
improved qualitatively?

n     Is there enough knowledge about the amounts, types and 
treatment of waste in the city, or how can such information be 
gathered and compiled? 

n     Which goals, if any, have been set up regarding waste manage-
ment and waste minimisation?

n     Is there a sanitary landfill in the region, or is there a landfill in 
the region that has been identified as possible to turn into a 
sanitary landfill?

n     Is there any ongoing collaboration with neighbouring munici-
palities/ cities that must be taken in account? Which? How are 
they involved?

Goods transported by bicycle i Beijing 
2008.
PHOTO: ULF RANHAGEN
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4.4  Sustainable water supply and sanitation
Water supply and sanitation is a fundamental dimension of sustain-
ability.  One of the Millennium Development Goals states that the
proportion of people lacking access to safe water and basic sanitation
will be reduced by half by 2015. In densely populated areas and in
medium income countries, water-based sewage systems and treat-
ment plants may provide feasible solutions. In poor countries and in
arid and semi-arid areas, dry sanitation systems are often more  el-
evant.
 System solutions tend to be long-term and of a more or less irre-
versible nature. Consequently, choices need to be carefully considered 
with sustainability aspects applied in a broader sense, including
issues such as water conservation, water and groundwater pollution,
health and hygiene, social and cultural aspects and affordability.
In many cities the poor residents pay more than the wealthy for
water of poor quality. Weak management of water resources lead to
water shortages.

Grey-water pilot plant in Caofeidian EcoC-
ity. PURAC and Sweco in 2010.

Ulf Ranhagen, SUCI Block 2, Apr 2010

small medium large SCALE

hi
gh

TE
C

H
m

ed
iu

m
lo

w

Water supply and Sanitation

Water supply and Sanitation– Scale and 
technological level



65

WATER SUPPLY – POTENTIAL SYNERGIES AND INTERFACES

•   Water supply authorities and authorities responsible for toilet 
waste and/or wastewater management must cooperate. Far too 
often drinking water sources are polluted by sludge and toilet 
waste.

•   Dumpsites, landfills and industries must not be located in areas 
of importance for existing or future drinking water purposes.

•   Water supply and wastewater treatment plants, if any, may be 
managed in a manner that decreases energy demand peaks i.e. 
can energy demand (in kWh) and power (W) be cut down?

•   Water and drainage utilities and waste collectors need to coop-
erate to prevent dumping of waste and septic sludge in storm 
water collectors and/or wastewater.

•   Digestion of biodegradable waste, septic sludge, wastewater 
sludge or other such materials may be a feasible option for 
small-scale energy production. Gas may be utilised for heating 
purposes or to produce electricity or even vehicle fuel.

•   Improvement of incoming water quality to wastewater treat-
ment plants through collaboration with industry. Combat 
environmental problems “upstream”.

•   Road department and water utility cooperate in storm water-
management issues.

•   Water supply and sanitation authorities need to include health 
education and hygienic practices in their operations in order to  
mitigate water-borne diseases.

CHECKLIST – SUSTAINABLE WATER SUPPLY AND SANITATION

n       Have goals regarding drinking water quality, sanitation service 
levels, water conservation etc. been discussed and established? 
Are they harmonised with national goals and requirements?

n      Is there a plan for sanitary and environmentally sound manage-
ment of toilet waste and septic sludge?

n      Are there plans or activities aimed at reducing loss of water 
from the water supply system?

n     To what extent and how are water sources protected?
n     Do the city authorities have sufficient resources for implemen-

tation of strategies to meet goals, and for reinforcement of legis-
lation regarding protection of groundwater and surface water? If 
not, what is the solution to this?

n      Is water available to everyone 24 hours a day? If not, have the 
reasons been analysed? How, and within which timeframe, con-
tinuous distribution to all customers be achieved?

n      Can storm water peaks be minimised through e.g. green roofs 
and equalisation ponds?

n     Has rainwater harvesting been considered?
n     Has reuse of wastewater (if any) been considered?
n      What are the organisational, financial, operational, (lack of ) in-

vestment reasons for potentially poor performance in the water 
distribution and/or wastewater treatment fields?

A checklist developed for specific interventions in the water and san-
itation sector can be found in “Checklist to Sida Strategy for Water
Supply and Sanitation” (2004).
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4.5 Sustainable traffic and transportation
As for the traffic and transportation field, an integrated land-use and
transportation approach is essential in order to achieve long-term
sustainable solutions. Institutional arrangements which must be con-
sidered when developing a sustainable traffic and transportation
system include regulations, legislation and its enforcement, learning
and training, evaluation and monitoring.
 Future vehicle technology and renewable fuels will become an
important part of the solution in the long term. Currently, there is
considerable demand for improvements in the cities for the develop-
ing world that are connected with organisation of public transport,
traffic management to reduce congestion, promotion of non-motor-
ised traffic and regulation and monitoring of ordinary non-renewable
fuels. New fuels, such as ethanol or biogas, may be a feasible solution
in certain countries.
 Road safety issues are closely connected with environmental and
health-related transport issues, and should be considered jointly. It 
is of special importance to consider unprotected pedestrians and 
bicyclists.
 The greening of transportation systems is essential to overcome
the major environmental impact of cars. Poor people living close to
traffic are put at risk from toxic air emissions. Special bus-lines, light
trains, cycle lanes are methods of helping the city to become more
resilient. Green streets where all traffic is banned have been intro-
duced into poor areas with narrow streets.

Ulf Ranhagen, SUCI Block 2, Apr 2010
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Transportation by bicycle in Beijing 
2008.
PHOTO: ULF RANHAGEN
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Electrical bike (top), electrical cars (mid-
dle) and congested street in Beijing.
PHOTO: ULF RANHAGEN

TRANSPORTATION – POTENTIAL SYNERGIES AND INTERFACES

•   Minimise the need for transportation by private car and motor-
cycle through collaboration between stakeholders representing 
urban planning, public transportation, industry, housing and 
service functions in order to minimise travel distances between 
these functions in the city.

•   Utilise synergies between land-use (location of urban functions 
and urban density), traffic and transportation to achieve good 
prerequisites for public transportation and to minimise energy 
consumption for transportation as well as air pollution and 
noise.

•   Gas from digestion of biomass may be used as fuel for vehicles. 
Technology may be competitive where fuel costs are high.

•   Waste utilities, private actors and traffic planners need to de-
velop plans for how to make waste transportation efficient.

•   Minimise the need for transportation of drinking water by 
car and truck by implementing a sound drinking water supply 
system for formal and informal residential areas.

CHECKLIST – SUSTAINABLE TRAFFIC AND TRANSPORTATION

n     Current public transportation system?
n      Have transportation needs been measured or assessed? Are poor 

people’s and women’s needs considered?
n      Is there a current transport and road safety policy that includes 

environmental considerations? Is it realistic and is it imple-
mented?

n      Any planning procedure for improving or expanding the public 
transport system or even for introducing bio-fuels in buses 
(ethanol, bio-gas)? Have Bus-Rapid Transit systems been con-
sidered?

n      Have bus lanes been planned with regard to accessibility for 
poor people to major industrial areas and other workplaces as 
well as service centres?

n      What plans are there for a network of continuous, comfortable 
and safe routes for bicycling and walking connecting housing, 
industry and service functions, even at night?

n     How can traffic and mobility management be improved?
n      To what extent has an integrated approach to planning been 

applied to the location and design of transportation systems for 
all sustainable modes of traffic in connection with land-use? 
Considering different urban densities?

n      What strategies can be used to counteract, replace and reduce 
unsustainable modes of traffic based on vehicles with poor 
emission control and poor quality fuel (for example two-wheel-
ers)?

n      Is the authority properly organised to govern and monitor plan-
ning and running an integrated multi-modal transport system?
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4.6  Sustainable landscape planning
Landscape planning regarding both the core urban areas (parks,
green corridors, courtyards, plantation along streets etc) and sur-
rounding green areas deals with at least three issues;

•   landscape for human use for recreation including culturally-
valuable areas

•  landscape that offers areas for recycling of waste products
•  landscape that contains bio-diversity

 In some cases these aspects can be resolved and needs provided
for in the same area or in adjacent areas. Regarding the nature of the
ground, there is also a design approach in the field of landscape
planning. The demands of the “green structure”, its theoretical size
and the consequences if it is not taken into consideration are well
known. For example there is a very strong relationship between the
use of areas for recreation and accessibility of housing areas, and of
course consideration must be given to the presence of barriers of 
different kinds. Easy access gives a high degree of utilisation. The 
continuity of green areas is of great value to flora and fauna.
 It is therefore a great advantage if a hierarchy of green areas is
developed with links between green courtyards, urban parks and 
larger recreational areas. A network of green corridors or wedges
should be considered when considering the green structure in a 
regional or city perspective. Urban settlements, where many poor 
people live, should be linked to such green corridors including com-
fortable and continuous bicycle and walking paths, recreational areas, 
sports grounds etc. Such networks can be implemented more easily if 
they are included in overall plans. However, it is also possible to suc-
cessively develop such facilities in existing urban areas.

LANDSCAPE PLANNING – POTENTIAL SYNERGIES AND INTERFACES

•   Purification of water bodies connected to recreation and biodi-
versity.

•   Integrated planning of green areas and the attenuation of storm 
water by developing attractive open ponds and ditches where 
the water level can vary.

•   Restoration of waste-land “brownfield management” turned 
into green areas and parks for recreation.

•   Redevelopment of closed land-fills for green areas and recrea-
tional purposes.

•   Using green areas to help school children understand ecology 
and the environment.

•   Green areas are the lungs of the city which make them impor-
tant for the reduction of air pollution. (However, it should be 
emphasised, that green area planning can never replace solu-
tions at source for the reduction of air pollution.)

•   Green wedges and green corridors should be planned in coordi-
nation with paths for bicycling and walking.

•   The topography, vegetation and other factors concerning the 
green structure are important to the micro-climate which 
should be taken into consideration when planning or re-
planning areas for housing and industry as it influences energy 

Traditional physical exercises in a Beijing 
park, 2008.
PHOTO: ULF RANHAGEN
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demand, the diffusion of air pollution, comfort level due to sun 
exposure, sun shading or wind exposure for cooling winds in 
summertime or  wind protection in wintertime etc.

CHECKLIST – SUSTAINABLE LANDSCAPE PLANNING

n     To what extent has the strategic view that green areas are an 
asset to human health, comfort and well-being been considered 
in the city?

n      How have the green areas as a resource for recreation been 
considered on these, interlinked levels: the courtyards of build-
ing blocks, city and city district parks and sports grounds, green 
corridors and green wedges, links to other parts of the city, the 
surrounding landscape and agricultural areas etc?

n      Restoration of small bodies of water, canals, ponds etc. is vital to 
the maintenance of biodiversity (plants, insects, fish, amphib-
ians, birds etc). To what extent has this been taken into account 
in the city?

n      How has the importance of the ecosystems such as green cor-
ridors and water streams been considered in the existing town 
and in strategic and detailed plans?

n      How are green areas, and the relationship between rural and 
urban areas, taken into consideration in the existing town and 
in strategic and detailed plans?

The Diagonal – a green path intersecting 
the first phase of the Caofeidian EcoCity.
SWECO 2009
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39) Worldwatch Institute, 2007, State of the
world. Our urban future

4.7  Sustainable building design
Sustainable architecture includes all the relevant aspects to be consid-
ered when planning and designing all types of buildings within the
Sustainable City. The adaptation of buildings to the microclimate,
ground conditions and surrounding buildings, traffic systems and
green areas is of major importance for the indoor environment and
also for the environment in the immediate surroundings. It has a
considerable influence on building and architectural design and the
choice of building materials. Much of the energy that people pipe,
wire and truck into cities is used by and in buildings – constructing
them as well as operating them as well as making their occupants
comfortable. Globally buildings, throughout their total life cycle,
account for more than 40 percent of total energy use.39

 A comfortable and healthy indoor climate is obtained through
both the design of building envelopes and their installation systems.
The development of an energy, waste and water strategy at building
level will promote opportunities of achieving sustainability at the
urban level. An environmental assessment of buildings should in-
clude  both internal and external environmental effects on people and
on the natural environment. 
 One of the challenges of urban settlements is to find ways of con-
structing simple, but functional and healthy, buildings from local,
environmentally friendly materials that protect from a climate that is
either too hot or too cold. As the buildings must be affordable for
poor people, it is often an advantage to promote self building proc-
esses based on traditional experience and know-how. The physical
environment must possess dignity and poor people must be able to
feel proud of their own buildings.

BUILDING DESIGN – POTENTIAL SYNERGIES AND INTERFACES

•   The building design of walls, roofs and floors (insulation, space 
and design of windows etc.) is one of the most important fac-
tors for the reduction of energy demand and minimising energy 
supply needs and operating costs.

•   Considerable advantages with regard to microclimate (sun 
shading, sun exposure, wind exposure, wind protection) and 
energy demand can be achieved by careful building design in 
relationship to the surrounding landscape.

•   Green roofs are an option for the attenuation of storm water  
flow and contribute to cooling in summer.

The Sustainability Centre – an example of 
sustainable building design in Caofeidian 
EcoCity.
SWECO 2009
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Example of systems solution in the 
Sustainability Centre in the Caofeidian 
EcoCity.
SWECO 2009

•   The buildings and their immediate surroundings should be 
designed with regard to the source separation and collection of 
waste, for example by facilitating waste management centres on 
the ground floors of multi-family housing.

•   The entrances of buildings should be easily accessible from 
bicycle and walking paths and parking lots for bicycles.

•   The option to design multi-purpose buildings should be con-
sidered in urban areas in order to facilitate mixed use of both 
housing and small-scale business activities within the service 
sector. Environmental problems can be solved at building level 
while social and economic advantages can be achieved at the 
same time.

CHECKLIST – SUSTAINABLE BUILDING DESIGN

n       Is the use of environmentally friendly construction materials 
encouraged when planning design or re-building of buildings?

n       Have the most favourable materials for the minimisation of 
energy demand been considered as insulation material in the 
walls, roofs and floors and windows of municipal, public, resi-
dential and industrial buildings?

n       Has the heat exchange option (reuse of heat) been considered in 
building design?

n       Has the solar panel and solar cell option been prepared in the 
design of buildings?

n       Is the building designed for an efficient shading and self-venti-
lation (when relevant)?

n       Are the buildings oriented towards the sun in order to obtain 
the best possible energy efficiency from solar panels or solar 
cells?

n       Has space for systems for sorting and collecting waste been 
included in the building design?

n      Has a system for collection, minimisation and reuse of storm 
water been considered in the building design?

n       How have options for reducing negative wind effects and sun 
exposure been considered in connection with renewal or exten-
sion of areas for housing, industry and serviced functions?
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4.8  Essential synergies between different
 Subsystems
In this section selected examples of synergies between a number of
subsystems will be presented. Many other examples of essential
synergies may be developed. In all planning and design situations
related to the Sustainable City and town planning, one important
task will be to take potential synergies between all these subsystems
into consideration.
 Conflicts of interest may also exist between different institutional
factors, between subsystems and between institutional factors and
subsystems. Potential conflicts of interest must always be identified
and addressed at the early stages of the review process. The following
examples focus on synergies.

Synergies between energy, waste and water resource
management and landscape planning
There is great potential to obtain environmental, economic and social
benefits by combining systems for water supply and sanitation,
waste and energy. Organic waste from restaurants and grocery shops
as well as from households, toilet waste, sludge from septic tanks or
wastewater treatment plants and manure from agriculture adjacent
to a town, can be utilised for the production of biogas in a biogas
reactor. The digested biogas contains methane, which can be used
for heating, cooking and electricity production or, after refinement,
as fuel for vehicles. Depending on the quality, the residue can be used
as fertilizer in agriculture. An alternative technology is the compost-
ing of the same waste material. However, this technology requires,
rather than generates, energy.
 Another interesting possible synergy is the use of compost, treated

FIGURE 18. Illustration of synergies
between energy, waste and water
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wastewater or wastewater sludge for the fertilisation of energy crops
which can then be used as fuel for power plants on large, medium or
small scale.
 Green areas are needed to deal with residual products. Combining
conscious landscape planning including water resources with
both wastewater treatment and waste management has provided
successful ecological solutions. Dumping of waste can be planned
and designed into recreational areas. The cleaned water can be used
in cultivated areas, allotment gardens or as a stream through the
green structure. 
 In order to identify optimal solutions in a planning situation of
this kind it is crucial to create a project organisation based on coop-
eration with both the public and the private sector – including formal
and voluntary/informal organisations. Deep commitment and par-
ticipation of all parties is required. In order to facilitate operations,
and even the further development of the future system, education
and training of both experts and residents is important. It is also
necessary to guarantee environmental and quality standards.

Example: Integrated resources management in Pune, India
In order to prevent the pollution of the Mula-Mutha River, PMC
(Pune Municipal Corporation) has constructed four sewage treat-
ment plants alongside the existing Naidu treatment plant. The  egre-
gation of dry and wet waste at source and the adoption of a decen-
tralised system of solid waste disposal at ward level have been very
successful in Pune. 
  Solid waste generation has been reduced by up to 750-800 metric
tons a day i.e. 60-80 percent of the total waste generated in Pune
City. There are 10 decentralised biogas plants within Pune City
where bio-degradable waste is digested and processed as a source of
small-scale production of electricity and gas for cooking. The role of
rag pickers in solid waste management is very important. Daily, 200-
250 metric tonnes of dry waste are collected by rag pickers.

The Resources Management Centre, 
RMC, in Caofeidian EcoCity. A demon-
stration area for the Eco-Cycle Model and 
functions as the “heart” of Caofeidian’s 
infrastructure.
SWECO 2009

Demonstration of a waste management 
system from the Swedish environmental 
technology company Envac in 2008.
PHOTO: ULF RANHAGEN
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Synergies – Planning of public traffic and transportation systems
with regard to the location of urban functions such as industry,
offices, service functions and housing

Planning for integrated land use for different urban functions should
be closely coordinated with the planning of the transportation
system in order to reduce the need for, and needs of transportation.
It is also a prerequisite for the introduction and development of effi-
cient public transport systems in a town or city. Urban density for dif-
ferent functions has a significant effect on overall transport patterns
and in density. By comparing areas with the same level of car owner-
ship per capita, but with different urban densities, transportation
intensity decreased in direct proportion to urban density.40

 Developing an urban pattern with higher urban density at nodes
and along transportation corridors is an efficient way of promoting
travel by public transport. This is a method of counteracting “urban
sprawl” meaning the trend of choosing peripheral locations where
land is cheap for commerce, offices and housing.41

 Advanced IT-models may be used to calculate and present these
consequences and to facilitate the discussion on how spatial alterna-
tives should be revised and refined.

Bus Rapid Transit systems (BRT systems) in Brazil, Colombia and  
South Africa
Successful BRT systems developed as part of an integrated land-use
and transportation approach have been implemented in Curitiba
and Bogota and are the subject of planning in Nelson Mandela Bay
Municipality, South Africa.
 During the 60s and 70s – a period of rapid urbanisation in Brazil

40)Newman, P & Kenworthy, J (1989) Cities
and Automobile Dependence: a Source Book. 
Gower.
41) Hans Örn quoted in Tannerfeldt &
Ljung, pages 99-102.

FIGURE 20. Illustration of synergies
between planning of public transportation
systems with regard to urban functions
and urban density
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– Curitiba started to implement an urban development process
based on integrated land-use and transportation planning. Under
the dynamic and visionary mayor Jaime Lerner, a plan was adopted
under which future expansion was to take place along linear axes
with public transport lines in the centre. A fully integrated route
network was designed and is constantly upgraded in which buses of
different types fulfil different tasks. The entire system is colour coded:
red for express buses, yellow for suburban feeder buses, and
green for inter-district buses linking the concentric suburbs. For
major trunk lines, bi-articulated buses have been introduced with a
capacity of 270 passengers each.
 Bus terminals are well developed and serve as community and
commercial centres. The “Citizen Streets” project aims at rebuilding
the areas round large terminals and providing more services there
which further promotes the use of public transport. Since these areas
are accessible to many people, they become commercially viable and
generate revenue which goes back into the public transport system.
 The public transport system is used by more than 1.3 million pas-
sengers a day and attracts nearly 2/3 of the population. Curitiba’s
buses carry 50 times more passengers than they did 20 years ago.
Despite the second highest per capita car ownership rate in Brazil
(one car for every three people), Curitiba’s petrol use per capita is 30
percent lower that of eight comparable Brazilian cities. The public
transport system has contributed to the city enjoying the lowest rates
of air pollution in Brazil, little congestion and a pleasant and attrac-
tive urban environment.42

 The Transmilenio Bus Rapid Transit (BRT) system in Bogota is a
cost-effective transport solution that serves as a model for other cit-
ies. The system features dedicated lanes, large doors to permit speedy
passenger boarding and bus stops similar to subway stations.Of 100
people who travel in Bogota 3 go on foot, 4 by bike, 4 by taxi, 14 by
Transmilenio, 15 by private vehicle and 60 by other means of public
transport. The Transmilenio system connects poor areas with other
areas of the city and the BRT system now covers 82 of planned 355
kilometres. Between 1997 and 2005, private car use has dropped
from 17 to 12 percent. Bogota also boasts one of the world’s largest
dedicated city cycle networks covering 330 kilometres, which is used
by 400,000 people.43

 A new Integrated Public Transport System in Nelson Mandela
Bay Municipality will replace current sprawled competing systems
of subsidised buses and non subsidised mini-bus taxies. The system
will consist of trunk lines along defined development corridors sup-
ported by local feeder buses in suburbs. Buses will be given clear pas-
sage by providing dedicated bus lanes and signal priorities.
 Also a uniform ticketing system will be introduced for the city to
allow multi-transfer journeys on one ticket. Eventually a transport
authority will be established with the mandate to govern and monitor
operating contracts. 
 The new public transport organisation is aimed at a system that
will provide the citizens with safe, comfortable and affordable serv-
ices. Full access to workplaces, public and commercial services and
social visits will support economic growth and contribute to a sus-
tainable integrated transport system.

42) Source: Örn, H, 2002, Urban Traffic and
Transport, Lund University. Housing Devel-
opment and Management.
43) La Biennale di Venezia, 2006, Cities,
Architecture and Society.
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Six small buses equal one big bus
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FIGURE 21 B. Plans for a new integrated
public transport system in Nelson
Mandela Bay Municipality (South Africa).

 Of 100 people who travel today in the city of Nelson Mandela
Bay, 33 are pedestrians, 41 go by private vehicle and 26 go by public
transport. However, this is the average situation. Travel patterns vary
significantly in the city which reflects different socioeconomic situa-
tions in the various districts. In a typical township only 10 people go
by private car while the majority of 90 people choose either public
transport or walking. 
 In order to support economic growth, it is essential that people
are accorded good access to various activities in the city, no matter
what their economic situation. It is also of vital importance to the
development of a sustainable transport system that people, when
their economy improves, still remain faithful to public transport as
their primary choice. The system must also be designed to persuade
people in economically more wealthy areas to use public transport.

FIGURE 21 A. BRT system in
Transmilenio, Bogota (Colombia).
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Synergies – Layout of buildings with regard to the
microclimate and the surrounding landscape
The well thought-out layout of buildings is an efficient method of
optimising opportunities of using solar energy for heating and
electricity and minimising the negative impact on energy demand
caused by wind exposure. Prerequisites for optimal adaptation of
buildings to different sites will benefit from farsighted urban plan-
ning, but also from urban governance promoting the development of
good relationships between public authorities and private developers,
(see Figure 23. South Africa, pilot project).

Integrated planning of buildings, landscape and energy (eco-hous-
ing) in Pune, India and Sol Plaatje, South Africa
During the last three decades the population of the city of Pune in
India has grown from approximately 900,000 inhabitants to over 3
million. The housing needs of the city have grown proportionately.
The rapid increase of urban population (+62 percent in the last
decade) has resulted in a rapid growth of slum population in Pune
City. Almost 40 percent of the population of the city lives in over 500
slum pockets. In Pune City, 90 percent of the slums are on private
land and only 10 percent are on government land.
 Pune Municipal Corporation (PMC) has been encouraging the
participation of private developers in Slum Redevelopment Schemes
(SRSs) and has evolved a win-win formula where slum dwellers are
able to get a free house of 225 square feet each. PMC has approved
over 31 such schemes and four of them have already been completed.
 PMC has also developed new policies to promote eco-housing.
The present PMC Commissioner recently launched a voluntary eco-
housing certification process for new constructions. The corporation
has proposed an eco-housing certification process which comprises a
number of steps.

FIGURE 22. Illustration of synergies
between building (architecture), land-
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FIGURE 23. Example from Hull Street
Integrated Housing Project in South
Africa  The developer applies for an eco-housing certificate to the PMC

eco-housing cell. The developer can obtain an eco-housing award if
the application is verified and if it fulfils the requirements of the eco-
housing cell. The corporation has worked out 88 criteria within eight
main focus areas; site selection, environmentally-friendly architec-
ture, building materials, energy efficient lightning, solar water heaters,
water conservation, segregation of water and others.
 Hull Street in Sol Plaatje, South Africa aims at creating a socially
and environmentally rich cosmopolitan area, with a real community
environment. Add Agenda 21-based ecotech innovations and you 
have what amounts, in South Africa, to an urban design revolution. 
Among the key planning objectives were densification to enhance 
opportunities and lower costs, a green healthy environment
with shared spaces for social interaction and urban agriculture, cost-
saving and environmentally sound service provision, multi-faceted
transport and movement planning.
 The entire Hull Street Integrated Housing Project (HSIHP) 
consists of four phases, with Phase 1 completed early in 2003 and 
consisting of 331 housing units. The development of the site is of the 
same standing and importance as the rest of the central area of Sol 
Plaatje and not to be treated as a peripheral dormitory residential 
area. A central feature of the HSIHP is the arrangement of higher 
density houses (compared to urban patterns developed during the last 
decades) in eco-blocks each of 40-60 semi-detached houses. Each 
block has a large central garden designed for shared recreation and 
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urban agriculture, using recycled grey water. Eco-blocks will be man-
aged by residents’ committees who will decide on rules, rights and 
responsibilities.
 In old Galeshewe Township, next to Galeshewe Housing Support
Centre, a colourful new eco-village has been built as a pilot for the
future development of Hull Street. The eco-block concept includes
dry sanitation system involving urine diversion and composting of
faeces in two containers requiring rotation twice a year. Household
grey water passes through sand filter sumps before being collected in
a common pond, for irrigating vegetable and other garden plants
and fruit trees. Clean energy features such as solar heating panels,
PV cells and tower wind chargers have been applied in the buildings
as an energy pilot project.44

Integrated master planning of Cities and City Districts
Integrated master planning offers great opportunities of working 
systematically with the synergies of many subsystems in order to take
advantage of environmental, but also social and economic, benefits.
Two examples from China, one example from South Africa (munici-
pal level) and two examples from Sweden  are presented.

Example 1:  Conceptual physical planning for Caofeidian International  
Eco-City, Tangshan, China

Caofeidian Eco-City project is a focus point of the cooperation be-
tween China and Sweden concerning sustainable urban development 
and environmental technology which builds on agreements between 
the Ministry of Housing and urban-rural Developmemnt of PRC 
and the Swedish Ministry of Environment and Sustainable Urban 
Development. The planning also builds on the Agreement of Coop-
eration signed between the Swedish ministry of Enterprise, energy 
and Communications and the Tangshan Municipal government. 
The new eco-city is strategically located in the centre of a potentially 
strong development band stretching west from Tianjin in the south 
to Tangshan and east towards Qinhuangdao. The development of 
southern Tangshan is based on the development of a new interna-
tional deep harbour and a large industrial area that will demonstrate 
Close Loop Economy. 
 Nine major planning features are the basis for planning and design 
of the Eco-city reflecting the SymbioCity holistic and interdisci-
plinary approach to sustainable urban development, see Figure 24a  
and b. The EcoCity has a compact and varied mixed-use structure. 
Different city structures are interwoven to create an inspiring whole. 
The urban nodes serve as centres for the city-districts and should be 
given distinct urban profiles such as innovation, trade, science and 
sports. The urban functional mix contributes to an innovative atmos-
phere that has a positive influence on both business and culture. The 
structure supports the development of sustainable transportation 
modes with priority for walking, bicycling and public transportation. 
The green and blue structure is an integral part of the public space. 
 There is a shift in character from the north to south, depending on 
the salinity of the soil. The climate-neutral energy systems are based 
on achieving the lowest possible energy demand through construc- 44) Sida, 2003, It’s about creating sustainable 

communities. Ecological Community Housing
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tion of energy-efficient buildings and systems. Local renewable 
power production is based mainly on windmills and waste incinera-
tion, with the option of increasing other renewable energy sources 
such as solar cells and tidal energy. 
 The ecocycle model includes a proposal for integrated handling 
of energy, waste and water. One key advantage of this model is the 
option of using upgraded biogas from wastewater sludge and organic 
waste as a vehicle fuel. Public awareness and information are com-
bined with user-friendly systems. The city has a general structure 
that allows rapid or slow expansion but also different ways of varying 
the subdivision and urban design of individual blocks. The overall 
orthogonal structure of the EcoCity offers a basis for an infinite va-
riety of urban design and architectural achievements. This integrated 
urban structure contributes to quality of life, liveability, social security, 
inclusion and health.

Figure 24a.  Bird’s-eye view of the 
Caofeidian Eco City – the starting area of 
12sqkm – and the Nine Major Themes of 
Planning.
SWECO 2009

Figure 24b.  Mixed-use structure of the 
Caofeidian Eco City – The Science Node.
SWECO 2009
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Example 2:  Conceptual master plans for a green housing district in 
Wuhai, China

Applying the Swedish Sustainable City Concept launched by the
Swedish government, the proposed conceptual master plan for
Wuhai green housing district constitutes a starting point for discus-
sion on how Swedish knowledge, services and products can be uti-
lised within the Sino-Swedish Initiative, see Figure 25. The working
procedure elaborated in this manual has been partially applied in the
planning process. Sustainability is regarded in a holistic fashion, thus
including ecological, economic and social dimensions. In the analysis
of external conditions the planning area has been related to its
surrounding areas for residential, commercial and governmental
purposes.
 A SWOT analysis (see p. 30) has been used in order to analyse the
internal (site) conditions and to summarise strengths, weaknesses,
opportunities and threats for a green River City Binhe District with
regard to environmental issues. One important finding is that the
prevailing wind is from the Northwest (winter) and South-Southeast
(summer) and consequently:

•   clean air during winter with low impact caused by emissions-
from industries and the city

•   high content of polluted air during summer, with high impact 
caused by emissions from industry and the city

Among the key planning issues were adaptation and showing consid-
eration to the preconditions of the sitelaying out the town district
efficiently as concerns resources, developing high quality, economic
public transportation, integrating greenscape and waterscape and 
developing an eco-cycle strategy including an energy strategy and an 
eco-cycle model.
 Alternative land-use patterns were developed and evaluated as a 
basis for a proposal in which urban typology and design, a circulation

FIGURE 25. The Master Plan for Wuhai
green housing district including an 
ecocycle model which will take into con-
sideration the synergies between urban 
functions, land-use, landscape, energy,
waste and water
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Example 3:  Integrated Development Plan –  
Buffalo City Municipality

The advent of integrated development planning has constituted a
major watershed for local authorities in South Africa, being regarded
by the national legislature as a key to the reorientation and refocusing 
of the vision and mission of local authorities as they prepare to man-
age a new development role.
 During the 1990s, the concept of integrated planning was adapted
in South Africa from strengthening international trends towards
holistic and more sustainable development, and was regarded locally
as an appropriate method of beginning to address the deficiencies
and injustices of apartheid planning. Taking the situation of the
poor into consideration is one of the highest priorities in planning.
The Integrated Development Planning process in Buffalo City
(the IDP process) was conducted in a unique situation of historical
transition and a new, emerging identity for the municipality. The
boundaries of the newly established municipality now include a
large area characterised by very different features. Two former
municipalities (TLCs) have merged into one and other areas which
were previously not included in either of them are now part of Buf-
falo City. The administrative structure is being gradually defined and
new functions and roles identified and allocated.
 Within an overall sustainability framework, environmental issues
have been subject to an environmental analysis including community
needs assessment, an overview of environmental factors and key find-
ings. As environmental priority issues, objectives and strategies of
overall environmental management, solid waste management and
water, soil and air pollution were identified. As part of the integrated
development plan proposal, an environmental development frame-
work was developed including short term and long term objectives,
strategies, programmes and projects.

FIGURE 26. The Buffalo City IDP – a 
spatial development framework which is 
of overall importance to most environ-
mental measures discussed in the plan

system for all traffic modes, design features for housing, avenues
and the square as well as the eco-cycle model for energy, waste, 
wastewater and water are all integrated.



84

Example 4:  Hammarby sjöstad –  
a new city district in Stockholm

Hammarby Sjöstad is the first city district labelled as an environ-
mental profile area in Stockholm. The experiences from Hammarby 
will be utilised and refined in the development of the Royal Seaport 
Area and Liljeholmen which are the other two city district with a 
specific environmental profile. The area´s location as a natural con-
tinuation of the Stockholm inner city has shaped the infrastructure, 
urban planning and design of the buildings. An old, heavily polluted 
industrial and harbour neighbourhood has been regenerated into a 
sustainable city district. Once fully built in year 2017 Hammarby 
Sjöstad will have about 11,000 residential units for just over 25,000 
people and about 10,000 work places. 
 An environmental programme was drawn up for the city district 
with the aim of halving the total environmental impact in compari-
son with a district built in the early 1990s. The strict environmental 
requirements demanded completely new urban and environmental 
solutions. The work has been conducted on an interdisciplinary basis, 
thereby substantially accelerating the decision-making process and 
enabling the project to run smoothly. The integrated approach on 
planning permeates all planning phasis from comprehensive to de-
tailed planning. The city district is characterised by a unique combi-
nation of a modern, semi-open, block-based structure and a closed, 
traditional inner city character. 
 Traffic and services including both light-rail (Tvärbanan) and 
BRT-buses are concentrated along a 3km avenue linking Ham-
marby sjöstad together. Public transport covers 75-80 percent of the 
residents´and workers´ journeys on peak hours. Parks, quays and 
walkways in different styles have been laid out within and around 
Hammarby Sjö. 
 Hammarby sjöstad has its own Eco-Cycle, the Hammarby model, 
which outlines integrated environmental solutions for waste, energy, 
water & sewage with strong linkage to urban space, landscape and 
transportation. Hammarby sjöstad has been an important source of 
inspiration for the development of the SymbioCity concept. 
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FIGURES 27. Hammarby Sjöstad in Stockholm
SOURCE: THE CITY OF STOCKHOLM AND SWECO
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Example 5:  Western Harbour /Bo 01 in Malmö

The Western Harbour has in a couple of decades transformed itself 
from being an industrial park into an area for knowledge and sustain-
able living and working. The aim is for the district to be an interna-
tionally leading example of a densely built urban environment. It will 
also be a driving force in Malmö´s development towards economic, 
social and environmental sustainability. The vision for the western 
harbour is to create a national and international example of sustain-
able urban development and complete urban quarter comprising 
work and study facilites, services and housing- an urban area which 
stimulates the transition into the knowledge city. 

The western part of the western harbour was developed in connec-
tion with the Bo 01 European Hosusing Exhibition organised in the 
summer of 2001. In many ways, Bo 01, has set the the standard for 
the whole of the western harbour area with its quality programme, 
high quality standards for public areas and large variety of developers. 
The eco-cycle systems in Bo 01 is characterised by minimization of 
waste, recycling and resuse as well as utilization of energy from waste 
and waste water sludge. In the area two parallel systems for utiliza-
tion of food waste, vacuum transportation of waste and waste grind-
ers are tested and evaluated. 
 A unique concept based on 100 percent locally produced renewa-
ble energy has been developed based on wind power, solar energy and 
heat pumps extracting heat from the sea and an aquifer. These energy 
production units are linked to the district heating and cooling system 
of the city. During some periods of the year energy is delivered from 
the large system and during othter periods energy may be delivered 
to the large system resulting in 100 percent renewable energy on a 
yearly basis. 
 The Bo 01 area is a carfree are, bicyclists and pedestrians have 
priority, and the residents are encouraged to choose environmental 
friendly transportation modes. The bus line serving the area links it to 
the most important urban nodes of Malmö.
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FIGURES 28. Western Harbour, Bo 01 exhibition area in Malmö
SOURCE: THE CITY OF STOCKHOLM AND SWECO
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5. Part 3:
Institutional

Factors
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5.1  Overview of institutional factors
Well-functioning institutions are crucial to the improvement of the
urban environment and include a wide range of aspects: legislation
and its implementation, knowledge, capacity and decision-making
power in relevant authorities, organisational structures, communica-
tion and coordination between different actors, transparency, partici-
pation of a wide range of stakeholders in assessing priorities and
ensuring accountability and many others. 
 In order to achieve sustainable solutions it is important to combine 
different institutional factors with action within several subsystems. 
Institutional arrangements often have crucial importance to achiev-
ing synergies between different technical subsystems. One tangible
example is the difficulty in requiring industry to decrease emissions if
there is no legislation that demands emission reduction or if the risk
of fines is minimal and an emission permit can easily be “acquired”.

5.2  Urban governance and capacity building
Good urban governance is extremely important as it embraces the
management and administration of financial, economic, technical,
organisational, human and other resources which are necessary for
the improvement of the urban environment by urban planning in
combination with several subsystems. Good governance according
to the World Bank means: ”Predictable, open and enlightened policy
making, a bureaucracy imbued with professional ethos acting for the
public good, the rule of law, transparent processes, and a strong civil
society participating in public affairs”.
 One critical issue is the capacity and responsibility of local author-
ities to take decisions on sustainable urban development. Manage-
ment of resources should be located as close as possible to the people
for whom they are intended. The empowerment of local authorities
must be adapted according to their size, capacity, the situation in the
country and the situation of the poor within the country.
 Capacity building for the development of well-functioning, strong
institutions should be promoted and considered a continuous process
on all levels. It is an important prerequisite for good governance. The
institutional structure should preferably be developed in order to
encourage multi-disciplinary collaboration instead of sector organisa-
tions with strong barriers between them. There should be incentives
to encourage working with an integrated approach on both small
and large-scale urban development activities and projects. In order
for this to happen, a strong political will and leadership from the top
management of the municipality is essential. Consensus among
stakeholders should also be aimed at, both between municipalities
(intermunicipal) and within them (intramunicipal), as well as
between the public and private sectors.
 Self-governance means that the administration, management and
decision-making on urban development and urban environmental
issues are, to a certain extent, decentralised to local areas, for example
to a town-district. In some cases and for certain issues it may also
be favourable to decentralize decisions from national or regional
level to the municipal level.
 Increased local self-governance requires the strengthening of
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institutional capacity and technical support, as well as improved
information for citizens, professional audits and a national system for
monitoring municipal performance.45 The necessary financial
resources, within the control of the municipality, are also essential, as
discussed further below.
 The development and the enhancement of democratic institutions
is a prerequisite for the opportunities of involving local society
and the groups concerned in urban planning and environmental
improvement.

Checklist:
n     How is the local authority organised with respect to urban 

planning and urban environmental issues?
n     How is the work regarding urban planning and urban environ-

ment executed? In a multi-disciplinary manner or does the 
sector approach dominate?

n     What responsibility for activities regarding planning and envi-
ronmental issues does the local authority bear?

n     How decentralised/centralised is decision-making regarding 
urban planning and urban environmental issues?

n    What capacity does local administration possess as concerns 
developing standards and programmes for environmental 
improvement in a short term, medium term and long term 
perspective?

n     What institutions are there for self-governance for the poor in 
urban settlements? Do these also embrace environmental activi-
ties?

n     What systems are there for monitoring of municipal perform-
ance regarding the environment – including in urban settle-
ments?

n     Is the municipality capable of managing private concessions or 
community-based initiatives for the construction or operation 
of infrastructure and other services?

n     Are there obvious conflicts of interest between different stake-
holders (on a vertical or horizontal level) that risk constituting a 
killer factor for an integrated approach?

n    Are there built-in obstacles that can constrain action? Do actors 
have their hands tied by other commitments? Is the scope for 
their decision-making limited because the authority to decide 
lies at another level?45) Tannerfeldt and Ljung (2006)

Arenas for sustainable urban develop-
ment play an important role in capacity 
building processes.
SUSTAINABLE MUNICIPALITY PROJECT, KTH
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5.3  Legislation and policies
Legislation and policies regarding the urban environment are power-
ful tools for enforcing improvements for the urban poor and other
inhabitants. Overall objectives integrated into legislation and policies
regarding the urban environment on national and regional level
should be the starting-point for the formulation of planning and
building codes and regulations on the local level.

Checklist
n     What policies and objectives regarding environmental improve-

ment are in place on the national and regional level that offer 
support to local activities for the improvement of the environ-
ment?

n     What local regulations exist for urban planning and urban 
environment, including local objectives, indicators and targets? 
How are these local regulations (ordinances and decrees) estab-
lished? Are they consistent with national legislation? Are they 
implemented? Can national and regional objectives easily be 
translated to the local context or do different kinds of obstacles 
exist?

n     Has the local level identified situations where the national legis-
lative framework etc. creates obstacles for the efficient manage-
ment of the urban environment?

n     Are the policies, regulatory and legal frameworks sufficient to 
safeguard long-term sustainability even for poor people? What 
evidence is there that policies and regulations are actually im-
plemented?

n     Does the municipality have a local environmental plan? Is it 
implemented?

5.4  Financial resources and incentives

Financing of public infrastructure
Arranging proper financing is an essential requirement for planning
and implementation of urban environmental measures. Expert
advice should be contracted from the beginning of the process in
order to provide a comprehensive and objective overview of the
financial requirements, as well as funding and risk capacity available,
and to mobilise the best possible combinations of different financing
resources and develop a financing plan. In doing so, it is important to
bear in mind several limiting factors for municipalities and other
actors involved, as is further described below.
 Financing plans should, for example, include:

•  long term availability of water and electricity
•   the development of functioning housing finance services, in-

cluding savings and micro-finance institutions for the poor
•   more efficient land and housing markets and a supply of land 

for future urban growth, as well as a more efficient ways of 
utilising already exploited urban areas

•  major and minor infrastructure investments

In most developing countries, municipalities account for only a small
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share of public expenditure. Furthermore, borrowing may be restrict-
ed and municipal budgets often need to be approved by central
government. The limited resources available are often used for
recurrent costs, while little remains for capital investments.
 When user fees are charged, they rarely cover costs for operation
and maintenance, let alone delivering any surpluses to operating
organisations. Towns and utilities have few incentives or capacity for
infrastructure improvements, which in turn leads to underinvestment.
Modern, sustainable approaches to financing aim to leverage
capital based on municipal utility balance sheets.
 Tariff construction is an inherently difficult area since distribu-
tional and efficiency goals tend to pull in different directions. From a
distributional, at least from a pro-poor viewpoint, a progressive tariff
would be preferable; however this happens to be the tariff that is the
farthest away from an efficient tariff construction. The most efficient
tariff would follow the structure of marginal costs which implies that
major consumers – who cost less – should pay less.

The progressive tariff tends to imply that:
•   low-income, small consumers are not profitable and service 

providers have no incentive to supply them.
•   major consumers have an incentive to “opt out” by buying their 

own water purification systems, generators etc. This further 
weakens the finances of the supply company.

 One argument against the progressive tariff is that it is better “to
subsidise the poor, e.g. by subsidising connections, instead of subsi-
dising services”. Whichever way the city chooses to go, it is important
that decisions, in this field too, are transparent, that consequences
are known, and that the effects on disadvantaged groups are recog-
nised and mitigated. Traditional urban infrastructure financing comes 
from central budgets, where towns receive subsidies and/or credits 
from governments or financial institutions based on sovereign guar-
antees. Projects are often implemented by parastatal organisations or 
separate units, leaving towns without clear duties to service debts or 
maintain assets. 
 Consequently it is necessary to clarify roles and responsibilities.
Local authorities must be able to develop and maintain infrastructure
and to ensure that the needs of the urban poor are taken into
account in budgets and investment plans. Having access to affordable
long-term debt, working capital and equity finance is critical to the
enabling of municipal investments. This requires sound public invest-
ment planning, policies and regulatory framework, as well as local
management and project implementation capacity. As financial and
economic resources are scarce and unevenly distributed in develo-
ping countries, it is extraordinarily important to optimise the use of
resources by strengthening links between local and central instru-
ments of control. There is a further category of service that needs to
be organised and priced, not only to cover local costs but to avoid
regional or global externalities. Striking examples are from the energy
sector where buildings, roads and cities need to be planned to
minimise transports and other forms of energy use. This policy
needs to go hand in hand with (high level) taxation of household
electricity and transportation fuels.
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Housing finance for the poor
Microfinance has, in many countries, gained considerable recognition
and has increasingly developed into a mature and sustainable
industry, although the regulatory framework is often unsatisfactory.
However, housing microfinance46 – including housing improvements 
and investments in communal goods, e.g. for the environment
– has not reached the same status. In some countries regulations state
that microfinance by definition may only be used for income generat-
ing purposes and micro, small and medium enterprises, while housing
microfinance is granted under exceptional circumstances or,
implicitly, by the clients using their income generating or consumer
loan for their housing needs.
 Some other challenges to housing microfinance are general weak
property rights enforcement and/or lack of such rights for the indi-
vidual, unwillingness by practitioners and financiers to provide long-
term loans, lack of stable income, mismatch between affordable loan
amounts and a potential mortgage of the entire house, lack of loan
products for used homes, lack of information about clients, less likeli-
hood of repeat borrowing (unless incremental housing loans) which
all reduce incentive to repay.
 While some of these are specific to housing microfinance, many
are also present in normal microfinance. Another aspect of housing 
microfinance is its relationship to subsidy schemes by governments or 
others. Many governments, understandably, wish to subsidise hous-
ing for the poorer strata of the population.
 The unsound practice of channelling subsidies through credit
schemes is gradually being replaced by a trend towards separating
the subsidy scheme from the credit activities, as is the case in other
microfinance. Some housing credit schemes are linked with the pro-
vision of building material at low-cost or participatory construction
approaches – which has at times made it difficult to evaluate the
sustainability of financial services.
 As for microfinance in general, governments do best by creating a
stable macroeconomic environment, an enabling policy framework
and property rights adapted to the poor, while refraining from subsi-
dising interest rates, setting interest ceilings etc.
 Likewise, the role of donors in housing microfinance is, in many
ways, similar to their role in relationship to microfinance in general,
and can be guided by good business practice. Consequently, donors
should focus on backing up governments in their macro role, sup-
porting promising financial institutions with institutional strength-
ening and moving towards financial sustainability, contributing to the
establishment of refinancing mechanisms that can provide medium-
term funds for financial institutions (e.g. by providing loan guarantee
funds).

Checklist
n      How is the municipal budget constituted? From where does 

financing for investment come, and who finances operations 
and maintenance? Can financing be arranged differently? Are 
there reasons why the municipality cannot borrow on financial 
markets?

n      How are tariffs constructed? How much of the investment costs 
46) Or the wider concept “housing finance
for the poor”.
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(including debt service, operations and maintenance) do they 
cover, and from where does the remainder of the budget come? 
Do tariffs create incentives for, or place constraints on, the de-
velopment of environmentally sustainable solutions?

n      Has the issue of affordability been considered when setting 
tariffs, e.g. by consultations with the public?

n      Is the city eligible for international trading? If not, how are 
investments made?

n      What financing possibilities are available for the poor with 
regard to housing, environmental improvements and small-scale 
integrated environmental solutions? Are these schemes sustain-
able?

5.5  Spatial planning and land management
Spatial planning is closely interconnected with systems for govern-
ance. Spatial planning can be defined as the spatial coordination of all
types of land use for both urban and rural areas. When dealing with
the urban areas, planning activities can be labelled as urban planning.
However in sustainable urban development, the interplay
between urban and rural areas is so important that spatial planning
has been chosen as the main term to be utilised in this document.
 The implementation of spatial planning should be organised as
part of local authority management. This is a way to strengthen
planning as a tool for coordination of land-use, traffic, infrastructure,
green areas and urban functions. Urban planning should be
executed closely related to rural planning in order to promote
interplay between urban and rural areas. Planning should thus pro-
mote the reception and conversion of residual products from
industry, housing and service functions in a city or town. These
resources should be converted into valuable resources for fertilisation
of agricultural production, extraction of biogas etc.
 Planning can also be used as a framework for developing synergies
between different subsystems and activities. Planning also possesses
the potential to act as a platform for an integrated systems approach,
focusing on both the physical and social environments. Planning
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should not only be considered as a technique for coordination; one
prerequisite for good results is that different stakeholders in the local
authority are involved and encouraged to work in a multidisciplinary
manner. Another prerequisite for success is the involvement of the
citizens in all phases of the planning process. A participatory ap-
proach should be intertwined with planning activities. Municipal 
environmental activities should be conducted with Local Agenda 21 
as a point of departure. Furthermore, spatial /urban planning can be a
tool for coordinating different stakeholders, interests and factors in
the development process, in combination with a public consultation
process and transparent decision making and governance. Good
examples of this are the IDP processes in South Africa or the com-
prehensive planning processes in Swedish municipalities.
 Systems for land management should be developed in direct rela-
tionship with urban planning. As stated by Tannerfeldt and Ljung,
“one critical issue for the poor in growing urban centres is lack of
affordable land for housing. More effective land and housing markets
would improve the situation and remove one of the obstacles to eco-
nomic development as well. Legislative reforms and revised regula-
tions allowing small plots, mixed land use, incremental housing and
affordable infrastructure are required. If public land is not available
for current and future needs the local authority should acquire re-
serves of land for urban expansion. This would allow the municipality
to sell some plots at market prices to other developers”.47

The increase in land value thanks to urban expansion could cover
at least part of subsidies to the poor, including integrated environ-
mental measures linked to an urban pattern which is favourable for
the environment in both a short term and a long term perspective.

Checklist
n       What systems exist for planning on different levels or geo-

graphical areas of the community – for example the municipal 
level (comprehensive plans), town district level (profound 
comprehensive plans) and area/block level (detailed develop-
ment plans)?

n      How are environmental issues considered in strategic or de-
tailed planning for example in studies, formulation of objectives, 
planning proposals or in environmental assessments of plans?

n       To what extent are synergies or conflicts between different envi-
ronmental issues discussed in planning activities or documents?

n       Which methods and tools are applied for presentation and doc-
umentation of plans in a graphical, easy-to-understand manner? 
Are there computerised systems for presentation, documenta-
tion and revision of plans?

n       How are the environmental needs of poor people included in 
strategic and detailed plans?

n       Which systems are there on local level for land management 
related to urban plans?

n       To what extent is affordable land for housing, industry and 
service functions available to the poor?

n       What opportunities do poor women and men have in influenc-
ing decisions on the localisation of urban functions of relevance 
to them? 47) Tannerfeldt & Ljung page 97-98.



97

n       Has the local authority any strategies concerning the purchase 
and preparation of land areas with affordable infrastructure and 
acceptable environmental conditions with regard to air pollu-
tion, noise, landslide risk etc? What are the main features of 
such strategies?

n       What is the situation concerning property and/or usage rights 
of land, and public land surveys?

n       What opportunities do poor women and men have to influence 
decisions on the localisation of urban functions of relevance to 
them?

5.6  Private sector participation
In order to achieve sustainability in connection with both new and
existing cities and towns it is important to develop continuous coop-
eration between planning authorities and private enterprises. There
should be incentives for small business units within different kinds of
town district to become involved in the small-scale transformation of
urban areas. At the same time, top competence in different fields of

Workshops and meetings in the  
Caofeidian EcoCity project in 2008.
PHOTO: ULF RANHAGEN
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consultancy as well as manufacturing companies with innovative,
sustainable products should be involved in large-scale projects, for
example regarding new infrastructure.
 It is important to develop forms of cooperation that absolutely
guarantee democratic regulation. A multi-stakeholder dialogue
includes meaningful discussions and cooperation between the public
and private sectors as well as NGOs. Private sector involvement in
service provision ranges from multinational water companies manag-
ing ater and sanitation facilities in the developing world to city
dwellers earning a living from recycling waste in different ways.48

Checklist
n        Is there a formalised or informal collaboration or coordination 

between the local authority and private stakeholders in connec-
tion with urban and environmental issues? What is the nature 
of such collaboration or coordination?

n        Do the country and city allow private-public partnerships in the 
field of public infrastructure (energy, water, distribution etc)?

n        What are the options for the development of purchasing sys-
tems focused on urban environmental issues and business? Can 
such systems inspire the local business sector, in collaboration 
with companies from other regions, to propose new, innovative 
systems which are also affordable for poor people?

n        Does the local authority have the capacity and integrity to ne-
gotiate and manage construction contracts or concessions with 
private companies?

n        Does the local authority have the interest and capacity to 
develop and manage contracts with local private companies, 
cooperatives or community-based organisations?

5.7  Public participation
Achieving public involvement and participation in efforts to improve 
the environment is crucial for both short term and long term success. 
It is important to inform the residents in an area in the early phases 
of the planning process, and to establish mechanisms for taking their 
needs and preferences into account in the planning, implementation 
and follow-up of measures. While it is often not practically feasible 
to expect involvement from everybody in every step of the activities, 
there are usually representative bodies in informal settlements which 
can be consulted.
 Strengthening civil society’s role in environmental management
requires improved governance not only in terms of participatory
decision-making processes and methods of judicial appeal as well as
methods of judicial public appeal, but also in terms of access to good
quality environmental information and statistics, as described in Sec-
tion 5.9. Mass media are especially important for awareness creation,
public debate and dissemination of information.
 One way of achieving broad involvement is to establish an infor-
mation space, centrally located in the area concerned. In this space
problem diagnosis, requirements, alternative proposals and impact
assessments can be exhibited in all their stages and discussed with
residents and other stakeholders continuously during the process.

48) Experience from public-private partner-
ships within this field is discussed in Tanner-
feldt  & Ljung, page 115 – 122.
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Open houses can be arranged as well as workshops on specific topics.

Checklist
n         How have the options for public participation been included in 

environmental management plans and governance strategies for 
the city?

n        To what extent have the possibilities of arranging spaces for 
information, presentation, discussion and workshops been 
considered in the areas where environmental improvements are 
planned?

n         Have tangible and well-thought-out plans for public involve-
ment been presented and discussed among politicians, civil 
servants and NGOs?

n         What opportunities are provided for the public to express opin-
ions and/or influence investments that have positive or negative 
impact on the environment?

5.8  Transparency and accountability
The public should have access to information about how local au-
thorities (and other public actors) use the public budget, i.e. authori-
ties should be held accountable for using their budgets efficiently and
in accordance with plans.
 Transparency is also a crucial factor for the reduction of fraudulent
use of public finances. Poorly functioning public systems and envi-
ronment infrastructure is not always the result of lack of natural
resources, such as water, lack of finances or lack of human resources.
Patronage, nepotism, petty and grand corruption are contributing
factors to environmental and health problems in poor countries. The
World Bank estimates, for example, that between 20 and 40 percent
of water sector finances are lost through corrupt or fraudulent 
practices. Corruption in relationship to public procurement leads to 
increased transaction costs. The OECD reports that bribery occurs in
every other public procurement process.49

 Corruption will typically generate problems such as increased 
investments cost and choice of second-best technologies, cover-up 
of emissions from industries and other sources, excessive abstrac-
tion of water for industry and agriculture, illegal dumping and use 
of hazardous and other waste. Where corruption exists it will also, in 
itself, create problems for transparency of procurement and decisions. 
Powerful individuals have a vested interest in avoiding publicity and 
openness.

Checklist
n         What formal systems are there for auditing and control of man-

agement of contracts, resource flows etc?
n         Does the public have access to sufficient information about the 

authorities’ management of resources? Are there channels for 
the public to file claims in cases of unsatisfactory management 
or suspicion of such?

n         Can the project/review connect to ongoing national initiatives 
on the fight against corruption?

n         Are functions and systems in place for transparent public pro-49) Stockholm International Water Institute,
SIWI, Corruption in the Water Sector
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curement?
n         Are there institutional or social structures or traditions that 

impede transparency, such as patronage and “buying” of votes in 
exchange for certain investments?

5.9  Public awareness
Dissemination of information is of basic importance to the increase 
in public awareness regarding urban and environmental issues. The
development of learning programmes is especially important for the
future, programmes that include not only technical knowledge on 
specific aspects, but also on the holistic and integrated system ap-
proach.

Checklist
n          What vision, strategies and methods do the local authorities 

employ for public awareness raising?
n          What local institutions are there for information dissemination 

and training in basic knowledge on environmental and urban 
issues?

n          Which options are there for involving experts with higher 
education in programmes for the improvement of the urban 
environmental situation?

n          Which options are there to develop training and education re-
garding different subsystems and capacity building, respectively, 
with an integrated systems approach?

Collaboration between Swedish and 
Chinese experts in the Caofeidian 
EcoCity project in 2008.
PHOTO: ULF RANHAGEN
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Appendix 1. Working charts
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AIR POLLUTION

NOISE

WATER   
ENVIRONMENT
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HAZARDOUS 
MATERIAL AND 
WASTE

DESTRUCTION 
OF  NATURAL 
and CULTURAL 
ENVIRONMENT 

Working chart 1.
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Environmental 
problems

Scale for classification of magnitude of problems
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(especi-
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effects)
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ENVIRONMENT 

Working chart 2.
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Working chart 3.

Urban 
functions.  
planning 
and  
manage-
ment

Traf-
fic and 
transpor-
tation 
planning 
and  
manage-
ment

Energy 
planning 
and  
manage-
ment

Waste 
planning 
and  
manage-
ment

Water 
planning 
and 
manage-
ment

Lands-
cape 
planning 
and  
manage-
ment

Building 
planning 
and  
manage-
ment

Climate 
change

Natural 
risks

Artificial 
risks

Traffic 
conges-
tion

Air pollu-
tion from 
industry 
and traf-
fic

interme-
diate

strong strong low interme-
diate

Lack of 
green 
areas and 
biodiver-
sity

Contami-
nation of 
land and 
water

Working chart for analysis of the sources of environmental problems by relating specific environ-
mental problems to different subsystems. The relationship may be expressed on a scale of 5 or 3 
steps for example strong, intermediate or low. Text and notations can be written in the boxes. A 
SWOT analysis may also be applied to each relationship. 
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Working chart 4.

Urban 
gover-
nance

Urban 
planning

Land 
manage-
ment

Legislation 
and poli-
cies

Financial 
resour-
ces

Educa-
tion 
and 
training

Private 
sector 
partici-
pation 

Climate 
change

Artificial 
risks

T2

Natural 
risks

T1 T3

Mobility T5

Outdoor 
environ-
ment (air 
pollution, 
noise, etc)

O1

Aquatic  
environ-
ment

T4

Land 
contami-
nation

Natural 
and  
cultural  
environ-
ment

Hazardous 
material

Working chart for analysis of the institutional causes of environmental problems by relating 
specific environmental problems to different institutional arrangements. The relationship may be 
expressed on a scale of 5 or 3 steps for example strong, intermediate or low. Text and notations can 
be written in the boxes. A SWOT analysis may also be applied to each relationship. T1, T2 etc. = 
potential threats, O1 etc. = potential opportunities.

Examples: 
T1 Natural risks have not been given priority in the administration of a city.
T2 An urban area is divided into a large number of plots owned by different people. The overall 
land management of the entire area is very poor. Some of these owners run industrial activities 
with risk of explosion and fire which can easily spread to adjacent housing areas. 
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Working chart 5.

Urban 
gover-
nance

Urban 
plan-
ning

Land 
manage-
ment

Legisla-
tion 
and 
policies

Financial 
resour-
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Education 
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training

Private 
sector 
participa-
tion 

Urban  
functions

Traffic and 
transport-
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T2

Energy T1 T3

Waste T5

Water O1

Landscape T4

Buildings

Working chart for the analysis of relationships between sources of environmental problems and 
institutional causes of environmental problems. The relationship may be expressed on a scale of 5 
or 3 steps for example strong, intermediate or low. Text and notations can be written in the boxes. 
A SWOT analysis may also be applied to each relationship. T1, T2 etc. = potential threats, O1 etc 
= potential opportunities.

Example: 
T1) Energy production based on coal is the source of immense air pollution in an urban area. In 
spite of considerable knowledge of the air pollution caused by this energy system, the local admin-
istration has not initiated any solutions for reducing pollution from coal-fired plants. 
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Working chart 6.

Main objectives Sub-objectives Targets/indicators

Reduced CLIMATE IMPACT

Reduced consequences of 
NATURAL RISKS

Reduced consequences of  
ARTIFICIAL RISKS

Resource-conserving and  
environmentally-friendly  
MOBILITY

Improved AIR  QUALITY

Reduced NOISE LEVELS

Improved  WATER  
ENVIRONMENT

Reduction and prevention of 
LAND CONTAMINATION

Environmentally friendly and 
resource-conserving man-
ner of using MATERIALS and 
other RESOURCES

Protection of the  NATURAL 
and CULTURAL environment 
in an urban context

This is one possible way of formulation of main objectives – there is, however, a number of ways of 
expressing objectives, sub-objectives, targets and criteria. The important thing is to encourage that 
this type of overall formulation of objectives be included in every project and proposal. 
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Working chart 7.

Analysis of relationships and synergies between different subsystems. A SWOT analysis may be 
applied to each relationship. For each linkage between two fields of action, synergies may be char-
acterised as strong, intermediate or low.   
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Working chart 8.

Alternatives Objectives Impact analysis with regard to main 
objectives/sub-objectives and targets 
respectively other objectives/sub- 
objectives and targets

Main  
objectives

Sub-objectives

Targets

Other  
objectives

Sub-objectives

Targets

ALT 1 ALT 2 ALT 3

Reduced CLIMATE  
IMPACT

Reduced con-
sequences of  
NATURAL RISKS

Reduced con-
sequences of 
ARTIFICIAL RISKS

Resource-conserving 
and environmentally-
friendly MOBILITY

Improved 
AIR  QUALITY

Reduced 
NOISE LEVELS

Improved   
WATER  
ENVIRONMENT

Reduction and 
prevention of LAND 
CONTAMINATION

Environmentally 
friendly and re-
source-conserving 
manner of using MA-
TERIALS and other 
RESOURCES

Protection of  
the  NATURAL and 
CULTURAL 
environment in an 
urban context

A SOCIALLY  
cohesive community

ECONOMICALLY  
favourable solutions

Good = completely fulfils the objectives         Acceptable = partially fulfils the objectives         Bad = does not fulfil the objectives 
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Working chart 9.

Working Chart 9. for analysis of institutional arrangements with regard to opportunities to 
implement improvements in the short term, medium term and long term perspective. 

Working charts for discussion of the implementation of solutions in the short term, medium term 
and long term perspective (working charts 9 and 10) 
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Working chart 10.
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Appendix 2. Multi Criteria Analysis

Multi-criteria Analysis (MCA) is the tool chosen for the evaluation process. MCA is a tool which 
is convenient for the assessment of the quality of a certain aspect or indicator. MCA may also be 
used in order to compare several alternatives based on an assessment of their qualities. It is pro-
posed that the evaluation be carried out in three phases: 

In the first phase the evaluator obtains an overview of the current alternatives making her/himself 
acquainted with the proposals, focusing on the overall features and specific characteristics of each 
proposal.  

In the second phase the qualities of each alternative with respect to sub-aspects and related indi-
cators within each main aspect are assessed. The following assessment scale is proposed: 

4 = Excellent
3 = Very good
2 = Good
1 = Acceptable
0 = Not acceptable 

If a sub-aspect is found to be irrelevant to the choice between alternatives, it will be removed from 
the list. 

In the third phase the sub-aspects within each main aspect are ranked according to their relative 
importance. 100 marks are distributed between the sub-aspects in order to reflect the relative 
weight of each. It is allowed to use extreme values (for example 0 or 100 for a sub-aspect).  

In the fourth phase the main aspects are considered and ranked according to their relative im-
portance. In the same manner as for the sub-aspects, 100 marks will be distributed between the 
main aspects in order to reflect the relative weight of each. Also in this process it is allowed to use 
extreme values for example 0 or 100 marks for an aspect. 

In the fifth phase calculations will be carried out in which the sum of the assessed qualities for 
each alternative without weights respectively with the proposed weights is calculated. Diagrams 
showing the relative difference between the alternatives with weights respectively without weights 
will be produced. 

In the sixth phase the result is discussed and critical observations may be made with regard to 
certain aspects. As many qualitative aspects are assessed using numbers, it is very important to 
carry out a robustness analysis which means analysing the importance of the proposed weights. 
The extent to which a certain weight must be changed in order to change the resulting order of 
precedence among the alternatives is studied. 
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