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ABSTRACT 

 
Since the mid-1980s, cities around the globe have experienced unprecedented changes in their 
economy, environment and society due to rapid globalization and urbanization, particularly in the 
middle and high income countries. These transformations have been challenging to governance in 
cities of both emerging and industrialized countries in terms of sustainable development of 
environmental well-being (natural environment and built environment) and human well-being. It is 
apparent that interpretations of urban sustainability and deficiencies in the approaches of managing 
the urban transformation towards sustainability, as well as the social-cultural, economic, 
environmental and institutional transformations now occurring are different among cities as their 
sizes, structures, and functions differ. However, as most research is focused on the country scale, 
these global trends of urban transformation accelerating since the mid-1980s on the city scale 
(where these transformation processes need to be managed in practice) are still poorly understood 
and seldom seen in a holistic perspective. 
 
In this context, with a holistic approach to investigating the urban transformation towards 
sustainability, this research aims at developing a conceptual framework to describe the urban 
transformation process in terms of sustainability and highlighting its mechanism in order to manage 
this process.  
 
This conceptual framework encompasses six key driving forces and nine indicators which are relevant 
to the sustainable urban transformation process. Based on the literature review of the forces and the 
processes that drive urban development toward or away from sustainability, these underlying 
endogenous forces of sustainable urban transformation (SUT) are defined as population, governance, 
policy, wealth (economic growth), technology and lifestyle, which have been shaping the urban 
transformation process regarding sustainability. Reviews of a wide range of sustainability indicator 
sets and programmes, and comparisons among them according to relevant criteria have been carried 
out based on which of the limited set of indicators describing human well-being (personal disposable 
income, life expectancy at birth and student-teacher ratio), built environment (residential floor area 
per capita, public green area per capita and car ownership per 1000 persons) and natural 
environment (electricity consumption per capita, water consumption per capita and air pollutants) 
are selected to define sustainable urban transformation trajectories.  
 
The theoretical framework is thus designed based on the interrelations of the underlying driving 
forces and indicators. The holistic approach is applied to define the sustainable urban transformation 
process by taking into consideration the economic, social and environmental dimensions. These 
three groups of dominant threats to urban sustainability of transforming cities of middle to high 
income are thus defined as: stage I (focusing on social dominated issues), stage II (focusing on 
environmental dominated issues) and stage III (focusing on consumption dominated issues). The SUT 
model adds a fourth stage to the above mentioned three stages. This fourth stage represents the 
‘sustainable city’ as the target stage of the SUT process. 
 
This conceptual framework for sustainable urban transformation illustrates that both environmental 
(built and natural environment) and human well-being have thresholds with the economic 
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development process. Theoretically, human well-being can be increasing all the time corresponding 
with economic growth, but with respect to a sustainable future it will also have thresholds driven by 
the limits of natural resources that are consumed and enjoyed by future generations. Such a 
framework will provide insights into global trends of urban transformation and support informing 
strategies and policies of sustainable urban transformation. 
 
To verify this conceptual framework and to elaborate on the underlying mechanism of sustainable 
urban transformation (SUT), case studies of three cities (i.e. Johannesburg, Shanghai and Zurich) are 
carried out based on quantitative and qualitative analyses. The observations from the three case 
studies have revealed a range of key challenges facing cities regarding urban transformation 
processes towards sustainability, which differ in relation to their respective socioeconomic, 
environmental and institutional development and capacities 
 
Based on the evidence from the case studies, the conceptual framework is verified and the 
mechanism of sustainable urban transformation is elaborated upon. Six key driving forces are evident 
in all the three cities with regard to their urban transformation process. In general, the SUT indicators 
describing the sustainable urban transformation process dependent on economic growth do not 
follow the trajectory of modernization process but a polynomial function of a third degree, similar to 
the environmental Kuznets curve. When such changes are mapped over a series of time periods, 
sustainable urban transformation would be seen as a trajectory with consistent improvements in 
levels of sustainability according to the respective development phases. This was proven by the three 
case studies. In particular, the indicators of residential floor area, electricity consumption and car 
ownership are identified as key variables to achieve sustainability; wealth and governance are 
distinguished distinctively as the core driving forces. Furthermore the case studies have shown that 
Johannesburg, Shanghai and Zurich are at different transformation stages. According to the 
conceptual framework of sustainable urban transformation (SUT concept) developed in this research, 
Johannesburg is at stage I (focusing on social dominated issues), Shanghai at stage II (focusing on 
environmental dominated issues) and Zurich at stage III (focusing on consumption dominated issues).  
 
This conceptual framework encompassing four main stages that are linked to concrete action fields 
allows the formulation of strategies for the SUT process with the goal of achieving the fourth stage. 
These strategies depend on the actual stage of a city on its way to sustainability and strive for 
avoiding the critical, expensive and harmful roundabout way via the third stage, such as most 
industrialized countries experienced. It is also evident that cities need to set thresholds earlier before 
they step into the normative trajectory since bending the trajectory down from the consumption 
dominated stage is difficult and costly. Overall the central argument of this research is to set 
appropriate thresholds on human well-being and built environment early in order to achieve 
sustainability in the urban context. Ultimately, the SUT concept developed in this research enables a 
better understanding of the urban transformation processes and supports the development of long-
term strategies for managing sustainable urban transformation. 
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ZUSAMMENFASSUNG 

 
Seit Mitte der 1980er Jahre erlebten Städte infolge beschleunigter Globalisierung und Urbanisierung 
weltweit grosse Veränderungen in Bezug auf die Wirtschaft, die Umwelt und die Gesellschaft, 
insbesondere in Ländern mit mittlerem und hohem Volkseinkommen. Diese Transformationen 
stellen enorme Herausforderungen an die Regierungen von Schwellenländern und Industriestaaten 
hinsichtlich der nachhaltigen Entwicklung der Umwelt (natürliche und bebaute Umwelt) und des 
menschlichen Wohlergehens. Es ist offensichtlich, dass sich die Interpretation urbaner Nachhaltigkeit 
und die noch weit verbreiteten Defizite hinsichtlich der Lenkung von urbanen Veränderungen in 
Richtung Nachhaltigkeit aufgrund der sehr unterschiedlichen Grösse, Struktur und Funktionsweise 
der Städte stark unterscheiden. Da viele Forschungsarbeiten auf die nationale Ebene fokussieren, 
werden die seit Mitte der 1980er Jahre feststellbaren Trends der urbanen Transformation auf Ebene 
der Städte, wo diese Transformationsprozesse in der Praxis bewältigt werden müssen, immer noch 
unzureichend verstanden und nur selten aus einer ganzheitlichen Perspektive betrachtet. 
Diese Arbeit beabsichtigt auf der Basis eines ganzheitlichen Ansatzes für die Analyse der urbanen 
Transformation in Richtung Nachhaltigkeit, ein grundlegendes Konzept zu entwickeln, welches die 
urbanen Transformationsprozesse hinsichtlich ihrer Nachhaltigkeit beschreibt und die Mechanismen 
zur Lenkung dieser Prozesse darlegt. 

Dieses Konzept umfasst sechs entscheidende endogene Treiber (Einflussfaktoren)  und neun 
relevante Indikatoren, welche die urbane Transformation beschreiben. Basierend auf einer breit 
angelegten Literaturrecherche  wurden als bestimmende Einflussfaktoren der nachhaltigen urbanen 
Transformation  die Bevölkerungsentwicklung, die Governance, die Gesetzgebung, der Wohlstand, 
die Technologieentwicklung und der Lebensstil identifiziert. Anhand der Evaluation der gängigen  
Nachhaltigkeitsindikatoren und -programme sowie aufgrund der Datenverfügbarkeit wurde eine 
limitierte Auswahl relevanter Indikatoren getroffen, welche das menschliche Wohlergehen 
(verfügbares persönliches Einkommen, Lebenserwartung bei Geburt, und Schüler/Lehrer-Verhältnis), 
die bebaute Umwelt (Wohnfläche pro Einwohner, öffentliche Grünfläche pro Einwohner und Anzahl 
Personenwagen pro 1000  Einwohner) und die natürliche Umwelt (Stromkonsum pro Einwohner, 
Wasserverbrauch pro Einwohner und Luftschadstoffe) charakterisieren, um die nachhaltige urbane 
Transformation zu quantifizieren. 

Das theoretische Konzept der urbanen Transformation wurde auf der Basis der Interaktionen 
zwischen den relevanten endogenen Einflussfaktoren und den gewählten Indikatoren entwickelt. Mit 
dem zu Grunde liegenden ganzheitlichen Ansatz wird sichergestellt, dass der nachhaltige urbane 
Transformationsprozess die wirtschaftliche, gesellschaftliche und ökologische Dimension umfasst. 
Die Analyse der drei Fallstudien Shanghai, Zürich und Johannesburg hat gezeigt, dass diese drei 
Dimensionen die dominierenden Problemstellungen in verschiedenen Entwicklungsphasen des 
urbanen Transformationsprozesses darstellen: Stufe I (mit Schwerpunkt auf sozialen Aspekten), Stufe 
II (mit Schwerpunkt auf ökologischen Aspekten) und Stufe III (mit Schwerpunkt auf ökonomischen 
bzw. Konsum-Aspekten). Das entwickelte Konzept der nachhaltigen urbanen Transformation fügt den 
oben genannten Stufen eine vierte Stufe hinzu, welche die nachhaltige Stadt als Ziel des 
Entwicklungsprozesses darstellt. 
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Das entwickelte Konzept der nachhaltigen urbanen Transformation zeigt, dass sowohl bezüglich der 
bebauten und natürlichen Umwelt als auch des menschlichen Wohlergehens Grenzwerte bestehen 
bzw. gesetzt werden müssen. Bekanntlich gilt diese Feststellung für alle natürlichen und 
anthropogenen Ressourcen, sie gilt jedoch auch für das menschliche Wohlbefinden. Theoretisch 
könnte das menschliche Wohlergehen proportional zum wirtschaftlichen Wachstum steigen, aber im 
Hinblick auf eine nachhaltige Zukunft unterliegt es ebenfalls Grenzen, die wiederum durch die 
Forderung nach der Verfügbarkeit der beschränkten Ressourcen für die kommende Generationen  
gegeben sind. 

Um dieses theoretische Konzept und die grundlegenden Mechanismen der nachhaltigen urbanen 
Transformation zu verifizieren, wurden Fallstudien an drei Städten (Shanghai, Zürich und 
Johannesburg) durchgeführt, wobei quantitative und qualitative Analysemethoden zum Einsatz 
kamen. Anhand dieser drei Fallstudien konnten die grundlegenden Annahmen des entwickelten 
Konzepts der nachhaltigen urbanen Transformation verifiziert werden. In allen drei Städten erwiesen 
sich die gewählten endogenen Einflussfaktoren als äusserst relevant für die urbane Transformation, 
wobei die Bedeutung der einzelnen Faktoren stark abhängig ist vom aktuellen Entwicklungsstand des 
konkreten Falls. Zudem hat sich gezeigt, dass die Veränderung der Indikatoren in Abhängigkeit vom 
wirtschaftlichen Wachstum nicht der üblichen S-Kurve des Modernisierungsprozesses folgt, sondern 
eher einer Polynomfunktion dritten Grades entspricht, vergleichbar mit einer ökologischen Kuznets-
Kurve. Die drei Fallstudien haben im Weiteren gezeigt, dass einerseits die Wohnfläche, der 
Stromverbrauch und die Anzahl Personenwagen pro Einwohner Schlüsselindikatoren der 
nachhaltigen Stadtentwicklung sind, deren Veränderungen im Wesentlichen von den endogenen 
Einflussfaktoren Wohlstand und Governance bestimmt werden. Ferner zeigten die Fallstudien, dass 
sich Johannesburg, Shanghai und Zürich auf verschiedenen Transformationsstufen befinden. Gemäss 
des entwickelten Konzepts der nachhaltigen urbanen Transformation  befindet sich Johannesburg auf 
Stufe I (Schwerpunkt auf sozialen Aspekten), Shanghai auf Stufe II (Schwerpunkt auf ökologischen 
Aspekten) und Zürich auf Stufe III (Schwerpunkt auf Konsum-bestimmten Aspekten). 

Für jede der vier Entwicklungsstufen empfiehlt dieses Konzept der nachhaltigen Stadtentwicklung 
konkrete Aktionsfelder, welche zu Gesamtstrategien gebündelt werden können mit dem Ziel, die 
vierte Stufe, d.h. die nachhaltige Stadt, zu erreichen. Die Strategien sind vom aktuellen 
Entwicklungstand einer Stadt auf ihrem Weg zur Nachhaltigkeit abhängig und zielen auf die 
Vermeidung des aufwändigen und schwierigen Weges über die dritte Konsum-bestimmte Stufe an, 
den die meisten industrialisierten Länder erfahren mussten.  Damit führt das in dieser Arbeit 
entwickelte Konzept zu einem besseren Verständnis der urbanen Transformation und unterstützt die 
Entwicklung langfristiger Strategien zur effizienten Lenkung der nachhaltigen urbanen 
Transformationsprozesse.     
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CHAPTER ONE INTRODUCTION  

 

 

This chapter introduces the background, aim and methodology of the research. It sets the global 

context of sustainable urban development regarding the current urban transformation trends, which 

are characterized by rapid urbanization and expanding globalization processes. During the last three 

decades, cities around the globe have experienced tremendous transformations in their economy, 

environment and society due to rapid globalization and urbanization, particularly in the middle and 

high-income countries. These transformations have been challenging to governance in cities of both 

emerging and industrialized countries in terms of sustainable development of environment (natural 

environment and built environment) and human well-being. It is apparent that interpretations of 

urban sustainability and deficiencies in the approaches of managing the urban transformation 

towards sustainability, as well as the unprecedented social-cultural, economic, environmental and 

institutional transformations now occurring, are different among cities as their sizes, structures, and 

functions differ. However, as many researchers are focusing on the country scale, these global trends 

of urban transformation processes accelerating since the beginning of the 1990s on the city scale 

(where these transformation processes need to be managed in practice) are still poorly understood 

and not seen in a holistic perspective. 

 

In this context, research questions are put forward and aims are formulated. With a holistic approach 

to investigating the urban transformation process towards sustainability, this research aims at 

developing a conceptual framework to describe the urban transformation process in terms of 

sustainability and highlighting its mechanism in order to manage this process. Such a framework will 

provide insights into this trend and support informing strategies and policies of sustainable urban 

transformation. 

 

The research approach is then introduced to show the methodological design of this research. To 

verify this conceptual framework and to elaborate upon the underlying mechanism of sustainable 

urban transformation (SUT), case studies of three cities (i.e. Johannesburg, Shanghai and Zurich) will 

be carried out based on quantitative and qualitative analyses. Quantitative analysis is applied upon 

time series data, cross-sectional data and panel data of sustainable urban transformation indicators. 

Qualitative research is also used to study the mechanism of these urban transformations. 
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1.1 Research Background 

1.1.1 Accelerating Global Urban Transformation since the Mid-1980s  

 

Urban transformation has been ongoing and shaping cities throughout human history. The scale of 

the prevailing urban transformation since the mid-1980s is unprecedented and the nature and 

direction of urban growth is more dependent on the economic activities than ever before. In many 

parts of the world, urbanization is being accelerated by the expanding global economy, which is 

literally changing the face of the planet. Increasingly, urban transformation is being influenced by 

continued socio-economic and environmental economic dynamics.  Managing urban transformation 

in this context has increased in both scope and complexity, and has become one of the most 

important challenges of the 21st Century.  

   

The 20th Century was the century of urbanization, and the 21st Century is the century of urban 

transformation (Hall and Pfeiffer, 19921) and the era of sustainability (Adams and Jeanrenaud, 20082). 

In 1900, only 14% of the world’s population lived in cities. By the end of the 20th century that figure 

had reached 47%. During the last two decades, the world has witnessed a dramatic growth of its 

cities.  Half of the world’s population currently dwells in urban areas (Figure 1). It is projected that by 

2025, when the world’s population is expected to reach 8 billion, 57.2% will live in urban areas 

(United Nations, 20073). This change is revealed in the growth of a number of medium-sized cities. In 

1950, there were 83 cities with populations exceeding one million; but by 2000, this had risen to 411 

(Whitehouse, 20054).  

 

 
 

Figure 1 Urban and Rural Population of the World, 1950-2030 (source: United Nations) 

 

Between 1950 and 2005 the global urban population has more than tripled to reach 3.15 billion 

(Figure 2). While urbanization has considerably slowed down in developed countries since the mid- 

1970s, the developing world is where cities are growing the most. These regions accounted for 68% 

                                                
1
 Hall P and Pfeiffer U. 2000. Urban Future 21 – a global agenda for twenty-first century cities. Spon Press.   

2
 Adams W.M and Jeanrenaud S.J. 2008. Transition to Sustainability: Towards a Humane and Diverse world. Gland.  
Switzerland: IUCN. 

3
 www.un.org/esa/population/publications/wup2007/2007urban_rural.htm 

4
 http://news.bbc.co.uk/2/hi/science/nature/4561183.stm 
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of the urban population in 2000 and by 2020, 77% of the global urban population is expected to be in 

developing countries.  

 

 
 

Figure 2 World Urbanization 1950-2005 with Projections to 2020 in billions (source: United 

Nations)5 

 

In Switzerland, urbanization has been a factor since the industrial revolution and is almost complete. 

73.4% of the population lived in cities in 2007, and in 2025 76.4% of the total population will be 

urban residents. In China, 42.2% of the population lived in cities in 2007, and is expected to increase 

to 56.9% in 20256. In South Africa the 2009 urbanization rate was 60% up from 40% in 1970. It is 

expected to reach about 68% by 20257. As noted by United Nations (2007), this process will be 

accompanied with significant surges in urban mobility demands, which has been substantiated by a 

steady growth in the use of energy. Taking 1995 as the baseline, the global population is expected to 

increase by 30% by 2020, but the GDP will increase by 70%. And the operation of our present 

industrial civilization is highly dependent on access to a very large amount of energy of various types 

(Figure 3).  

 

 
 

Figure 3 World Energy Production (source: Loren Cobb, The History and Future of World Energy, 

The Quaker Economist, Vol.7. No.155. p.1) 

                                                
5
 Department of Economic and Social Affairs, Population Division, 2006. World Urbanization Prospects: The 2005 Revision. 
New York: United Nations. 

6
 United Nations: www.un.org/esa/population/publications/wup2007/2007urban_rural.htm 

7
 Correspondence with South African National Planning Commission 
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The per capita energy consumption has averaged about 1.5 tonnes of oil equivalent (toe) per person 

per year. As industrialization has progressed, the amount of per capita energy used has also 

increased, rising from a global average of 1.2 toe per person in 1966 to 1.7 toe per person in 2006. As 

the global energy supply tripled over that time, the population has doubled. Figure 4 shows the close 

relationship between global energy consumption, world GDP and global population.  

 

 
 

Figure 4 World Energy, GDP and Population, 1965-20038  

 
Be that as it may, the average person in the developed countries consumes 210 million British 

thermal units (BTUs) per year, equivalent to nearly 40 barrels of oil. While the average person in the 

developing countries consumes 32 million BTUs per year, equivalent to about 6 barrels of oil. Within 

developing countries, the middle-income countries annually consume 50 million BTUs (about nine 

barrels of oil) per capita and the low-income countries annually consume only 13 million BTUs (about 

two and a half barrels of oil) per capita. These relationships between wealth and energy consumption 

might lead to the conclusion that as a country becomes richer, its people tend to consume 

substantially more energy9.   
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Figure 5 Energy Use per capita by Income Group (source: World Development Indicators, 2009) 

 

                                                
8
 World Energy and Population, 2007 (available at: www.paulchefurka.ca/WEAP/WEAP.html) 

9
 Resource for the Future. 2003. Global Energy Resource: an overview. Background material for ‘Energy Resources and Global 
Development’. Science 302 (5650). Nov.28 2003.  
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As estimated by the International Energy Agency and World Bank, high-income economies consume 

more than 11 times more energy compared to low-income economies. This trend can be seen in 

Figure 5, which is due to growing mass consumption in developed countries (at the high-income 

level), and modernization processes in developing countries (especially at upper-middle-level). There 

is growing concern regarding the sustainability of the future energy supply.  

 
Global 
Connectivity

1950 2000 2050

United Nations
Take-off
1980-2000

Climate signal, Ozone hole, Earth Summit

PC, Internet, Information revolution

Collapse of USSR, Hegemony of capitalism

Globalization, WTO, TNCs

NGOs, ……

 
 

Figure 6 Planetary Transition (source: Raskin et al. 2002) 

 

Raskin et al. (2002) 10 suggest that the world is now in the early phase of an accelerating transition 

era (Figure 6). In this turbulent period, the character of the global system that will emerge from the 

transition is uncertain. The more global connectivity a system has the more uncertainties and 

dynamics it has. Since the 1990s, the speed of this global change has accelerated through the 

expanding global economy and communication technology. There is wide consensus in both science 

and policy that world development continues to move in an unsustainable direction. A 

comprehensive review of the state of the environment (UNEP, 200211) finds that, over the last 30 

years, human and environmental circumstances have changed considerably and inequitably across 

the world. Social and environmental conditions have deteriorated in many places, and the integrity 

of life support systems has come under increasing threat12. These conflicts between human and 

nature are deepening with increasing consumption of energy and material as well as pollution, all of 

which degrade the environment. Within these global trends, cities have experienced tremendous 

transformations, which are formed by series of structural changes occurring in various dimensions, 

especially in growing cities at high-income and (upper) middle-income levels. 

 

The structural change in urban economy plays a central role in the transformation process. As the 

economy grows, the economy passes through various stages of development from traditional stage 

to the takeoff stage to the mass consumption stage, and the production shifts from the primary 

                                                
10

 Raskin P., Banuri T., Gallopín G., Gutman P., Hammond A., Kates R. and Swart R. 2002. The Great Transition: The Promise 
and the Lure of the Times Ahead. Boston, MA: Tellus Institute. 

11
 UNEP. 2002. Global Environment Outlook 3. Earthscan, London, United Kingdom. 

12
 Swart R.J., Raskin P. and Robinson J. 2004. The problem of the future: sustainability science and scenario analysis. Global 
Environmental Change 14 (2004) pp.137-146. 
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(agriculture, fishing, forestry, mining, etc.) to the secondary (manufacturing and construction) to the 

tertiary sector (services)13 (Clark, 194014; Rostow, 196015; Kuznets,196616; Chenery and Syrquin, 

197517).  

 

The structural change of economy over the course of its transformation is a complex, intertwined 

process, not only because economic growth brings about changes in various aspects of the urban 

economy, such as the sector compositions of output and employment, organization of the industry, 

financial system, income and wealth distribution, population, political institutions, and even the 

society’s value system, but also because these changes can in turn affect the transformation 

processes in terms of its interaction with environmental and social developments (Matsuyama, 2004 

and 200519).  

 

Eco-cityConsumption-
related issues

Production-
related issues

Poverty-
related issues

Stage I Stage II Stage III Stage IV

Environmental 
impacts

Pastand present Economic developmentFuture

 
Figure 7 A Typical Evolutionary Trajectory of Environmental Problems in Relation to Economic 

Development (source: Bai and Imura, 200020)  

 

Bai (2003) 21 showed us a conceptual illustration of the typical trajectory of environmental problems 

in both developed and less-developed cities with an evolutionary perspective, which is based on an 

investigation of the process and mechanism of urban environmental change in East Asian countries 

(Figure 7). In cities of developing countries, industrialization and urbanization processes are emerging 

or expanding at a vast speed and scale, representing stage II. The economic production increases 

with a low efficiency pattern, which consumes a large amount of resources and produces enormous 

amounts of pollution. Also, the growing population places pressure on infrastructures and services. 

As the industrial economy transitions to an information economy in developed cities, urban sprawl, 

high consumption, and high car-ownership create new loads on the environment and again increase 

the pressure for sustainable development (in terms of economic-environmental efficiency), as cities 

in stage III.  

                                                
13

 http://faculty.wcas.northwestern.edu/-kmatsu/Structural%20Change.pdf 
14

 Clark C. 1940. The Conditions of Economic Progress. McMillan & Co.s London. 
15

 Rostow W.W. 1960. The Stages of Economic Growth: A Non-Communist Manifesto, London, CambridgeUniversity Press. 
16

 Kuznets S. 1966. Modern Economic Growth, Yale University Press, New Haven, CT. 
17

 Chenery H. B. and Syrquin M.. 1975. Patterns of Development, 1957–1970. Oxford University Press, London. 
19

Matsuyama K. 2004. Financial Market Globalization, Symmetry-Breaking and Endogenous Inequality of Nations. 
Econometrica 72(3). pp.853-884. 

Matsuyama K. 2005. Credit Market Imperfections and Patterns of International Trade and Capital Flows.  Journal of the 
European Economic Association 3(2-3). pp.714-723. 

20
 Bai X, Imura H. 2000. A comparative study of urban environment in East Asia: Stage model of urban environmental 
evolution. International Review for Global Environmental Strategies. 1(1): 135-158. 

21
 Bai X. 2003. The process and mechanism of urban environmental change: an evolutionary view. International Journal of 
Environment and Pollution. Vol.19, No.5.2003. pp.528-554. 
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Marcotullio and Lee (2003) 22 made a schematic analysis of different urban environmental transitions 

based on a comparison of the North American and Asian cases (Figure 8), which illustrates the impact 

of globalization on environmental transition since 1950. The traditional risks, industrialization related 

risks and modern risks that were experienced sequentially by Western countries occurred at the 

same time due to the impact of globalization in the Asian cases. In the last two decades, the urban 

transformation process became more complex and unstructured, surrounded by fundamental 

uncertainties, which are deeply rooted in the societal structures and institutions at the global and 

local scale. This is a critical, albeit rather short, period of urban history, but it challenges the 

possibility of achieving urban sustainability. 

 

 
Traditional Risks

1800 1900 2000

1950 2000

Industrialization related Risks

Modern Risks

The Western Experience

Impact of Globalization

 
 

Figure 8 Schematic Different Urban Environmental Transition Experiences (source: Marcotullio and 

Lee, 2003) 

 

In terms of a more dynamic and uncertain urban future in the coming decades, scenarios have been 

developed in order to understand and predict future trends. The BAU (business as usual) scenario 

and Conventional World23 scenario show that cities will continue to be the places where resources 

are largely being consumed and pollution is generated in pursuit of economic prosperity (i.e. a 

market-driven economy). In the future, cities that are currently under development will experience a 

trajectory very similar to what developed cities are facing at present. These development patterns 

are going to be followed or replicated in many other cities, yet the future is still full of uncertainty 

despite the depiction of trajectories in limited scenarios. However, the major global trend since the 

mid-1980s has been ‘growing’ and ‘transforming’: population growth, urbanization, urban growth, 

energy consumption growth and economic growth. Cities have experienced rapid transformations, 

yet there is another trend following the rapid global transition trend, which is ‘sustainable 

development’.  

 

                                                
22

 Marcotullio P. and Lee Y. 2003. Urban developmental transitions and urban transportation systems. International 
Development Planning Review.pp. 25 325–54. 

23
 Raskin et al. 1998. Bending the Curve: Toward Global Sustainability. Stockholm Environment Institute. 
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1.1.2 Trends of Sustainable Urban Development since the Mid-1980s 

 

The notion of ‘sustainable development’ has entered the lexicon of international jargon since the 

Brundtland Report was published, which initiated the discourse on sustainability that defined 

sustainable development as one that meets the needs of the present without compromising the 

ability of future generations to meet their own needs24. This has inspired countless international 

meetings and even some action to meet these global challenges. It was however, the International 

Union for the Conservation of Nature and Natural Resources (IUCN) through the World Conservation 

Strategy of 1980 that brought the term ‘sustainable development’ into development discourse25. 

Such a discourse is set in a global context in which cities had been still very much keen on growth.  

 

In the 1980s, when the environment re-emerges on the political agenda, the main concerns had 

become international, such as acid rain, depletion of the ozone layer and global warming. Research 

that sought causes not in pipes and stacks, but in the nature of human activities, came up with one 

report after another concluding that much of what we do, many of our attempts to make ‘progress’, 

are simply unsustainable. ‘We cannot continue in our present methods of using energy, managing 

forests, farming, protecting plant and animal species, managing urban growth and producing 

industrial goods. We cannot continue to reproduce our own species at the present rate’26. During the 

period spanning the various world summits convened to consider sustainability, between 1992 and 

2002, there has been some progression in thinking, starting with the debate concerning environment 

and development27. This progress has been evident in the shift towards a focus on sustainable 

development28. 

 

The concept of sustainability has come to be considered a unifying factor in a comprehensive 

approach to sustainable development because in a dynamic system like human society, sustainability 

is fundamentally a question of balance maintained over time29. ‘Sustainability’ has therefore been 

considered as a new kind of development requiring a transformation of both human-to-nature and 

people-to-people relationships on temporal to spatial scales. It is dynamic, thus it includes several 

characteristics, such as the speed or rate of change, the size of the mass involved in the change and, 

as a result, the inertia of the process, and the significance of the amount and rate of change relative 

to the initial and resulting states30. 

 

Since 1992, the volume and quality of environmental legislation (international, national and local) 

has expanded hugely, and international agreements have not only raised the profile of 

environmental change but also begun to drive global policy change. More importantly, the 

Conference on Principles of Sustainable Development Performance Measurement31has emphasised 

                                                
24

 WSSD. Our Common Future.1987. Oxford: Oxford University Press 
25

 Atkinson A. 2000. Measuring Corporate Sustainability. Journal of Environmental Planning and Management 43(2). pp.235-
252. 

26
 Schmidheiny S. 1992. Changing Course: a Global Business Perspective on Development and the Environment, Cambridge, 
MA: MIT Press. 

27
 UNCED of 1992, otherwise known as the Rio Summit 

28
 World Summit follows up with Agenda 21 which is the action plan for sustainable development that was agreed upon 
during the 1992 Earth Summit. 

29
 Dahl A.L. 1996. Measuring the unmeasurable. Our Planet 8(1):29-33.  

30
 Dahl A. L. 1997. The Big Picture: Comprehensive Approaches - Introduction. Chapter 2, p. 69-83 in Moldan B., Billharz S. 
and Matravers R. (eds.) Sustainability Indicators: A Report on the Project on Indicators of Sustainable Development. 
Scientific Committee on Problems of the Environment, SCOPE 58. John Wiley & Sons, Chichester. 

31
 Bellagio, 4-8 November 1996 
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that any process used to measure and assess sustainable development must start with, and be 

guided by, an articulated vision of sustainable development and clear goals to define that vision32. 

 

During the last two decades, in the burgeoning literature that has been written on sustainability and 

sustainable development, much work has been focused on the problems, challenges and solutions 

facing countries and cities in achieving a state of development that can be considered sustainable. 

Whether the focus is on ‘sustainable cities’ or ‘how cities contribute to sustainability’ (Satterthwaite, 

200133), can be a point for academic debate, but there is no doubt about the importance of cities in 

achieving a transition towards sustainability in the 21st century. The role of urban sustainability in 

achieving overall sustainable development thus has been emphasized by many sustainable 

development strategies across both developing and developed cities. This is because the city is the 

local origin of many environmental problems34 (Deakin et al., 2007), and it is the result of three 

intersecting forces, namely the social, the environmental and the economic (Camagni et al., 199835). 

The built environment is directly and indirectly responsible for the vast consumption of natural 

resources and energy, as well as the production of significant quantities of pollution, which gives it 

special importance within the broader context of sustainable development. Led by this awareness, 

Local Agenda 21 placed cities at the centre of research and policies concerning sustainable 

development (United Nations, 199336).   

 

However, concerning the evidence of global trends that the human enterprise is rapidly becoming 

less sustainable and not more (Adams, 200637; Raskin, 2006), some scholars argued that the first 

wave of sustainability activity, in progress since the Earth Summit of 1992, is insufficient to alter 

alarming global developments, and new ways of thinking, acting are urgently needed. For instance, 

Rees and Satterthwaite (1999) 38 presented a minimal set of necessary conditions for sustainability, 

which stress the need to reconcile the ecological, cultural and economic dimensions of human well-

being. A new wave must begin to transcend the palliatives and reforms that until now may have 

muted the symptoms of unsustainability39.  This new wave has been focused on the discussion of a 

revision (adjustment) or a new direction of sustainable urban development.   

 

To meet these challenges of the accelerating complex trends in the urban age of sustainability, many 

have argued for a ‘sustainability transition’ in order to resolve persistent societal problems with a 

revision of both development processes and the institutions that have been handling them (Loorbach 

and Rotmans, 200340; Wiek et al. 200641; Vollenbroek, 200242; Martens and Rotmans, 200543; Kates 
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 International Institute for Sustainable Development (IISD).1996. Global Tomorrow Coalition Sustainable Development Tool 
kit: A Sample Policy Framework. (http://www.iisd.org/educate/learn/gtc4a.doc). 

33
 Satterthwaite D. (ed) 2001. The Earthscan Reader in Sustainable Cities. London. Earthscan Publications Ltd. 

34
 Deakin, K., Michell, G., Nijikamp, P., and Vreeker, R. (eds) .2007. Sustainable Urban Development Volume 2: The 
Environmental Assessment Methods, Routledge: London & New York. 

35
 Camagni, R., Capello, R. and Nijkamp, P. 1998. Towards Sustainable City Policy and Economy, Environmental, Technology 
Nexus’, Ecological Economics, 24(1): 103-118. 
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and Parris, 200344; AtKisson, 200145; Newton, 200946; Wieczorek, 200947). For instance, Martens and 

Rotmans (2005) 48 used the concept of ‘transition’ for examining current and future tensions between 

welfare, well-being and the environment. They tried to link the concept of transitions to sustainable 

development. Following a pluralistic approach, they depicted the framework of sustainable 

development as a dynamic triangular framework, and stated that transitions only occur when 

developments, policies and initiatives from multiple actors in these three different domains reinforce 

each other at different scale levels. In conclusion, they argued that many of the less developed cities 

have failed to achieve the ‘take-off’ phase of the socio-economic transition, as a result of which they 

are progressively less able to participate in the current global economic system.  
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 Kates R.W. and Parris T. M. 2003. Characterizing a Sustainability Transition: Goals, Targets, Trends, and Driving Forces. 
45

 AtKisson A. 2001. Sustainability is Dead: Long Live Sustainability. A Manifesto: Written to Mark the End of Millennium Two, 
and the Beginning of Millennium Three. Stockholm, 31 January 2001. www.atkisson.com/pubs/Manifesto-AtK2001.pdf, last 
accessed 17/11/03. 

46
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 International Science 

Conference on the Human Dimensions of Global Environmental Change. IHDP IT. 26-30 April 2009. Bonn, Germany 
48
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1.1.3 Sustainable Urban Transformation in Rapid Global Transition Trend 

 

Since the mid-1980s, cities have been transforming rapidly with underlying pathways, yet very few of 

them are on a path to sustainability49. Academically, there is no agreed definition for sustainable 

urban transformation (that is no agreement on how these changes should be implemented or 

achieved). As in practice, there is no normative definition for sustainable urban transformation. 

Some cities have planned transitions towards sustainability in their city development strategies, 

some have even initiated transformation processes, but the outcomes are usually not satisfying50. Yet 

so far urban sustainability as a whole has not been a guiding principle for the development of urban 

planning tools. Process orientation in the form of planning and governance of a broad range of 

stakeholders remains a critical element for a more integrated approach51. 

 

Policy-makers rarely display understandings of the social, economic and environmental complexities 

of urban transformation. Nonetheless, urban transformation has become a conventional statement 

within many governments (governmental statements) and transformation policies (i.e. economic 

reform, urban renewal and regeneration) are being rolled out in city after city in an effort to catalyse 

the revalorization of urban space. Their emphasis tends however to be economic with social-

economic concerns only sometimes being addressed. 

 

The concept of sustainable transformation within the context of development has challenged 

governments in both developing and developed countries, on national and local levels, with its 

translation into action plans and as a consequence, indicators as well as values for assessing the 

policy and programme options selected have also been a challenge. For the governments subscribing 

to the better prospects for growth that sustainable development offers, there exists a wide range of 

action plans based on different understandings. These differences demonstrate the development 

priorities upon which these governments have placed their emphasis, as they opt to highlight certain 

aspects over others. This shows an apparent difference in interpretation of sustainability and 

deficiency in the approaches of how to manage urban transformation towards sustainability.  

 

Cities are undergoing unprecedented social-cultural, economic, environmental and institutional 

transformations as their sizes, structures, functions and roles change. These rapid global transition 

trends since the mid-1980s, in terms of urban transformation, are still poorly understood within a 

holistic perspective and raise fundamental questions. 

 

In this context, it is of crucial importance to focus on the cities within this trend, and investigate their 

dynamic changes in economic, social and environmental interrelations and the underlying 

mechanisms.   

 

Accordingly, the task at hand that urgently needs to be addressed is understanding the mechanisms 

(key driving forces) of the sustainable urban transformation process. These include political and 

                                                
49
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51
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economic development agendas and lifestyle and other issues that inherently affect the sustainable 

urban transformation process.  

 

In particular, a gap in the discussion of planning practice and urban sustainability has also been 

identified, which is neglected in much of the literature on the theme of sustainable urban 

development52. Rees (1995) argued that the world has reached a unique juncture in human 

ecological history, one requiring a radical reconfiguration of planning values and goals. The human 

family is expanding by 90 million a year, and material demands are rising everywhere. An unlikely 

tenfold reduction in the energy and intensity of economic activity would be required to 

accommodate anticipated economic growth safely, posing an enormous challenge to planners in 

facilitating the transition to sustainability.  

 

Furthermore, moving towards a new sustainability paradigm53 would challenge both the viability and 

desirability of conventional values, economic structures, social arrangements and the way we treat 

the natural environment. As the new human ecology theorists54 argue, there are not only limits to 

the rates at which resources can be used and pollutants can be emitted without threatening plant 

and animal species, natural ecosystems, and the larger biosphere, but also limits on the well-being of 

humans. Hence, in order to achieve sustainable urban transformation, not only the environmental 

development needs thresholds, but also human well-being must have thresholds, which surely 

challenges our society and established lifestyle. 
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1.2 Research Questions and Aims 

During the last two decades, cities around the world have been experiencing rapid transformations55. 

While most studies are being carried out on the national scale in understanding this trend, a more 

focused discussion and analysis is indispensable if the ultimate purpose is to find a solution for urban 

managers and urbanists who actually act as the fundamental players within this trend. This 

knowledge gap might lead to failures in managing sustainable urban transformation. Concerning this 

gap, with a holistic perspective, this research aims to highlight the mechanisms of sustainable urban 

transformation within this rapid global transition trend, which will provide insights regarding this 

trend and thus support informing strategies and policies towards sustainability.  

 

This ultimate research aim breaks down into the following targets:  

 

1.  to define the concept and goal of sustainable urban transformation; 

 

2. to define different types of urban transformation processes and their potential paths 

in terms of achieving sustainability;  

 

3. to develop the conceptual framework (i.e. driving forces) of sustainable urban 

transformation for describing mechanisms of sustainable urban transformation; 

 

4.  to set up a set of indicators (variables) to measure the sustainable urban 

transformation process, which also describe the urban transformation trajectories;  

 

5. to identify (abstract) common key indicators (variables) in achieving sustainable 

urban transformation; 

 

6. to elaborate on the mechanism of sustainable urban transformation by examining 

local processes (the influences of underlying driving forces on the urban 

transformation processes) of each type of urban transformation process, and provide 

evidence of the trajectory of the urban transformation process towards sustainability 

during the considered period;  

 

7. to inform strategies and policy recommendations for interventions towards 

sustainable urban transformation and construction of new equilibrium urban systems, 

by illustrating opportunities for accelerating process and alternative sustainable 

urban transformation options.    

 

By achieving these aims, this research will contribute to insights on this rapid global transition trends 

and its potential in terms of sustainability. As this trend continues to expand and unfold, it may 

benefit the future development of a number of emerging low-income level cities.  

 

The following specified research questions are to be answered: 
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1.  What is sustainable urban transformation?  

 

2. How do cities achieve sustainability during the urban transformation process?  

 

3.  What is the evidence of urban transformation towards sustainability from 

transforming cities? As to the last question, some detailed questions will be leading 

the research in order to elaborate upon the mechanism of sustainable urban 

transformation: 

 

(1) How is the process of sustainable urban transformation measured?  

 

(2) How far are cities away from the planned system/goal of sustainability? 

 

(3) How different are the understandings of sustainable development and urban 

transformation in different cities? 
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1.3 Research Design and Methodology 

This research employs a holistic approach to investigate the urban transformation process in terms of 

sustainability since the mid-1980s. The aims of this research is to highlight the mechanisms of 

sustainable urban transformation within this rapid global transition trend, which will provide the 

insights of this trend and thus support informing strategies and policies towards sustainability. Figure 

9 shows an overview of the research design.  
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1.3.1 Literature Review 

 

In order to embed the research in the academic field and lay the theoretical foundations for the 

research, a thorough review on the current literature of sustainable urban transformation has been 

carried out. The relevant themes cover urban transformation (urban growth/change), sustainable 

(urban) development and system innovation theory and practice, which ranges from urban 

development theory and assessment tools to concepts and frameworks.  

 

Based on these reviews, the first effort places emphasis on the concept and goals of sustainable 

urban transformation in the specific context of global transition since the mid-1980s; major types 

and potential paths of urban transformation are defined; and indicators, driving forces and 

mechanism of sustainable urban transformation are assumed. Ultimately a hypothetical framework is 

formulated. 

 

Three types of urban transformation are defined after drawing on the definition for sustainable 

urban transformation (SUT). The complex urban transformation is divided into different groups 

according to the causes and effects behind the transformation processes, i.e. the social, 

environmental and economic sustainability issues. 

 

1.3.2 Conceptualization 

 

Driving Forces, Indicators and Conceptual Frameworks 

Based on the literature review, the potential group of major driving forces for sustainable urban 

transformation are defined as governance, policy, population, economy, technological innovation 

and lifestyle. The influences of each factor on the urban transformation process will be studied 

according to the selected sustainable urban transformation indicators.  

 

In brief, a limited set of sustainable urban transformation indicators are selected based on a 

thorough review and comparisons among existing sustainability assessment tools and theories (see 

details at Sections 2.4.1.2 and 3.3). These indicators measure the transformation processes of human 

well-being, built environment and natural environment in terms of sustainability. These indicators 

are personal disposable income, life expectancy at birth, student-teacher ratio; residential floor area 

per capita, public green space per capita, public transport (or private car ownership), electricity 

consumption per capita per annum, water consumption per capita per day and air pollutants.  

 

A conceptual framework for sustainable urban transformation is developed to describe the 

mechanisms of these processes, by which the relations between driving forces and human well-being, 

built environment and natural environment regarding sustainability can be analysed and elaborated 

on, both within a single city or across cities during the same period of time. 

 

1.3.3 Case Studies 

 

In order to verify the conceptual framework and elaborate on the mechanisms of sustainable urban 

transformation since the mid-1980s, this research employs an empirical approach. Concerning the 
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time, financial resources and other limits (such as available contacts in the target cities), three case 

cities are selected to verify the hypotheses and their mechanisms are elaborated on.  

 

1.3.3.1 Selection 

 

The selection of case studies has followed these principles: firstly, the case cities are representative 

cities in (rapid) transformation at a middle to high-income level since the mid-1980s, which also 

employ sustainability strategies; secondly, the statistics of the city should be available in general 

(existing and available through networks); and thirdly, the field research work can be done without 

any other risks (i.e. time and finance). Considering all the above circumstances, three cities are 

selected – Johannesburg (South Africa), Shanghai (China) and Zurich (Switzerland) – for empirical 

study. There was one doubt from the start whether the size of cities matters. This research will adapt 

to the argument with a management viewpoint: large cities were once cited as a culprit of urban 

problems, but increasingly it is considered to be more important to examine how well cities are 

managed rather than their size (Lee, 199456; Devas and Rakodi, 199357). The research area of case 

studies is set to the boundary of the municipality of the cities.  The research period is focused on 

1985-2005, during which time the various global trends (interplay of globalization, urbanization, 

sustainable development, etc.) have been deeply transforming the cities and the characters of 

transformation are significant. Regarding its reorganization in 1994, the research period for the City 

of Johannesburg is set to 1995-2007.  

 

1.3.3.2 Data Collection 

 

Data is collected through various sources, mainly from the yearbooks of the cities. Other sources 

include statistical organizations, research institutions, official publications, scientific papers and 

government documents. In the case study of City of Shanghai, data are collected from the Statistical 

Yearbooks of the City of Shanghai from 1999 to 2008, Statistical Yearbooks of Environmental 

Protection from 1992 to 2006, as well as Statistical units of Shanghai City Planning and 

Transportation Institute and relevant governmental bodies. In the case study of the City of Zurich, 

data are collected from the Statistical Yearbooks of the City of Zurich from 1985 to 2008, Statistical 

Office of the Municipality of Zurich, Statistical Office of Canton Zurich as well as the National 

Statistical Office. In the case study of the City of Johannesburg, data are collected from Statistics 

South Africa, Municipal (Metropolitan) Government of the City of Johannesburg, Department of 

Education of Gauteng Province and the University of the Witwatersrand Johannesburg, from 1995 to 

2007.   

 

1.3.4 Data Analysis  

 

This research embraces a combination of quantitative and qualitative analyses. As to quantify the 

influences of driving forces on the sustainable urban transformation process and measure the 

interrelation between human well-being, built environment and natural environment (with 
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underlying indicators), this research will employ regression analysis based on the panel data of the 

selected indicators (variables). The time series data of each indicator (variable) are used to analyse 

the trajectories of the urban transformation process. Qualitative analysis is applied in defining and 

elaborating the mechanism of sustainable urban transformation, with a historical method of research 

of the urban transformation process for the respective case study city, based on governmental 

documents, reports and relevant literature.  

 

The analytical tools for case studies include descriptive statistics, exploratory and graphical methods, 

spatial mapping (i.e. GIS) and regression analysis (i.e. SPSS and MATLAB). These analytical techniques 

are illustrated with examples of sustainable urban transformation indicators using data from 1985-

2007.  

 

1.3.5 Analytical Results 

 

The case studies examine the urban transformation process and development strategies in terms of 

sustainability in middle to high-income cities (i.e. Johannesburg, Shanghai and Zurich) within the 

rapid global transition trend since the mid-1980s. It aims to generate insights into the mechanism 

behind this trend at the urban scale.  

 

The statistical results are based on the regression analysis of the panel data of sustainable urban 

transformation indicators through the considered period of the respective city. The results are used 

to verify the assumed relations between driving forces and indicators. Furthermore, the results can 

be used to predict a sustainable urban transformation trend based on equation estimation.   

 

Additionally, the results can also be used to describe the urban transformation process within the 

respective city. The urban transformation process of the city can be analysed according to the nine 

sustainable urban transformation indicators that are identified and described based on the time 

series data of each indicator during 1985-200758. Chronological changes of human well-being, built 

environment and natural environment regarding economic growth in the city are examined to show 

the dynamics of these problems. Thus trends of sustainable urban transformation are to be 

described. 

 

The analysis also endeavours to elaborate on the mechanism of sustainable urban transformation in 

terms of the interactions between driving forces and sustainable urban transformation indicators in 

the respective city. In this way, core driving forces and indicators will be abstracted. This will also 

define the commonality and diversity of sustainable urban transformation among case study cities, 

which gives insight into global sustainable urban transformation since the mid-1980s. Consequently, 

potential paths of sustainable urban transformation will be discussed in order to provide policy 

recommendations.   

 

Ultimately, using the panel data from all the case cities, a model of an integrated sustainable urban 

transformation trend can be estimated, which aims to describe the trajectory of sustainable urban 

transformation in a global perspective. However, in order to validate this model, more samples of 

cities are needed.  
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CHAPTER TWO THEORETICAL FOUNDATIONS  

 

 

In order to embed this research in the existing academic context, Chapter 2 sets the theoretical 

background of the research based on a thorough review of relevant literature on ‘urban 

transformation’ and ‘sustainable development’. Existing concepts, approaches and methods are 

introduced by which ‘sustainable urban transformation’ is defined and characterized.  

 

For instance, the stage theory of modernization provides the normative understanding of urban 

transformation process with regard to economic growth, and the urban environmental evolution 

stage model shows the pattern of current evolutionary trajectories of urban environmental problems 

in relation to economic development. Major approaches of achieving sustainable development 

include an economic approach, a technology approach, a governance and policy approach, a new 

human ecology approach, as well as a system innovation approach. Among them, the economic 

approach is dominant, which contends that industrialization is the major driving force of human well-

being. In particular, the environmental Kuznets Curve has become a standard feature in the technical 

literature of environmental policy since the 1990s. It is widely perceived that a certain standard of 

living is attained from the industrial production system and when environmental pollution is at its 

greatest, the focus changes from self-interest to social interest, which gives greater weight to a clean 

environment by reducing and reversing the environmental pollution trend from industrialization. It is 

considered as a development trajectory for a single economy that grows through different stages 

over time. The perspective of the new human ecology approach challenges the modernization theory 

by arguing that there are social and ecological limits to societal development, which means that 

there are limits to the rates at which resources can be used and humans can emit pollutants without 

threatening ecosystems and the well-being of humans themselves.  

 

The existing concepts of sustainable development (e.g. Three Pillars, Pentagon Model I, UN Habitat II, 

PICABUE, P-S-R, etc.) are reviewed to define ‘urban sustainability’ in this research. Accordingly, it is 

defined as the equilibrium of human and environmental (built environment and natural environment) 

well-being, which is the goal of each city. Thus sustainable urban transformation is a series of relative 

urban equilibria characterized by a new paradigm of high environmental-economic efficiency and 

social-economic efficiency that is driven by underlying endogenous forces, during which the 

economic growth increases social welfare and reduces environmental degradation. 
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2.1 Terminological Identification 

2.1.1 ‘Transformation’ and ‘Transition’  

 

The term ‘transformation’ refers to an act, process, or instance of transforming or being transformed 

(Webster’s Dictionary). Over the years, the term has developed several overlapping meanings with 

‘transition’, ‘change’, ‘innovation’, ‘evolution’, ‘revolution’, ‘breakthrough’, etc. The term ‘transition’ 

especially has been often used in the notion of ‘transformation’.  

 

2.1.1.1 Notions in ‘transition’ and ‘system’ studies 

 

The term ‘transition’ has been used in much of the literature that is relevant to the theme of 

sustainable urban transformation. It is defined as a ‘passage from one state, stage, subject, or place 

to another’ or ‘a movement, development, or evolution from one form, stage, or style to another’59. 

These forms have internal characteristics, which give them coherence and stability. Also, the notion 

of a transition has the connotation of a rapid change, a provisional turn, a discontinuous shift to a 

new trajectory and system or a ‘jump’ from one state to another60. The typical case is the notion of 

‘transition economy’ or ‘transitional economy’ that refers to an economy that is changing from a 

centrally planned economy to a free market61. Consequently, the transition process is usually 

characterized by the changing and creating of institutions; changes in the role of the state, thereby, 

the creation of fundamentally different governmental institutions; and the promotion of privately-

owned enterprises, markets and independent financial institutions62. 

 

Both a ‘transformation’ and ‘transition’, which are rooted in the system theory63, can refer to a 

change.  In the ‘transition’ literature, the term ‘transition’ has several meanings that are sometimes 

contradicted by each other. It can be used to refer to a radical change of a complex system with 

interrelation and co-evolution of various processes, such as the ‘transition’ from a traditional 

transport system based on horse-drawn carriages to a modern transport system based on 

automobiles. It may also refer to an evolutionary process. In general, there has been no agreed 

definition of the terms ‘transformation’ and ‘transition’.  

 

For instance, from an integrated systems perspective, Rotmans et al. (1997) 64 define the concept of a 

transition as a shift in a system from one condition of dynamic equilibrium to another. The process of 

change during a transition is highly non-linear within which slow change is followed by rapid change 

when things reinforce each other which is again followed by further change in the new equilibrium. 

The old and the new are overlapped, fight and tend to converge in the end. The underlying 

mechanism is that of co-evolution and integration, as different subsystems co-evolve with each other, 

leading to irreversible patterns of change, and become integrated towards a new state. They argue 
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that there are multiple forms a transition can take, but the common form is that of a sigmoid curve 

such as that of a logistic at the most aggregated level (Figure 10).  

 

time

system change stabilization

acceleration

take-of fpredevelopment

 
 

Figure 10 Different stages of a transition at different system levels (adapt to Rotmans et al. 2001) 

 

Though it is characterized by non-linear behaviour and interplay of diverse forces that once fought 

with each other and then converge at a later stage, the process itself is a gradual one with different 

stages (Rotmans et al., 2001)65. Four phases are distinguished, represented by an S-shape curve. The 

nature and speed of change differ in each of the transition stages (Figure 10): (1) predevelopment 

phase, (2) take-off phase, (3) acceleration phase and (4) stabilization phase.  

 

Teisman and Edelenbos (2004)66 took a development perspective on transitions and saw them as 

evolutionary processes. They conceptualized a transition as a complex and dynamic process around a 

package of different issues, in which different actors and stakeholders have different institutional 

background and therefore play different roles and try to realize different objectives. They did not 

agree with the argument that transitions come in phases. Transitions result from unordered and 

chaotic processes, partly created through management but also born from coincidences.  

 

In most of the literature about ‘transition’ studies, the notion of ‘transformation’ and ‘transition’ has 

not been clearly defined. The ‘transitions’ are always considered as systems that are of complex, 

dynamic, uncertain, and non-linear, which have experienced interplay with the other systems. They 

are transformation processes in which existing structures, institutions, cultures and practices are 

broken down and new ones are established67. In particular, the term ‘transition’ puts an emphasis on 

the dynamic aspects, from an initial situation to a different situation with characteristics that did not 

exist in the initial situation, during which something new has to be created68 (Geels, Elzen, and Green, 

2004; Teisman and Edelenbos, 2004). Recently, Geels and Kemp (2007)69 defined and further 

described the difference between ‘transformation’ and ‘transition’ in terms of different mechanisms 

in change processes of socio-technical systems. They argued from a multi-level perspective that a 
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‘transformation’ refers to a change in the direction of trajectories, related to a change in rules that 

guide innovative action. During the transformation process, a new system may grow out of the old 

one, through cumulative adjustments in a new direction. Within this process, a return from new 

system to the old one can happen70. This transformation process depends more on the adaptive 

capacity of regime actors than on radical technological innovations. It is also unclear whether the 

transformation process has ended because the transformation is a continuous process. A ‘transition’ 

refers to a shift from one socio-technical system to another in terms of dynamics in socio-technical 

systems, which is not about the re-orientation of an existing trajectory, but about a new trajectory: 

once a transition has taken places, a new period of dynamic stability and reproduction sets in.  

 

They understand transformation and transition are both often seen as goal oriented (in comparison 

to the ‘unplanned process’ or the argument that ‘transition’ results from unordered and chaotic 

processes). The differences depended on the kinds of interactions in the multi-level perspective and 

the kinds of social groups that took the initiative in the change process. Within transformation 

processes, the development trajectories are re-directed through changes in regime rules. 

Interactions between socio-technical system and regime level are important, as well as pressure from 

outside. But regime actors carry out the enactment of transformation. In transition processes there is 

a shift to a new socio-technical system and development trajectory. Transitions come about through 

interactions between all three levels, and the main drive comes from outside actors that develop 

radically new innovations. Incumbent regime actors may disappear in transitions, giving way to new 

social groups and networks. The recent ‘transitions’ studies turn to focus on ‘sustainability transition’. 

The notion of transformation is also considered as similar to transition71 in most of these studies.  

 

2.1.1.2 Notions in ‘urban change’ studies 

 

In the literature about city transformation, such as ‘urban transformation’, ‘urban transition’, ‘cities 

of transformation’, ‘cities in transition’, ‘transitional cities’, etc., ‘transformation’ and ‘transition’ 

have been used to refer to ‘structural changes’ of cities in terms of demographic, economic, social, 

and spatial structures that are the result of processes such as industrialization, globalization and 

urbanization. The themes of urban structure, social theory and political power of underlined global 

processes often appear as the central discourses of these studies72.  In some circumstances, for 

instance rapidly industrializing cities, the word ‘growth’ is probably more preferable than ‘change’ or 

‘transformation’ and ‘transition’ to describe the urban processes. 

 

For instance, Smith (1984) 73 stated urban transformation originates from a perspective of urban 

political economy. In the context of accelerating urban spatial restructuring, public service 

retrenchment and political restructuration, he draws several topics of urban transformations in 

terms of global-local links within and between the cities. The efforts to connect the overall pattern of 

global economic restructuring to specific urban outcomes – changing patterns of work, residential 
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differentiation, social structure and political life – have spawned an important and growing body of 

literature in urban studies.   

 

Källtorp et al. (1997)74 addressed the global processes of urban transformation empirically and 

theoretically in a number of concrete case studies of particular cities (examples are European and 

North American cities). It was described that the substantial urban change – large-scale urban 

development and renewal programmes or other alterations in culture and urban life of local 

instances of transformation – were in some way or another specific manifestation of the same kind 

of global forces. The theme of their book ‘cities in transformation’ connotes two meanings. On the 

one hand it points to processes beyond the city with effects on the city proper; on the other hand, it 

signified internal urban processes. Urban transformation thus concerned the articulation between 

social structure and physical structure within cities. There were different approaches to this question 

within urban studies: some taking their point of departure in the structure of social relations, others 

in the overall form of building and urban space. The so-called new urban research paradigm had paid 

special attention to the urban class structure and to issues of inequity (Källtorp et al., 1997).  

 

Logan (2008)75 in his book ‘Urban China in Transition’ argued that there exists a great difference 

between the Chinese and other post-socialist experiences. Market reform in China was introduced by 

an entirely new governing coalition, and it was implemented in the context of economic expansion 

rather than collapse. Two dimensions of the urban transformation are defined: the first is changing 

patterns of social differentiation and creation of new social classes, the other is shifts in the way that 

cities and regions are built and urban space is restructured. In this context, the difference between 

the term ‘transformation’ and ‘transition’ is not defined. Apparently, they were treated as a pair of 

synonyms.  

 

A few authors have made a great effort regarding this. For instance, Wu and Ma76 (2005) defined 

‘transition’ as the process of change from one condition or a set of circumstances to another without 

implying ‘convergence’ or ‘switching’ towards a preconceived and well-defined model. This 

redefinition differs from the use of ‘transition’ in ‘transitional economies’, which often suggests the 

convergence from a socialist economy to a capitalist market. They argued for a concept of 

‘transitional cities’, which is meaningful because processes of change never stop. It is not however a 

complete transformation and the pre-existing historical, institutional and local contexts continue to 

interact with changing ideologies. Though in fact they acknowledged that the transformation process 

of Chinese cities are different from other cities in transition (i.e. Eastern European cities), but the 

specific interpretation of the notion of transformation and transition still remains unclear. In this 

sense, one may suggest that for the process of urban change in Chinese cities, the word 

‘transformation’ is more suitable than the word ‘transition’ as Chinese urban processes are 

incremental rather than those of shock therapy77. Similarly, as to the cities that are out of a transition 

economy, the urban change processes within them are rather ‘transformations’ (planned processes) 

than ‘transitions’ (provisional turns). 
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2.1.1.3 Refining Urban ‘Transformation’ and ‘Transition’  

 

Although a certain similarity in the connotation of transformation and transition in terms of ‘change’ 

exists, three main differences can be defined between the connotations of ‘transformation’ and 

‘transition’ (Figure 11):  

 

Time

System Change

Transition

Transformation

 
 
Figure 11 ‘Transformation‘ and ‘Transition‘ (own source) 

 

1. ‘transformation’ is a continuous process, while a ‘transition’ refers to a shift from one system 

to another in terms of dynamics in the systems, which is not about the re-orientation of an 

existing trajectory, but about a new trajectory; 

 

2. ‘transformation’ is more process-oriented, and ‘transition’ is considered as more of a turning 

point and a radical change or a jump from one state to the other;  

 

3. from the perspective of management, ‘transformation’ is a well-planned, continuous process 

mainly driven by endogenous forces (e.g. poverty, economic growth, governance); 

‘transition’ is a non-linear change process mainly driven by exogenous factors (e.g. 

fundamental changes to a political or economic system, energy crisis, climate change). 

 

This research will strengthen the ‘process’ aspect of the term ‘transformation’ and adopt it as the key 

word referring to urban change processes. In this sense, the notion of ‘urban transformation’ in this 

research is defined as a long-term change process in an encompassing urban system, which concerns 

the articulation between social and spatial structures, and which is planned and driven by underlying 

forces. It refers to changes in the direction of trajectories related to changes in rules that guide 

innovative action. In the transformation process, a new system may grow out of the old one, through 

cumulative adjustments in a new direction. During this process, a return from the new system to the 

old one can happen. This transformation process depends more on the adaptive capacity of a system 

than on the exogenous factors. This emphasis on the co-evolution of environmental and societal 

change distinguishes transformations (as incremental processes) from transitions (dramatic changes 

and provisional turn) of an urban process or urban development.  
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2.1.2 Sustainability Transition 

 

The idea of the need for a ‘sustainability transition’ has been widely discussed78. The terms of a 

‘sustainability transition’ has developed several overlapped meanings. It means a sustainable 

transition and also implies a transition of sustainability patterns. Recently, an academic trend of 

‘sustainability transition’ research and practice has come to light. This idea is applied in various fields 

such as business, energy, etc. These studies are still either focused on the conceptual level (e.g. 

planetary 79 , national sustainability or societal transition 80  towards sustainability), or in a 

sector/technical dimension (e.g. sustainability transition in energy use81).  

 

Examples of how this notion of sustainability transition is described as follows:  

 

1.  Sustainability transition is to meet the needs of a stabilizing future world population while 

reducing hunger and poverty and maintaining the planet’s life-support systems (the Board on 

Sustainable Development of the National Research Council, 199982).  

 

2.  Sustainability transition will encompass radically new technologies, the replacement of 

‘consumption’ with ‘use and recycling’, a redirection of social investment towards meeting 

human needs and community development, and a fundamental commitment to global equity 

and shared responsibility. Throughout this transition, measures of human well-being and 

health will provide a central, integrating index of how well we are managing our natural and 

social environments (Taylor et al. 200083).  

 

3. Sustainability transition involves ensuring that the natural ecological, geophysical and 

chemical systems that support life on Earth can continue to function. The aim here is for 

those alive today to meet their own needs without making it impossible for future 

generations to meet theirs. To do this we have to bequeath to them a biosphere that is intact. 

This in turn calls for an economic structure within which we consume only as much as the 

natural environment can produce and make only as much waste as it can absorb (McMichael 

et al. 200084).  

 

4. A new paradigm of sustainability consists of a series of interrelated transformations in value 

and knowledge, demography and society, people and cities, power and equity, economy and 

governance, technology and environment, and civilizing globalization (Kasperson, 200785).  
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5. Sustainability transitions are long-term processes of fundamental and radical societal change 

that incorporate processes of societal, ecological, economic, cultural and technological 

evolution, which are continuous open-ended processes of societal innovation (Loorbach and 

Frantzeskaki, 200986). 

 

6.  The sustainability transition can be explained in seven words: urgency, uncertainty, 

discomfort, resilience, diversity, coherence, and imagination (Adams and Jeanrenaud, 200887).   

 

Though referring to different goals, these definitions have several common perspectives on 

sustainability transition, which are (1) to achieve social, economic and environmental sustainability, 

(2) involving a series of transformation processes in various dimensions, and (3) that these processes 

are complex, interrelated and co-evolutionary.  

 

The sustainability transition in terms of a regional level, namely urban scale, is highlighted in some of 

the literature, for instance, Adams and Jeanrenaud (2008) argued that cities are central to any 

sustainability transition, which are concentrations of political, military and economic power. But not 

enough work is found to define what sustainability transition of cities means and how to apply this 

concept to the urban scale.   
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2.2 Defining Sustainable Urban Transformation 

2.2.1 Understanding of Urban System 

 

In order to define sustainable urban transformation, a clear understanding of the urban system, its 

subsystems and interactions is required as the basis for making specific policies or strategic plans 

that will have an effect on the sustainability of these systems.  

 

The term ‘urban (eco-)system’ in this research does not mean the hierarchy of a city, but rather the 

boundary of a city in terms of its social and physical structures. City is an open and complex system. 

The implications of ‘urban system’ vary in different scopes of urban studies. Among many other 

models for urban systems, the extended urban metabolism model (EUMM) developed by Newman et 

al. (1996) 88 offers benefits to studies of the sustainability of cities by providing a unified or holistic 

viewpoint to encompass all of the activities of a city in a single model (Figure 12), which makes 

explicit the notion of liveability and reinforces the normative concept of improved environmental 

outcomes over time. The EUMM views cities as systems that require inputs of key resources (stocks) 

which are drawn into their resident domestic, industrial, and governmental urban processes to 

produce two key sets of outputs. One of these is a human-oriented built environment, which can be 

characterized through a range of indicators from adequacy of infrastructure, to environmental, 

health, and social well-being of the inhabitants. Goals for this ‘liveability’ dimension are to improve 

over time. The second set of outputs relates to emissions and waste flows. The goals for this 

dimension are to diminish flows over time. The desirable change for the system is improvement of 

liveability and reduction of waste. 
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Figure 12 Extended Urban Metabolism Model (EUMM) (adapt to Newman et al., 1996) 
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EUMM is closely aligned with the paradigm of sustainable development where future orientation, 

sustainability goals and targets, and linkages among different dimensions are made explicit (Newton, 

200189). However, strategic urban planning systems developed over the last decades based on the 

urban metabolism concept mainly focused on land use, transport, energy use, material stocks and 

flows, and were often understood in terms of carrying capacity or ecological footprints.   

 

As an urban environment is both a physical and a social entity in its creation, functioning and future90, 

this research will look at the evolution of the natural environment, built environment and human 

well-being within the urban transformation processes which constitute an urban system. Figure 13 

provides a very general but comprehensive overview of the three components of an urban system:  

 

NATURAL 
ENVIRONMENT

BUILT 
ENVIRONMENT

HUMAN-
WELLBEING

 
 

Figure 13 Urban System and Sub-systems (own source) 

 

The built environment refers to the manmade surroundings that provide the setting for human 

activities, ranging in scale from personal shelter to neighbourhoods to the large-scale civic 

surroundings such as transport systems, public spaces and other infrastructures. The term is widely 

used to describe the interdisciplinary field of study that addresses the planning, construction, 

management and use of these man-made surroundings and their relationship to the social activities 

that take place within them over time. In urban planning, the phrase connotes the idea that a large 

percentage of the human environment is manmade, and these artificial surroundings are so 

extensive and cohesive that they function as organisms in the consumption of resources, disposal of 

wastes, and facilitation of productive enterprise within its boundaries. The natural environment or 

ecosphere of an urban system encompasses natural resources and physical phenomena such as air, 

water as well as energy, all of which do not originate from human society. The natural environment is 

contrasted with the built environment, which comprises the areas and components that are strongly 

influenced by humans. The third component, human well-being, characterizes the socio-economic 

system of cities: it comprises variables such as personal income, education and health. 

 

The interactive loops between the three components of the urban system are based on a system 

perspective. Both the built environment and the natural environment can be considered as ‘complex, 
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dynamic autopoietic systems’91. These systems exist in loose, nested hierarchies, each component 

system contained by the next level up and itself comprising a chain of linked subsystems at lower 

levels. The built environment as a self organizing system functions as a 'dissipative structure' 

requiring a continuous supply of available energy, material, and information necessary to produce 

and maintain its adaptive capacity, and continuously rejecting a stream of degraded energy and 

waste back into the ecosystem (entropy)92. The relation between the built environment and the 

natural environment is constantly changing, reflecting the evolution of social systems and influencing 

this evolution in turn93. Improvements in the human well-being set a knowledge power for the 

evolution of both built environment and natural environment. The highly integrated human, natural, 

and built (sub-)systems characterize the anthropogenic Earth. 
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2.2.2 Understanding of Urban Sustainability 

 

Sustainable urban transformation is such a complex and dynamic process that it is necessary to 

define the goals and system boundaries, which form the basis of determining suitable variables for 

modelling sustainable urban transformation. As mentioned in the previous sections, sustainable 

urban transformation shares the same criteria of sustainable urban development. It is thus possible 

to illustrate the sustainable urban transformation process through characterizing its goals and driving 

forces, and defining its boundaries based on current knowledge of sustainable development (i.e. 

criteria, principles, assessment frameworks, etc.). A short review of (the concepts and measurement 

of) sustainable urban development that appears in current literature is used to link these concepts 

and identify sustainable urban transformation. 

 

2.2.2.1 Conceptions of sustainable development  

 

There is a broad consensus that the concept of ‘sustainable development’ is ambiguous. 

‘Sustainability’ can be interpreted in a number of ways (Pezzey, 198994). Fowke and Prasad (1996) 95 

have identified at least 80 different, often competing and sometimes contradictory, definitions while 

Parkin et al. (2003)96 report over 200 definitions reflecting the complexity and uncertainly over what 

is to be sustained, by whom, for whom, and what is the most desirable means of achieving it 

(Agremant and Evans, 200497). Keiner (2005) 98 identified over 300 definitions for sustainable 

development in the relevant literature. Among these models and concepts, there are some widely 

accepted and adapted by international communities. Table 1 gives an overview of them.  

 
UN-Habitat II PICABUE P-S-R Three Pillars Pentagon Model I IUCN (Egg) Model 

Institutional 
dimension 

Ecological integrity Pressures Economic growth Techware Human well-being 

Cultural dimension Equity: equal access 
to resources 

States Environmental 
protection 

Socioware Ecosystem well-
being 

Ethical dimension Participation: ability 
to influence 
decisions 

Responses Social progress Ecoware  

Environmental 
dimension 

Futurity: not 
cheating on our 
children 

  Financeware  

Economic 
dimension 

   Orgware  

 
Table 1 Conceptions of Sustainable Development  

 

For many, environment is the precondition for the development of human well-being. This view 

requires a model of sustainability, which puts the environment in the centre. In conceptual terms, 

the International Development Research Center (1997) proposes to replace the graphics of three 
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pillars or interlocking circles of society, economy, and the environment with the ‘Egg of 

Sustainability’, originally designed in 1994 by the International Union for the Conservation of Nature, 

IUCN99. The ‘Egg of Sustainability’ illustrates the relationship between people and ecosystem as one 

circle inside another. This implies that people are within the ecosystem, and that ultimately one is 

entirely dependent upon the other. A society is well and sustainable only if both people and the eco-

system are well. Social and economic development can only take place if the environment offers the 

necessary resources: raw materials, space for new production sites and jobs, and institutional 

qualities. Ecosystem is therefore to be regarded as a super-ordinate system to the other dimensions 

of the triangle or three-pillar models: social, economic and institutional.  

 
Although most of models are overly simple abstractions from reality and there remains much 

confusion and disagreement about the precise meaning of sustainable development, they are widely 

used in spatial planning to argue and to defend development options. There is a broad consensus 

that the concept draws together economic, environmental and social objectives with a commonly 

rehearsed definition stated by the Brundtland Report, which suggested that sustainable development 

means ‘development that meets the needs of the present generation without compromising the 

ability of the future generations to meet their own needs’ (WCED, 1987100). This suggests that 

sustainable development is a multidimensional concept with concerns in three broad but 

interconnected themes: environmental, social, and economic, which are often named the three 

pillars of sustainable development. The debate over the future of spatial development is dominated 

by the term ‘sustainability’, which is the starting point for concepts and strategies leading to 

guidelines for (sustainable) spatial development. 

 

2.2.2.2 Conceptions of sustainable urban development  

 

Recognizing the importance of urban sustainability to overall sustainable development, a broad 

range of authors have proposed various principles and strategies for achieving sustainable urban 

development (Perlman et al., 1998101; Haughton and Hunter, 1994102; Mitlin and Satterthwaite, 

1996103) which are based on the overall definition of sustainable development given by the 

Brundtland Commission Report. But similar to the problems of defining sustainable development, 

none of the models provide an adequate ‘picture’ of ‘sustainable urban development’ (Curwell et al., 

2005104).  

 

One effort was made by Sustainable City Conference in Rio de Janeiro (2000)105 to integrate the 

diverse dimensions of social, economic and cultural development within the urban perimeter. It 

stated that: ‘the concept of sustainability as applied to a city is the ability of the urban area and its 

region to continue to function at levels of quality of life desired by the community without restricting 
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the options available to the present and future generations, and causing adverse impacts inside and 

outside the urban boundary.’  

 

Capello and Nijkamp (2002) 106 defined sustainable cities as cities where socio-economic interests are 

brought together in harmony with environmental concerns in order to ensure continuity in change.  

 

Based on a broad analysis of current understanding and practice of sustainable development 

concepts, Curwell et al. (2005)108 concluded that a number of important common factors emerge, 

which represent the key principles of sustainable urban development:  

 

1. Sustainable urban development is a relative rather than an absolute concept. 

2. Sustainable urban development is a process not a product or fixed destination.  

3. Sustainable urban development relates considerations of ecological integrity, equity, 

participation and futurity of the urban development process.  

4. This in turn relates to the planning, property development, design, construction and 

operational sectors of the urban development process. 

5. Progress towards sustainable urban development must integrate Environmental, Economic 

and Social issues underlying the urban development process and sustainability of cities. 

6. Integration of the issues underlying the urban development process and sustainability of 

cities proceeds within a given institutional setting.  

7. The process evolves an interplay of endogenous and exogenous factors.   

8. The process is towards the resilience ability to support more sustainable patterns of living 

and working. 

 

They adapted to a fourfold definition of sustainable urban development: ecological integrity, equity, 

public participation and futurity, which also reflects the dimensions of the environmental, the 

economic, the social and the institutional.   

 

Dealing with the energy and material dimensions of sustainability, Rees (2003)109  contributed to 

what might be called the ‘urban sustainability multiplier’, which includes:  

 

1. high population densities, which reduce the per capita demand for occupied land,  

2.  lower costs per capita of providing piped treated water, sewer systems, waste collection, and 

most other forms of infrastructure and public amenities, 

3.  a high proportion of condominiums, apartment buildings, and other multiple-family dwelling 

units, which reduces per capita consumption of building materials and service infrastructure, 

4. increasing interest in eco-neighbourhoods and forms of cooperative housing, which reduces 

demand for appliances and personal automobiles, 

5. easy access to the necessities for life and to urban amenities by walking, cycling, and public 

transit. This further reduces the demand for private automobiles, thereby lowering fossil 

energy consumption and air pollution (some residents even adopt an auto-free lifestyle), 
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6. a high density and diversity of communication infrastructure, reducing the need for energy-

intensive travel to face-to-face meetings, 

7. greater possibilities and a greater range of options for material recycling, reuse, 

remanufacturing and a concentration of the specialized skills and enterprises needed to 

make these things happen, 

8. economies of scale and agglomeration economies that make electrical co-generation possible 

and facilitate the use of waste process-heat from industry or power plants for local 

(neighbourhood) water and space heating, thus reducing demand for energy; and  

9. the opportunity to implement the principles of low-throughput ‘industrial ecology’ (that is, 

the creation of closed-circuit industrial parks in which the waste energy or materials of some 

firms are the essential feed-stocks for others.) 

 

Newton (2007)110 argues that for 21st century cities to be sustainable they need to be able to 

appropriate from a pipeline of innovative technologies, products, designs and processes that can be 

substituted for those currently in operation that are beginning to show signs of failure. There are 

clear signals that: (1) key urban infrastructures are underperforming as a result of decades of under-

investment, (2) new models for financing and managing urban infrastructure need to be adopted and 

(3) a major rethink of metropolitan planning is required in order to accommodate mega metropolitan 

development that is ecologically and socially sustainable. 

 

Nathan et al. (2008) 111 developed the conceptual framework for development of sustainable 

development indicators based on the extended urban metabolism model and the sustainable 

development paradigm, which encompasses economy, society and ecology. They define that urban 

sustainability has three components, economic efficiency, social well-being and ecological 

acceptability. Accordingly, performance of the urban system would be gauged based on these three 

groups of indicators.  

 

These principles of urban sustainability mostly focus on quality of life, socio-economic, 

environmental-economic and institutional dimensions, which may be fundamental for defining 

sustainable urban transformation. This research will define urban sustainability as: the dynamic 

equilibrium of human well-being and environment (built environment and natural environment). This 

is the goal of each city to reach. Thus the sustainable urban transformation is a series of urban 

transformation processes during which the economic growth increases social welfare and reduces 

environmental degradation. Theoretically, urban sustainability can be achieved through urban 

transformation processes at different (development) stages.  
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2.2.3 Understanding of Urban Transformation Process 

 

In order to define the sustainable urban transformation concept, it is necessary to understand what 

urban transformation is and the state (type - defined by the specific issues) of the urban transforming 

process.  

2.2.3.1 Urban Transformation: a systemic and evolutionary process 

(1) Urban growth system 

According to some researchers, fast growing cities in rapid urbanization, the transition of city, is 

called ‘growth’ or ‘change’ rather than ‘transformation’. For instance, Cheng et al. (2003) 112 defined 

a conceptual model for the complex system of urban growth (Figure 14).  

 

Planned Urban 
System (t2)

Developed Urban 
System (t1)

Developable Non-
Urban System (t1)

Urban Growth 
(t1-t2)

 
 

Figure 14 Where is Urban Growth Occurring? (source: Cheng et al. 2003)  

 

They argue that urban growth creates a new dynamic system, which is supposed to occur in a specific 

period; the evolution of urban growth is closely related to three systems: Development Urban System 

(U) which is a highly complex social and economic system, as the concentration of considerable 

urban activities present at time t1 shows. It offers current activities rather than space for urban 

growth to come. Development Non-Urban System (N) is a typical physical and ecological system, 

including various ecological units (water body, forest, etc.) and agricultural land. It primarily provides 

possible opportunities and potential for urban growth in space instead of activities up until time t2. 

Planned Urban System (P) is an organised space and activities for urban growth in the future113. The 

new urban growth (G) is treated here as an independent system within the specific period under 

modelling. It can be defined as a system resulting from the complex dynamic interactions (only from 

t1 to t2) between the three systems (P, U and N), which is considered to be a key to understanding 

urban growth.  These interactions are open, non-linear, dynamic and emergent.  

 

Many other studies on urban growth only model the process of change without considering the goals 

of the system (i.e. sustainability) and thus are insufficient for identifying the sustainable urban 

transformation. Current knowledge of city dynamics, however, indicates that changes in the physical 
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and economic infrastructure strongly interfere with changing socio-cultural, ecological and 

institutionally dynamics (Miller and de Roo, 1999114; Camagni et al., 1998115). This underlines the 

urgent need for more integrated systems approaches, taking the whole palette of both physical and 

less tangible changes in city dynamics into account116. 

 

(2) System innovation  

Wiek et al. (2006)117 consider transitions to be structured developments from one relatively stable 

state to another. A transition in this context is conceived of as the large-scale, long-term 

development of a system in which some of its elements significantly change (Figure 15). In addition, 

transitions are characterized by phases, milestones and system states. They postulate that during a 

transition, the organizational or societal system (or at least part of it) passes through different phases, 

evolving from an initial state through various intermediate states to a terminal state. As such, the 

transition curve can vary from discontinuous to continuous. They simplify the transition concept by 

focusing on the ideal type of transition curve; namely, continuous.  

 

TIME

Socio-technical
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Technological 
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Multiple-
dimensional 
developments

 
 

Figure 15 A dynamic multi-level perspective on system innovations (source: Geels, 2002118) 

 

They further identify that transitions of organizational and societal systems are composed of a 

variety of self-reinforcing processes involving a large number of agents. A system does not evolve ‘by 

itself’ but through a process of mutual adjustment between human and environmental spheres. 

Intentions and (re-)actions of agents drive and shape a transition in a co-evolutionary process with 

the interacting environment (Wiek et al. 2006).  
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The transition process concerned is ubiquitous in the city, but it is unique depending on its 

variegated content and context. Two types of transitions were distinguished by Kemp and Rotmans 

(2004)119: evolutionary transitions, in which the outcome is not planned in a significant way; and 

goal-oriented (teleological) transitions, in which (diffuse) goals or visions of the end state are guiding 

public actors and orienting the strategic decisions of private actors. In reality, these two kinds of 

transitions are usually intertwined. Being planned or unplanned, the outcome of these processes is 

yet uncertain.  
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2.2.3.2 Urban Transformation Process 

 

Among the literature reviewed, none could provide a holistic method to define types of sustainable 

urban transformation (process), while some of the theories are found to be relevant in defining the 

stages of urban transformation process. Their approach is primarily from the economic dimension, 

population dimension and environmental dimension.  

(1) Modernization Stage Theory  

Cities have been transforming. From a certain aspect, this can be seen as a process of modernization. 

Rostow (1960)120 puts forward a five-stage-of-growth model (also called ‘Rostow's Stages of Growth’, 

Figure 16) to identify all societies, in their economic dimensions, as lying within one of five categories 

of varying length: the traditional society, the preconditions for take-off, the take-off, the drive to 

maturity, and the age of high mass consumption. Each stage is characterized by its economic 

interests and social consequences.  

 

Phases of Economic Growth

Pre Industrial Take-off Mass Consumption
0%

100% Urban Population

Traditional Society Precondition for Take-off Early Industrial Mature Industrial Post Industrial

 
 

Figure 16 Rostow’s economic stages in relation to levels of urbanization (source: Rostow, 1960) 

 

For instance, the take-off stage occurs when sector led growth becomes common and society is 

driven more by economic processes than traditions. At this point, the norms of economic growth are 

well-established. In discussing the take-off, Rostow is a noted early adopter of the term ‘transition’, 

which is to describe the passage of a traditional economy to a modern economy. After take-off, a 

country will take as long as fifty to one hundred years to reach maturity.  

 

The drive to maturity refers to the need for the economy itself to diversify. The sectors of the 

economy that were initially leading begin to level off, while other sectors begin to take off. This 

diversity leads to greatly reduced rates of poverty and rising standards of living, as the society no 

longer needs to sacrifice its comfort in order to strengthen certain sectors.  
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The age of high mass consumption refers to the period of contemporary comfort afforded to many 

western nations, wherein consumers concentrate on durable goods, and hardly remember the 

subsistence concerns of previous stages. In the age of high mass consumption, a society is able to 

choose between concentrating on military and security issues, on equality and welfare issues, or on 

developing great luxuries for its upper class. Each country in this position chooses its own balance. 

 

Adherents of the modernization theory contend that development is ‘unidirectional, progressive, and 

gradual, irreversibly moving societies from a primitive stage to an advanced stage, and making 

societies more like one another as they proceed along the path of evolution’ 121. Less developed 

countries (LDCs)122 are at the ‘traditional’ stage of development, which is characterized by an 

agrarian-based, subsistence economy, poor living standards, and traditionalism in all its cultural and 

institutional forms. These countries will eventually reach the ‘modern’ stage by industrializing, while 

it is the ‘backwardness’ of the traditional culture and institutions that block them from fully 

industrializing. This ‘backwardness’ will be overcome eventually through the diffusion of Western 

technology and values123.  

 

They also believe that industrialization is the major driving force of human well-being 124 . 

Industrialization fosters the development of a modern urban-based economy and increases 

economic development, creating employment opportunities. As industrialization stimulates 

economic growth of a country, there is an increased capacity to meet basic human needs. It creates 

new social affluence and prosperity, which provide the basis for the development and improvement 

of housing, nutrition, health care, social security, education, and other public and community 

services125. In effect, industrialization fosters human well-being by increasing material opportunities. 

Results of existing cross-national research for various samples of countries at different points of time 

suggest a strong positive relationship between various forms of industrial and economic 

development and human well-being126.  
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(2) Urbanization Stage Theory 

Together with industrialization, urbanization is seen as the major power for modernization. Based on 

the statistical analysis of American cities, Northam (1979) 127 proposed an ‘S-shaped’ urbanization 

curve to describe the development of urbanization (Figure 17). Different countries reach different 

points on the curve at different times. At the national level, the urbanization process may be divided 

into three stages128. 

 

 
 

Figure 17 Urbanization Curve (adapt to Northam, 1979) 

 

In the initial stage of the urbanization process, the population lives mainly in rural areas and is 

engaged in primary-sector occupations. This stage is characterized by a ‘traditional’ economic 

structure (Rostow, 1960). In this early stage of urbanization, urban population growth slows down. 

When the level of urbanization is more than 10%, the urbanization process accelerates gradually.  

 

When the level of urbanization is over 30%129, the urbanization process has reached the second stage, 

with an accompanying acceleration in trends, which is led by the growth of industries and mass rural-

to-urban migration, resulting in a period of accelerating urban growth. During the acceleration stage 

there is a pronounced redistribution of the population, such that from less than 30% the urban 

component rises to around 70% of the total. This is a phase of concentration of people and economic 

activity, during which the secondary and tertiary sectors of the economy assume increased 

importance. Eventually, the rate of urban increase begins to decline, as indicated toward the upper 

end of the curve. 

 

In the third, or terminal stage, when the level of urbanization is over 70%, urban growth stabilizes, 

although individual urban areas may be growing or declining. Growth during the third stage is 

minimal, with competition among cities in a national urban system intensifying one city’s gain at 

another city’s loss.  
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However, Northam does not clarify the function of this curve. Many academics have tried to apply 

logistic models to identify the phases of the process and the occurrence of turning points. But so far, 

there has been no common rule to this definition (Wang and Wu, 2009130).  

 

(3) Stage Model of Urban Environmental Evolution 

The stage model of urban environmental evolution was developed through empirical studies in East 

Asia by Bai et al. (1999), which presents a stage model representing current urban environmental 

evolutionary paths in East Asia. It is based on the assumption that major environmental problems 

confronting cities are different at different stages of urban development, but there exists some 

common features in the evolutionary pattern of these changes in East Asian cities. 

 

Adapted to the World Bank’s study on the behaviour of each type of urban environmental issue in 

relation with economic growth131, urban environmental issues are divided into three groups by taking 

into consideration the driving forces behind the problems, major impacts and the spatial scale of the 

impacts: (1) poverty-related issues (population lacking safe water and adequate sanitation), (2) 

industrial pollution-related issues (urban concentration of particulate matter, sulphur dioxide or 

both), and (3) consumption-related issues (municipal wastes and carbon dioxide emissions per 

capita). 

 

Each of the groups presents different behaviours of urban environmental issues in the course of 

economic development. Given a particular city and a particular time period, one of these three types 

of issues usually becomes the dominant problem, and shifts in order of prominence sequentially over 

time. These three types of urban environmental issues occur at different stages of urban 

development, often but not necessarily, in sequence. Different types may occur simultaneously, for 

example stage I and stage II; stage II and stage III; or even stage I, stage II and stage III. Many cities 

experienced the evolution of urban environmental issues sequentially from poverty-associated issues 

to production-associated issues, and then to consumption-related issues. From the viewpoint of 

environmental impacts and sustainability, the final and ideal stage of a city is one that has neither 

poverty-related environmental problems nor production-related problems, and with minimal 

external environmental impacts caused by consumption. Therefore the model proposes four stages 

that can be defined in urban environmental evolution: (1) poverty stage, (2) industrial pollution stage, 

(3) consumption stage and (4) sustainable eco-city stage. 

 

Figure 18 shows a typical stage model in relation to major urban environmental problems. This 

model conceptualizes the evolutionary process experienced by cities in developed countries such as 

Japan. As indicated in the figure, parts of stage III and stage IV are only predicted trends and assume 

that as eco-efficiency improves, citizens will change their lifestyles and develop greater 

environmental consciousness, and that currently growing environmental impacts of consumption-

related issues will not surpass the limitations of the earth’s natural ecosystem. 
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Figure 18 A Typical Evolutionary Trajectory of Environmental Problems in Relation to Economic 

Development (source: Bai and Imura, 2000132) 
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2.2.3.3 Sustainable Urban Transformation Stages  

 

In this research, a holistic approach will be applied to define the urban transformation process by 

taking into consideration economic, social and environmental dimensions. Three dominant threat 

groups (or barriers) facing the urban sustainability of transforming cities with middle to high income 

are thus defined as follows (Table 2): 

 

I. Social dominated threats,  

II.  Environmental dominated threats and 

III.  Consumption dominated threats. 

 

Type Economic Social Environmental 

    

I. Social dominated threats middle-income, 

medium-rapid growth 

poverty, social-conflicts, 

safety, equality, low growth 

in social well-being and life 

quality 

Poverty-related pollution, 

growing production-

related and consumption-

related pollution 

II. Environmental dominated 

threats 

middle-income, 

medium-rapid growth 

Rapid growth in social well-

being and life quality     

Production-related 

pollution, growing 

consumption-related 

pollution 

III. Consumption dominated 

threats 

high-income, low-

middle growth 

High life quality Consumption related 

pollution 

 

Table 2 Dominant Barriers (threats) regarding Sustainability in Transforming Cities (with middle-

high income)  

 

Type I includes social dominated threats such as poverty and social conflicts. Deficiency in housing 

and infrastructure and rapid migration of the rural population into cities may result in city slums, 

where people live in small houses without proper access to water supplies and sanitation. These 

people are the most vulnerable to health risks caused by poor environmental conditions and 

inefficient health service. These types of risks are often associated with low literacy, low skill and 

education quality, crime, inequality, etc. Planning and governmental capacities are limited, such as 

insufficient and unbalanced investment in basic urban infrastructure, rural-to-urban migrations 

which overwhelm the ability of cities to provide basic services and income disparities among 

residents in the city. 

 

Type II includes environmental dominated risks such as air pollution by NOx and particulates, and 

water and energy consumption by mass production. Rapid urbanization and industrialization, 

motorization, outmoded technology, inadequate treatment of emissions, a lack of strict regulations 

and effective management on land use (i.e. transport) and environmental quality are the major 

barriers to sustainability. Governments usually focus on the economic growth and social 

development, but often lack a long-term perspective on environmental quality. Consequently, social 

well-being and life quality, as demonstrated by public health, education quality, and housing, are 

largely improved, while the environmental quality degrades.  
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Type III includes consumption dominated risks such as overuse of automobiles, overconsumption of 

resources, loss of biodiversity, increased amounts and treatment of municipal waste, and increased 

CO2 emissions. This third type of barriers is often invisible to local residents, and thus in many cases is 

not recognized as a problem, or even argued as meeting human needs or increasing social welfare. 

Especially in wealthy cities, the first two types of risks are not significant any longer, but the third 

type of problem is much more significant in cities in developed countries than in developing 

countries. Their high-consumption lifestyles are characterized by mass consumption and mass 

disposal which is of course based on mass production, which increases the amount of both inputs 

and outputs, usually far exceeding the environmental capacity of the city. Due to its costly results or 

potential reduction of life quality, either governments or individuals have low local incentives for 

improvement. 

 

Different types may occur and co-exist at the same time in one city, for instance Type I and Type III, 

Type II and Type III, etc. The occurrence of different types of threats at different stages of urban 

transformation will be discussed in the case study conclusions. These three types of risks to urban 

sustainability represent different behaviour in the course of economic growth. They occur at 

different stages of the urban transformation process, often sequentially (according to modernization 

theory), but not necessarily so. From the viewpoint of urban sustainability, the ideal stage or type of 

a city is one that has neither social risks nor environmental risks, and with minimized environmental 

impacts caused by consumption, this being referred to as a sustainable city. Hence, four phases can 

be defined in the sustainable urban transformation process (Figure 19):   

 

 
 

Figure 19  Types/Stages of Sustainable Urban Transformation 

 

A. Social dominated stage 

B. Environmental dominated stage  

C. Consumption dominated stage 

D. Sustainable City 
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Figure 19 demonstrates the stages of urban transformation in relation to risks to urban sustainability. 

It conceptualizes the major risks in transforming cities towards sustainable urban development.   

 

2.2.3.4 Sustainable Urban Transformation Paths 

 

Based on the previous discussion, assuming that the underlying goal of each type is achieving urban 

sustainability, or sustainable city type (D), potential paths of sustainable urban transformation can be 

illustrated as follows (Figure 20): 

 

 
 

Figure 20 Paths (Scenarios) of Sustainable Urban Transformation (SUT) 

 

SUT 1: A  B  C  D 

SUT 2: A  B  D 

SUT 3: A  C  D 

SUT 4: A  D 

SUT 5: B  C  D 

SUT 6: B  D 

SUT 7: C  D 

 

These seven scenarios are the potential path models of sustainable urban transformation. They will 

be discussed in the last chapter. 
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2.3 Approaches to Sustainable Urban Transformation 

2.3.1 Classifications of Current Studies 

 

The literature review on sustainable urban transformation covers a broad and overlapping range of 

topics, including theories, models and practices of ‘sustainability transition’, ‘sustainable urban 

development’ and ‘urban growth’. These studies can be classified into three overlapping and 

discursive groups.  

 

2.3.1.1 Where are we now? 

 

This group can be found in a large number of studies on urban growth and sustainability. These 

studies tend to figure out the pattern and determinants (driving forces) of urban growth and land 

expansion in cities. The authors in this group illustrate specific problems and sustainability 

performance of the urban transformation process (i.e. urban growth), such as land use change, 

transport and energy consumption issues. The narrative and analytic tools such as social analysis and 

GIS (Geographic Information System) based analysis are often used in identifying the urban changes. 

Such analytical results can provide basic information for appropriate decision making.   

 

For instance, Deng et al. (2009) 133 explored the spatiotemporal dynamics and evolution of land use 

change and landscape pattern in response to the rapid urbanization process of the booming 

development of a city (i.e. Hangzhou) in China from 1996 to 2006. By integrating historical high 

spatial-resolution SPOT images and spatial metrics, the change detection method proposed in this 

study extracted accurate and consistent land use change information at first. The changes of 

landscape pattern were then analysed using a series of spatial metrics, which were derived from 

FRAGSTATS software. The results indicated that the rapid urbanization process of the city has 

brought about enormous land use changes and urban growth at an unprecedented scale and rate, 

which has consequently given rise to substantial impacts on the landscape pattern. These findings of 

spatiotemporal characteristics of land use change served as essential knowledge for understanding 

and assessing the ecological consequence of urbanization.  

 

Ooi (2005) 134 analysed the urban progress of Singapore towards sustainability based on narratives 

and policy analysis. Three phases were identified in the process through which the state sector has 

managed the environmental impact of economic development and urbanization. The first stage 

included the period before the establishment of the Ministry of the Environment, which would be 

from the beginning of the colonial period until 1972. The second stage in the development of an 

environmental management programme began after the establishment of the Ministry of the 

Environment in 1972 when the Rio Summit was convened, which placed sustainable development on 

the agenda. Finally, the third phase spanning 1992 until now has been more concerned about green 

planning and some effort at wider participation in the process. The latest green planning effort has 

little to offer in terms of a coordinated framework for incorporating sustainability into future 

development plans and activities. Both institutional processes and the strategies that are being 
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implemented for development do not necessarily consider sustainability as a major goal in long-term 

planning and urban growth.    

 

However, as some argue, there is still not enough knowledge of what the underlying mechanisms of 

these transformations are and where exactly these transformations are leading us. Yet it is important 

to better understand how far away we are from the planned vision, and the capabilities of the 

mechanisms that can drive urban trajectories. 

 

2.3.1.2 How to get there?  

 

The purpose of this group is to identify the ‘pathways to sustainability’, which often involves scenario 

analysis. Authors have proposed different pathways of transformation processes. Usually, these 

studies are based on longitudinal case studies, which depict the challenges and opportunities. By 

developing scenarios for future development, they tend to emphasize the change of 

growth/development paradigms to achieve sustainability.  

 

Raskin et al. (1998)135 proposed three scenarios of possible futures, which are not specifically on the 

urban scale — Conventional Worlds, Barbarization, and Great Transitions. (1) The Conventional 

Worlds scenario assumes that current trends play out without major discontinuity and surprise in the 

evolution of institutions, environmental systems and human values. (2) In the Barbarization scenario, 

fundamental social change occurs, but is unwelcome, bringing great human misery and collapse of 

civilized norms. The last scenario (3) Great Transitions also represents fundamental social 

transformation, but a new and arguably higher stage of human civilization is posited. The focus of 

their study was the Conventional Worlds-Policy Reform scenario. The Policy Reform scenario is 

distinguished from the business-as-usual Reference scenario by the assumption that comprehensive 

and coordinated government action is taken for sustainability. This scenario is used to explore the 

requirements for achieving sustainability and the challenges for policy within a Conventional Worlds 

framework. The emergence of the necessary political will certainly impose sustainability constraints 

on a growth-driven global economy and consumerist culture. However, policy reforms are the point 

of departure for a sustainability transition, though one must ultimately imagine more basic changes 

in human institutions and values. Based on these scenarios, the authors further defined types of 

strategies that could bend the curve of future development towards meeting social (i.e. global and 

national equity), economic (i.e. world economy) and environmental (i.e. climate, energy, food and 

land, fresh water) goals of sustainability. 

 

As most of these scenarios are on a global, national or regional level, which are not relevant on the 

urban scale, a great need to gain more practical insights in terms of urban sustainability becomes 

apparent.  

 

2.3.1.3 How to manage it? 

 

This group is focused on ‘how to manage the sustainable urban transformation’. Early studies on 

sustainable cities focused on different sectoral programmes that contributed to the achievement of 
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sustainable development goals in cities. For instance, Campbell (1996)136 used a simple triangular 

model to understand the divergent priorities of planning that put the sustainable development at its 

centre. It was argued that planners had to redefine sustainability, since its current formulation 

romanticized the sustainable past and was too vaguely holistic. They would benefit both from 

integrating social theory with environmental thinking and from combining their substantive skills 

with techniques for community conflict resolution, in order to confront economic and environmental 

injustice. Planners have substantive knowledge of how cities, economies and ecologies interact, and 

they should put forth specific, visionary designs that promote the sustainable city. The traditional 

planning tools of land-use design and control arguably remains the most powerful tool available to 

planners. Both the ecological and economic systems require the interconnectivity of a critical mass of 

land to be sustainable.  

 

With the growing recognition of the holistic, unavoidably interrelated nature of contemporary 

environmental problems, and of the need for fresh approaches and forms of governance capable of 

engaging with complex challenges of this kind, the majority of recent research on managing 

sustainable urban transformation has turned to focus on the topic of transition management. Here 

the ‘transitions’ are defined as structural changes of societal systems. They are transformation 

processes in which existing structures, institutions, culture and practices are broken down, and new 

ones are established137.  

 

Theories and models of transition management, derived from a blend of concepts in innovation, 

history, technology and management, appear to meet the demand for sustainable development, 

especially for the policy domains in the appeal of approaches characterised by an alluring 

combination of agency (various institutions, stakeholders, etc.), complexity, uncertainty, and 

optimism (Shove and Walker, 2007138). Based on the systems theory (i.e. system dynamics and 

system innovation), these studies develop different conceptual frameworks of management for the 

urban transformation/transition process. For instance, Loorbach (2007)139 proposes a transition 

management concept based on the multi-level model, which aimed to offer the perspective on a 

form of governance and policy-making fit for a complex network-society that aspired to achieve a 

sustainable future through far-reaching innovation. The author argued that it was precisely the 

process of learning-by-doing and doing-by-learning that is at the heart of transition management.  
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2.3.2 Approaches of Managing Sustainable Urban Transformation 

 

In order to lay the theoretical foundation for the mechanism of the sustainable urban transformation 

process, a literature review on approaches of managing sustainable urban transformation is carried 

out. Several alternative explanations of approaching sustainability can be identified from the current 

literature. These include modernization theory, state theory, new human ecology theory and system 

innovation theory. Each of these theories will be considered in terms of generating a hypothesis and 

analysing key driving forces behind sustainable urban transformation. In particular, human ecology 

theory will be taken into account as an explanation of the sustainable urban transformation process. 

These perspectives reflect different sets of values and judgments about sustainable urban 

transformation though they frequently result in similar policies.  

 

2.3.2.1 Economic approach 

 

In the transformation of cities, much attention is given to economic forces. This approach is firmly 

embedded in the modernization theory, which contends that development is unidirectional, 

progressive, and gradual, irreversibly moving societies from a primitive stage to an advanced stage, 

and making societies more like one another as they proceed along the path of evolution140. Those 

countries at the ‘traditional’ stage of development characterized by an agrarian-based subsistence 

economy, poor living standards, and traditionalism in all its cultural and institutional forms, will 

eventually reach the ‘modern’ stage by industrializing. Their ‘backwardness’ will eventually be 

overcome through the diffusion of Western technology and values 141 . It is believed that 

industrialization is the major driving force of human well-being142, which fosters the development of 

a modern urban-based economy and increases economic development, creating employment 

opportunities143. As industrialization stimulates the economic growth of a country, there is an 

increased capacity to meet basic human needs such as education, housing, health care, etc. These 

create social affluence and prosperity hence providing the basis for the development and 

improvement of housing, health care, social security, education, and other public or community 

services. A great deal of evidence, based on the results of existing cross-national research for various 

samples of countries at different points of time, suggests a strong positive relationship between 

various forms of industrial and economic development and human well-being144. Industrialization 

fosters human well-being by increasing material opportunities.  

 

As a result, the prevailing economic rationality relies heavily on the assumed simple mechanics of 

free and open markets (i.e. neoclassic economics rationales) to ensure sustainability 145 . The 

adherents of neoclassic economics believe that humankind has achieved mastery over relevant parts 

of the natural world and through technology will be able to compensate for the depletion of any 
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important natural resources. Technological expansionism therefore occupies centre-stage in the eyes 

of most contemporary governments and official development organizations.  

 

Rees (1995)146 argued that sustainability sometimes seems a simple business from the expansionist 

perspective. If markets are being freed up, resources are being privatized and barriers to trade are 

being eliminated continuously, which leads to a new round of growth in both rich and poor countries, 

providing the wealth needed to both redress poverty and inequity and to generate the economic 

surpluses needed, especially in the developing world, to better husband the natural environment. In 

short, he quoted from Beckerman (1992)147, stating that ‘…the surest way to improve your 

environment is to become rich’.  

 

Kuznets (1955, 1963) stated that economic inequality increases over time while a country is 

developing, then after a certain average income is attained, inequality begins to decrease. This is the 

so-called Kuznets ‘inverted-U’ curve. Since the early 1990s, Environmental Kuznets Curves (EKC) have 

become a standard feature in the technical literature of environmental policy. Many environmental 

health indicators, such as water and air pollution (sulphur dioxide, nitrogen oxide, sewage, etc.), have 

shown the inverted-U curve. It is widely perceived that in a developing industrial economy, little 

weight is given to environmental concerns, raising environmental pollution by-products. After 

attaining a certain standard of living from the industrial production system and when environmental 

pollution is at its greatest, the focus changes from self-interest to social interest. The interests give 

greater weight to a clean environment by reducing and reversing the environmental pollution trend 

from industrialization. Many studies on the correlations between economic growth and 

environmental quality and social progress have echoed these assumptions (Lee and Oh, 2006148; 

Stern et al., 1996149; Song et al. 2008150). These results lead to a perception, especially in developing 

cities, that once the economic growth reaches a certain level, the environmental problems are 

getting solved, as named ‘polluting first, cleaning later’.  

 

However, under the market-driven paradigm (Raskin et al., 1998), which is considered as the tacit 

assumption of ‘business-as-usual’ scenarios, the use of energy, water and other natural resources 

grows far less rapidly than GDP. This ‘dematerialization’ is due both to structural shifts in the 

economy, from industry to the less resource-intensive service sector, and to market-induced 

technological change. But despite such reductions, the pressures on resources and the environment 

increase as the growth in human activity overwhelms the improved efficiency per unit of activity. The 

‘growth effect’ outpaces the ‘efficiency effect’. 

 

Some other theories arose from an economic view debating the reason for life quality – such as 

followers of dependency theory believe that human well-being is retarded by the dependent 

relations between and within countries for several interrelated reasons. And proponents of the 

convergence theory suggest that the existing difference among countries in per capita income is due 

to initial difference in the output. The bulk of theoretical literature on growth has focused on models 
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that generate divergence across economies with very different initial conditions, while some argue 

that economies with low initial incomes tend to grow faster than economies with high initial incomes, 

after controlling for rates of savings and population growth151. Some others argue that cross-country 

growth is inconsistent with convergence and thus is consistent with a variety of endogenous 

mechanisms152. 

 

2.3.2.2 Technology approach 

 

The past three decades witnessed a heightened concern over environmental degradation. Among the 

various options open to society to reduce the environmental burden, technology is widely considered 

as the most attractive option. Whether technology alone will be sufficient to achieve an 

environmental sustainability is unclear. This will depend on public and private support for 

environmentally beneficial technologies and the extent to which further growth in world population 

and economic output will compromise per capita emissions reductions and a more efficient use of 

natural resources153. 

 

Many studies examine the technology dimension in achieving a sustainable economy and analyse the 

possibilities of inducing large-scale technological transitions, which is a change in the basic 

technologies of production, transport and consumption rather than modifications of existing 

products and processes, or the adoption of end-of-pipe technologies. On the other side, the 

installation of pollution control devices and re-use systems, the introduction of environmental care 

systems, and the modification of existing technologies are necessary to achieve a sustainable 

economy. 

 

Many believe the concept of technological regimes is highly relevant to the problem of achieving 

sustainable development. For its operation, in particular, the economic system depends on an energy 

system that is almost totally based on fossil fuels (i.e. coal, oil and natural gas), which altogether 

supply about 90 percent of worldwide energy that is being purchased and put into use in the 

economic system. The energy sources and technologies even extend well beyond industry: into 

consumption patterns and people's ways of life. Although alternative energy supply technologies are 

available, the move towards an energy system based on renewable energy and other non-

hydrocarbon energy technologies is hindered by their small-scale production, and the fact that so far 

they have benefitted insufficiently from dynamic learning effects which are so important for energy 

technologies. Additionally, the capital-intensive petro-chemical firms vested in the fossil fuels-based 

energy system have no interest in developing non-hydrocarbon energy technologies and will only 

move into the business of alternative energy technologies when fossil fuels are depleted or when the 

costs of extracting fossil-fuels become too high. 

 

However, it is argued that such changes (transition to a sustainable economy) alone will be largely 

insufficient for achieving the ultimate goal of sustainable development. To achieve that, more 
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fundamental changes in technology are needed such as a switch away from hydrocarbon-based 

energy supply, conversion and end-use technologies (towards the use of renewable energy or 

electric vehicles powered by batteries or fuel cells) or the replacement of car commuter traffic by 

interactive telecommunication systems allowing for activities like telework and teleshopping (Kemp, 

1994154). 

 

The problem of inducing such shifts in complex technological systems poses a formidable task for 

policy makers, as it involves not only a change in technology, but also quite fundamental changes in 

production, organization and the way in which people live their lives.  

 

2.3.2.3 Governance and policy approach 

 

Another point of departure concerns existing social institutions, which is close to planning tools as 

conventionally understood. The concept of sustainability can be integrated into existing research and 

policy agendas that seek to achieve more sustainable economic performance within competitive 

markets and regulatory frameworks, due to interest in ‘sustainability’, which has grown partly 

because of the actions of a state committed to economic development. But it is also the state 

governments that are often oblivious to environmental objectives. This means charting a different 

role for governments, which are both the agents to carry out the desired changes and the means of 

providing the mechanisms through which sustainability planning would be introduced. 

 

In the framework of the EU, this could mean developing planning interventions which address the 

two principal ways of internalising environmental costs: through technological changes (innovation in 

technology and its management), and the management of consumer demand and preferences from 

within a sustainability perspective. In most developing countries, it could mean developing and 

implementing planning interventions that reduce the environmental impact of rapid industrialization 

and urbanization with economic development.  

 

On this point, governments require the examination of behavioural aspects of environmental change, 

and how best to introduce policies that deliver short-term benefits, as well as longer-term 

transformations in society and culture. In practical terms, they also need to specify the political 

feasibility of environmental goals within given time frames: in other words, the specific pathways to 

sustainability.  

 

Developmental state theorists, such as Evans and Skocpol155 contend that modern states play 

important roles in the operation of national economies. Several researchers believe that state 

intervention in the economy influences quality of life156. They argue that states operate in ways that 

may increase human well-being. Because states may reduce inequality in the economy by 

redistributing income and reducing poverty, and redistribution may take place through taxation and 

expenditures or even more directly through the provision of collective goods and services, such as 
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health care, educational facilities and investments in infrastructure, where expenditure and 

investment are important determinants of human well-being. However, there are differences of 

opinion regarding the relation between the existence of a strong state and the promotion of human 

well-being through the redistribution mechanism to reduce poverty, inequality or improve the 

standard of living of the common people. The existence of a strong state does not always guarantee 

state redistributive efforts that enhance human well-being actually. It can be expected that a strong 

state with a democratic set up or socialist orientation is more likely to pursue redistributive policies 

promoting human well-being157. 

 

Although the theorists differ regarding the mechanisms linking state intervention and human well-

being, there is a general consensus that redistributive state intervention has positive impacts on 

human well-being. A positive link between state involvement in the economy and human well-being 

is indicated by several cross-national studies158. Several studies also indicate that socialist countries 

have been more successful in promoting basic human needs than their capitalist counterparts159. 

Considerable research has been done demonstrating that countries spending more for redistributive 

social services such as public health, social security, educational facilities have achieved higher levels 

of human well-being than those countries spending less for such services160. 

 

2.3.2.4 Human approach 

 

This approach is mainly based on human ecology theory. The most fundamental concept of human 

ecology is interaction, an assumption that everything interacts with other things and the basis for all 

further analysis. Human ecology expands functionalism from ecology to the human mind. People's 

perception of a complex world is a function of their ability to be able to comprehend beyond the 

immediate, both in time and in space. This concept is manifested in the popular slogan promoting 

sustainability: ‘think global, act local.’ Moreover, people's conception of community stems from not 

only their physical location but their mental and emotional connections, and varies from ‘community 

as place, community as way of life, or community of collective action.’ 

 

An integrated perspective or holistic viewpoint is important to human ecology because it recognizes 

that we can gain understanding of a system by looking at it as a whole. Spatial analysis is essential to 

human ecology because many of the problems of relations between humans and their environments 

are physical. In the late 1960s, ecological concepts started to become integrated into the applied 

fields, namely architecture, landscape architecture, and planning. Ian McHarg161 called for a future 

when all planning would be ‘human ecological planning’ by default, always bound up in humans’ 

                                                
157

 Mazumda K. 2005. Socio-economic factors determining adult literacy in developing countries. International Journal of 
Social Economics. Vol.32, No.1/2, 2005.pp.98-120.  

158
 London B. and Williams B.A. 1990. National politics, international dependency and basic needs provision in non-core 
nations: a cross-national analysis. Social Forces, Vol. 69 No. 2, pp. 565-584.  

 Moon B.E. 1991. The Political Economy of Basic Human Needs, Cornell University Press, Ithaca, NY.  
159

 Cereseto S. and Waitzkin H. 1986. Economic development, political economic system and the physical quality of life, 
American Journal of Public Health, Vol. 76 No. 6, pp. 661-666. 

 Mandle J.R. 1980. Basic needs and economic systems. Review of Social Economy, Vol. 38 No. 2, pp. 179-189. 
160

 Anand S. and Ravallion M. 1993. Human development in poor countries: on the role of private incomes and public 
services. Journal of Economic Perspectives, Vol. 7 No. 1, pp. 130-150. 

 Frey R. S. 1994. Economic development, social security spending, and the physical quality of life: a cross-national study. 
paper presented at the 1994 International Conference on the Establishment and Improvement of the Guangzhou Social 
Security System, Guangzhou, July. 

 Sen A.K. 1981. Poverty and Famines, Oxford University Press, Oxford. 
161

 McHarg I. 1981. Ecological Planning at Pennsylvania.  Landscape Planning 8(2). pp.109-120. 



 59 

relationships with their environments. He emphasized local, place-based planning that takes into 

consideration all the ‘layers’ of information from geology to botany to zoology to cultural history. 

 

The new human ecology perspective162 challenges the modernization and state theory narratives. 

Adherents of the modernization and state theories based their theories on the assumption that 

societal development is unlimited. However, the new human ecology theory is based on the idea that 

there are social and ecological limits to societal development. This perspective introduces the notion 

of ecological scarcity: the idea that there are limits to the rates at which resources can be used and 

pollutants can be emitted without threatening plant and animal species, natural ecosystems, and the 

larger biosphere, as well as the health and well-being of humans. Hence, in order to achieve 

sustainable urban transformation, not only does environmental development need thresholds, but 

also human well-being must have thresholds, which might reduce living standards in certain aspects.  

 

2.3.2.5 Systems approach  

 

This approach starts from a systemic view of the urban transformation process, which may provide 

an integrated and holistic view on achieving sustainable urban transformation.  

(1) Systems thinking   

Achieving sustainability in the broad sense requires a dazzling multitude of changes. One of the 

approaches suggests that an encompassing set of transformations will be needed, which have been 

referred to by authors from different disciplinary backgrounds using a variety of concepts in terms of 

systems theory. Some of the best known include ‘system innovation’, ‘regime transformation’, 

‘industrial transformation’, ‘technological transition’, ‘socio-economic paradigm shift’.  

(2) Transition to sustainability   

The notion of ‘transformation’ has been firmly rooted in traditions of system thinking, which rose to 

seek to understand and analyse emergence and transformation (Shove and Walker, 2007163). This 

literature has focused on the analyses of systems in transformation or transition, and sought to 

conceptualise system dynamics, often through retrospective analyses of the rise and fall of selected 

socio-technical systems and regimes, making use of a ‘multilevel’ model (Figure 21) of system 

innovation (Rip and Kemp, 1998164) that distinguishes three major levels between the ‘macro level’ 

(socio-technical system), the ‘meso level’ (regime), and the ‘micro level’ (niche). 

 

For instance, Parris and Kates (2003)165 tried to characterize a sustainability transition by drawing on 

the consensus embodied in internationally negotiated agreements and plans of action within which 

they identify a small set of goals, quantitative targets, and associated indicators. They further 

examined studies on the processes that influence the attainment of four goals (reducing hunger, 

promoting literacy, stabilizing greenhouse-gas concentrations, and maintaining fresh-water 
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availability), in order to illustrate opportunities for accelerating progress. We find that such analysis 

can often reveal the mechanism of urban transformation, forces that both control the speed of 

positive change and are subject to policy intervention. 

 

Macro level (social-technical system)

Meso level (regimes)

Micro level (niche)

 
 

Figure 21 Multi-level Model (adapt to Rip and Kemp, 1998) 

 

The promise of transitions to sustainability via system innovations is elaborated on by many 

institutions and authors (the American National Research Council, Stockholm Environment Institute, 

the Dutch Research Council, the International Human Dimensions Programme on Global 

Environmental Change). Such system innovations are considered to not only involve new 

technological artefacts, but also new markets, user practices, regulations, infrastructures and cultural 

meanings. 

 

There has been a widening of the analytical focus in recent years, from clean products to sustainable 

systems (Unruh, 2000166; Jacobsson and Johnson, 2000167; Berkhout, 2002168). For instance, in 

transport, energy and other systems there are promising new technologies with better 

environmental performance. But many of these new technologies are not (yet) taken up. This is 

partly for economic reasons, but there are also social, cultural, infrastructural and regulatory reasons. 

Existing systems seem to be ‘locked in’ on many dimensions. Implementation of promising new 

environmental technologies may require other changes in user practices, regulation or infrastructure. 

Although the importance of system innovations is increasingly emphasized in sustainability debates, 

there is not yet much known about how system innovations in the society occur and how policy 

makers may influence them (Geels et al., 2004169).  

 

Since  ‘transformations’ and ‘transitions’ are considered as pathway to achieve sustainability, a 

number of scholars tackle this issue from the point of ‘sustainability transition’. In general, 

‘sustainability transitions’ are not necessarily focused on urban issues but rather on a general scale, 

either on the global and societal levels, or on the specific technical or management scale that is 
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depicted in the previous content. Consequently scenarios are developed that try to set potential 

paths of the urban transformation process, re-orienting the transformation towards urban 

sustainability170. Within these studies, urban transitions are often defined as complex and uncertain 

systems, which are explored by applying system theories, i.e. system innovation. Frequently, the 

‘system innovation’ is argued to be the pathway of these transformations towards sustainability.  

(3) System innovations   

System innovations are defined as large-scale transformations in the way societal functions such as 

transportation, communication, housing and food production are fulfilled, where technology plays an 

important role in fulfilling societal functions. In this conceptualisation, a system innovation can be 

understood as a change from one socio-technical system to another. One aspect of a system 

innovation is technological substitution that comprises three sub-processes: (1) emergence of new 

technologies, (2) diffusion of new technologies, and (3) replacement old technology by the new. The 

second aspect is co-evolution. System innovations involve both technological substitutions and 

changes in elements such as user practices, regulations, industrial networks, infrastructure, and 

cultural meaning. The third aspect is the emergence of new functionalities. When radical innovations 

have particular technical properties, this may enable the articulation of new functional 

characteristics. Radical innovations may then introduce new functionalities and change the way in 

which performance is measured.   

 

There is a minimal amount of literature that discusses all aspects of system innovation171. The 

literature typically focuses on one or two aspects, but makes simplistic assumptions about other 

aspects. Thus the literature provides bits and pieces, which can be used as building blocks for a more 

integrative perspective.  

(4) Transition management 

Transition management, based on a system innovation approach, has developed upon the ambiguity 

of the relation between transitions and system innovations on the one hand, and sustainable 

development on the other hand (Kemp and Rotmans, 2000, 2005172). Many transitions and system 

innovations that happened in the past were not set in motion in terms of a preconceived goal, and 

did not lead to a more sustainable society. On the contrary, the detrimental environmental impact of 

technological innovations often outweighed the positive impact of an efficiency increase. Transition 

management is thus drawn out as a process approach directing innovation towards sustainable 

development (Vollenbroek, 2002173; Rotmans et al. 2001, 2003; Loorbach, 2007174).  

 

This approach refers to different paradigms of planning, problem solving, or decision making, and 

integrates a variety of qualitative and quantitative analytical methods (Wiek et al. 2006). These 

studies have focused on the system innovation (approach), with which a variety of integrated 

approaches for supporting sustainability transitions of organizational and societal systems has been 
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elaborated on (Elzen and Wicezorek, 2005175; Deakin et al. 2007176; Rotmans et al., 2000; Burinskiene 

and Rudzkiene, 2007177). In terms of transition, Geels (2005) 178 described a co-evolutionary multi-

level perspective to understand how system innovations come about through the interplay between 

technology and society. Rotmans et al. (2000, 2001) stated that in general terms, a transition can be 

portrayed as a long-term process of changes (Figure 10). Transitions require system innovations: 

organizational evolution, qualitative innovations – which are realised by a variety of participants 

within the system – and the relation among the participants. It is within these systemic innovations 

that innovations at the individual level occur, in terms of product, process and project innovations 

(Weaver et al., 2000179).  

 

 

2.3.3 Summary 

 

These findings from current literature on ‘urban transition’ and ‘system transition’ (theories, models, 

concepts, approaches, etc.) provide an academic landscape in exploring the sustainable urban 

transformation. In summary, five observations are drawn from reviewing the existing literature.  

 

First, most of this research is based on comparisons at the national level, not the city level. A more 

focused discussion and analysis is indispensable if the ultimate purpose is to find a solution for urban 

managers and urbanists.  

 

Second, few studies focus on the urban transformation process of cities regarding sustainability 

during the considered period, when the global transition was rapidly unfolding. An urban scope into 

this global trend will contribute to understanding its underlying mechanism, which is somehow not 

sufficiently explored. Therefore, a methodological gap still exists in the knowledge of managing the 

sustainable urban transformation.  

 

Third, the economic approach still dominates most practices of urban transformation, though the 

role of policy and governance has been widely discussed. Many scientist, policy analysts, and even 

politicians believe and argue that sustainability will require a ‘paradigm shift’ or a ‘fundamental 

change’ in the way our city develops, but few of them provide a clear description of what sustainable 

urban transformation is. For instance, Smith et al. (2005) 180 argued for a more differentiated 

understanding of transitions. The other potential endogenous forces are necessary to consider. The 

human approach to achieving sustainability is not emphasized, though the lifestyle and social 

approach become more critical to sustainable urban transformation.  
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Fourth, the conceptualisation of transitions has been criticised on the empirical and analytical levels 

(Berkhout et al., 2004181). As Geels and Schot (2007)182 argued that the existing approaches tend to 

be too descriptive and structural. This is to be expected in meeting the challenge of understanding 

the co-evolution of complex systems (Shove and Walker, 2007183). The approach places too much 

emphasis on technological niches as the principal locus for regime change. Some argue that the 

analyses of ‘systems in transition’ and models of ‘transition management’ should not only present 

representations of power or interpretations of just how many ‘invisible’ hands are involved (Rip and 

Groen, 2001184), but also define the different roles and status of critical junctures, and the possibility 

of anticipating turning points and moments when strategic nudging has the potential to change the 

trajectory of even complex and embedded systems. This requires a deeper understanding of the 

mechanism of the process, which will necessarily enhance the capacity to manage185. 

 

Fifth, among the literature on modelling urban growth, most models are based on a micro view and 

go into very specific details or are focused on a specific level (Cheng et al. 2003186), therefore, they 

may not give a clear description of the overall mechanism of driving forces that have aggregated and 

had an impact on the speed and frequency of transformation. These models concentrate on 

estimates of the location of new urban cells, but overlook the effect of the population and economy 

as an aggregative way for urban expansion in the macro-view. Due to this micro view perspective, 

they are usually highly data intensive, and data assembly has been a laborious and time-consuming 

process in practical applications, which may be disadvantageous for building operational simulation 

models. It would therefore be very useful to build a simple macro model that could simulate urban 

transformation in various situations. 
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2.4 Methods to Measure Sustainable Urban Transformation  

2.4.1 Measuring sustainable urban transformation   

2.4.1.1 Conceptualization of Sustainable Urban Development 

 

By establishing quantitative measures for sustainability it is possible to set goals, apply management 

strategies and measure progress. The concept of sustainability and its measurement with indicators 

seem intuitively simple, but they are difficult to implement in practice. The usefulness of any 

indicator intended to measure how sustainable (or unsustainable) the city is, or the progress society 

is making towards sustainable development, naturally depends on how these terms are defined187.  

In this sense, the conceptual framework is necessary for setting up indicators, which may help to set 

the target of the assessment, to interrelate variables of different dimensions188, to define driving 

forces and system boundaries, and to identify their interlinkages, and may reflect different values 

and weightings. This concept of sustainable urban transformation may thus enable the making of 

choices and development of policy options.  

 

As previously mentioned, the criteria of sustainable urban development can be applied to sustainable 

urban transformation. Thus the concepts, models and assessment methods of sustainable urban 

development (or urban sustainability) that have emerged in the post-Brundtland era have been 

explored in order to lay the theoretical foundations for an assessment method of sustainable urban 

transformation. 

 

In the last decade, there have been a number of assessment models and tools developed upon the 

theoretical concepts of sustainable urban development in Table 1. The original criteria of sustainable 

urban development, which was focused on the environmental dimension, were expanded to a broad 

and integral scope including the economic and social dimensions. From building assessment to land 

use and urban planning, the sub-systems and processes can be evaluated in terms of its urban 

sustainability. 

 

Deakin et al. (2007)189 classified the current assessment methods into two groups: those used for the 

purpose of carrying out ‘environmental valuations’ and those that augment particular forms of 

‘sustainability assessments’. This classification shows that those methods that augment particular 

forms of sustainability assessments tend to focus on building the environmental capacity needed to 

not only qualify the ecological integrity of urban development, but evaluate the equity of the 

resources distributed and the degree to which the public is able to participate in decision making 

about the economic and social future of cities.  

 

They further identify five types of assessment from a wide range of methods that exist for the 

assessment of sustainable urban development in terms of application: 
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1.  environmental valuations in the form of contingent valuation, cost-benefit analysis, travel 

cost, and hedonic and multi-criteria analysis, in order to assess the environmental 

sustainability of urban development; 

2.  simple base-line or benchmarking methods to assess the environmental, economic and social 

issues underlying the policy commitment to sustainable urban development; 

3.  more complex methods to assess whether the planning, property development, design and 

construction of infrastructure projects provide the environmental capacity that is needed for 

urban development in order to carry the economic and social future of cities; 

4.  advanced methods that assess the contribution of construction to sustainable urban 

development, i.e. how particular construction projects and installations operate and what 

effect they have upon the environmental sustainability of cities.  

5.  very advanced models that assess the ecological integrity and equity of the alternative 

developments that allow for the public to participate. The alternative making it possible for 

the public to participate and select those designs, constructions and operations which 

augment, rather than diminish, the environmental capacity of urban development in order to 

carry the economic and social future of cities.  

 

The assessment systems and methodologies that are used to evaluate progress are critical. In the 

past twenty years, many environmental assessment methods have been developed, but these do not 

necessarily cover much of the wider set of criteria represented by sustainable urban development 

(Deakin et al. 2002190), or for sustainable urban transformation.  

 

2.4.1.2 Indicators  

 

Since the first half of the 1990s, organizations such as the OECD, SCOPE, UNEP, the World Bank, the 

World Resources Institute and others have become involved in the development of indicators used 

to monitor environmental trends and social development. Many intergovernmental and non-

governmental organizations, and various countries have drawn up indicators of sustainable 

development. Consequently, a vast number of sustainability indicators, metrics, benchmarks, indices, 

reporting procedures, audits and more have been developed, examining an array of indicator types 

including: sustainability indicators, health indicators, environmental indicators, quality of life 

indicators, transportation indicators, social indicators, etc. This section will highlight selected 

international or regional indicator sets, which include environment and sustainable development 

indicators, social indicators, housing and urban indicators, and health indicators developed by 

various institutions. They are examined in terms of indicators that could potential be useful for 

examining the sustainable urban transformation processes of human well-being, built environment 

and natural environment. 

 

Human Development Index (HDI) 

HDI is a composite index that measures a country’s average achievements in 3 basic aspects of 

human development (quality of life): longevity, knowledge and a decent standard of living, measured 

by income. It integrates a small number of variables to keep the indicator simple. High data quality 

and reliability can be found in many countries. Consequently, developing country governments make 
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frequent use of it. However, it neglects environmental issues (e.g. environmental pressures), and this 

is one of the important pillars of sustainability. 

 

OECD CSD  

The OECD approach has been to develop indicators for assessing countries’ environmental 

performance, and the World Resources Institute has devised indicators for measuring and reporting 

on the performance of environmental policy in the context of sustainable development. The United 

Nations Commission on Sustainable Development (UNCSD) has been instrumental in coordinating the 

development and testing of such indicators. To date, it has compiled about 130 indicators of social, 

economic, environmental and institutional aspects of sustainable development, which have been 

classified according to whether they are ‘driving force’ indicators representing human activities, 

processes and patterns with an impact on sustainable development, whether they indicate the ‘state’ 

of sustainable development, or whether they are indicators of ‘response’ to policy options and to 

changes in the state of sustainable development. These indicators are being tested at the national 

level throughout the world, and it is anticipated that they will be used in national decision making, 

following adaptation and modification.  

 

IUCN Well-being Index 

The World Conservation Union (IUCN) sponsored the development of the ‘Well-being Assessment’ 

that was published in The Well-being of Nations: A Country-by-Country Index of Quality of Life and 

the Environment. The Well-being Index is a composite of 88 indicators from 180 countries. The 

indicators are aggregated into two sub-indexes (human well-being and ecosystem well-being). The 

human well-being index is in turn a composite of indices for health and population, wealth, 

knowledge and culture, community, and equity. The ecosystem well-being index is a composite of 

indices for land, water, air, species and genes, and resource use.  

 

Environmental Sustainability Index (ESI) 

The World Economic Forum’s Environmental Sustainability Index consists of 68 indicators, which are 

aggregated into 5 components and 20 core indicators: environmental systems (air quality, water 

quantity, water quality, biodiversity, and land); reducing environmental stresses (air pollution, water 

stresses, ecosystem stresses, waste and consumption pressures, and population growth); reducing 

human vulnerability (basic human sustenance and environmental health); social and institutional 

capacity (science and technology, freedom to debate, environmental governance, private sector 

responsiveness, and eco-efficiency); and global stewardship (participation in international 

collaborative efforts to reduce greenhouse gas emissions and trans-boundary environmental 

pressures).  

 

European Environmental Agency (EEA) 

The aim of the EEA is to establish a seamless environmental information system, as a way of assisting 

in the attempt to improve community environments. The EEA publishes indicators on a regular basis 

in both the Environmental Signals reports and in indicator-based reports on specific topics. The 

indicators can be accessed individually or by theme 

 

World Bank Social Indicators of Development  

Social indicators of development have been compiled by the World Bank (1996) to assess reductions 

in poverty. These include indicators of priorities, supplementary indicators (including access to basic 

services and social safety nets) and indicators of human resources, natural resources, socio-economic 
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expenditure and investment in human capital. In combination, they allow monitoring of social 

conditions at the country level and provide a framework for assessing human welfare.  

 

United Nations Human Settlements Programme (UNHSP) 

Set up by the United Nations Centre for Human Settlements Programme (UNHSP), the Global Urban 

Observatory, with regard to housing and urban areas, constitutes a monitoring package for cities and 

the shelter sector. Countries collected the key indicators in preparation for Habitat II. It addresses the 

urgent need to improve the worldwide base of urban knowledge by helping governments, local 

authorities and organizations develop and apply policy-oriented urban indicators, statistics and other 

urban information. The global urban indicators database contains policy-oriented indicators for more 

than 200 cities worldwide. Governments were urged to obtain information for at least the key 

indicators in one or more cities. The indicators cover socio-economic development, infrastructure, 

transport, environmental management, local government, housing affordability, availability and 

provision, and general background information. Data have been collected for cities all over the world. 

UNHSP has also gathered data on specific issues of concern with regard to the quality of housing, 

such as floor area per capita. 

 

Cities Environment Report on the Internet (CEROI) 

The CEROI programme works within the Local Agenda 21 framework to facilitate access to 

environmental data and information for decision makers and citizens alike.  The programme was 

established to improve environmental policy making by providing better access to information, and 

ultimately to improve the environment of cities. CEROI provides local officials with a template 

including suggested indicators, as well as software for creating the report. The CEROI programme 

considers indicators for various activities on local, regional and international scales dealing with the 

urban environment. 

 

WHO Health For All (HFA)  

WHO headquarters and regional offices have developed indicators and targets in order to assess the 

Health for All (HFA) policy, to guide member states in the evaluation of their national strategies for 

HFA and to follow up implementation of the Global Strategy. The HFA indicators have dealt with 

trends in policy development, socio-economic development, health and the environment, health 

resources, health systems, health services and health status. The framework was based mainly on 

health services, health status, health determinants and health resources. A new set of targets, 

incorporating indicators, has been developed with respect to the renewed HFA policy. The indicators 

are intended for use by public health administrators and health programme and service managers. 

Much work has also been done by WHO on indicators in environmental health. Some baseline 

indicators developed by the WHO European Healthy Cities project relate to health, demography, 

health services, the environment and socio-economic status. The indicators were formally adopted 

by participating cities in 1990, and information on the 53 agreed indicators was collected from cities 

between 1992 and 1994. 

 

United Nations Development Group (UNDG)  

The common country assessment (CCA) indicator framework, developed by the United Nations 

Development Group (UNDG) as an indicator framework following United Nations conferences and 

summits, is used by United Nations funds and programmes in over 100 countries. The United Nations 

Statistics Division, together with UNDG are analysing the lessons learned from the CCA indicator 

experiences. The CCA indicator framework, anticipating changes in the environmental indicators, 
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includes provision for further review of environmental indicators, in order to maintain concordance 

between the two indicator sets. 

 

European Common Indicators (ECI) 

The European Commission, the Italian Ministry of Environment and Territory, and the Italian National 

Environmental Protection Agency are a part of this programme. The purpose of the ECI programme is 

to promote the use of indicators as a supporting tool for the integration of sustainability into local 

land use, planning, and legislation. 

 

International Council for Local Environmental Initiatives (ICLEI) 

The International Council for Local Environmental Initiatives (ICLEI) started the Cities 21 pilot project 

in the fall of 1998 with the goal of engaging ICLEI members and their communities in evaluating their 

local sustainable development strategies and performance in three areas of mutual concern. ICLEI's 

intention was to create a common framework for its local government members to evaluate their 

local, as well as their joint or cumulative progress towards sustainable development. To do this, a set 

of 70 core indicators were selected, and the participating local governments set about collecting data 

for the indicators. In the end, 30 local governments were able to provide detailed data on most of 

the indicators. 

 

MONET  

The Swiss Federal Statistical Office (SFSO), the Federal Office for Spatial Development (ARE) and the 

Federal Office for the Environment (FOEN) established the MONET measurement system to track 

sustainable development. Drawing on more than 100 indicators, this monitoring tool permits regular 

reporting on the status and progress of sustainable development in Switzerland. The main features 

and trends are shown in simplified form by 17 key indicators. 

 

Other work on indicators relevant to sustainable urban transformation, such as Beuermann and 

Burdick (1997) 191, defined the social and economic indicators of the sustainability transition for 

Germany, attempting to measure the effectiveness of the German sustainability transition, which 

means assessing whether the process is permanent, reliable and irreversible. They suppose that it is 

necessary to analyse whether existing institutional arrangements based on the traditional economic 

growth model are evolving as part of the transition. Three social or economic indicator institutions 

were reviewed: education and public awareness, ecological taxes, and green accounting. 

 

To summarize, these indicator sets include environmental, social and economic measures separately 

or together over many scales and contexts. Environmental factors are integrated with economics 

through ecological economics, resource economics, and social factors through metrics that measure 

the well-being of people in the nations of the world while taking into account their environmental 

impact192. Some of the best known and most widely used sustainability measures, such as the Human 

Development Index, estimates the quality of sustainability governance for individual countries using 

the Environmental Sustainability Index and Environmental Performance Index. 

 

Most existing sustainable indicators are quantitative. They are based on quantitative measurements 

of variables from which indicators and indices are derived. Some definitions of indicators actually 
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include quantification as a defining characteristic of indicators alongside simplification and 

communication. A major barrier to current indicator research is the availability of accurate data. 

Some indicators are immediately measurable, while others require further testing and explanation. 

Moreover, the lack of consistency between nations in the area of statistical recording and the related 

terminology inhibits studies193. Thus continuous research is needed in order to understand the basic 

concepts underlying sustainability, and it is suggested that the development of quantitative 

indicators as described above, although local, will contribute to promotion of sustainability at a 

global level. However, some relevant issues can be assessed only through qualitative measurement, 

e.g. happiness or sense of place194.  

 

Notably, indicators can be not only used as tools to assess the sustainability of the transformation 

process, but can also be used for comparison between cities. Some indicators (i.e. a composite 

indicator or index), such as HDI (Human Development Index), proposes the use of benchmarks and 

ranks cities worldwide according to the criteria of economic development (GDP), education 

attainment, and life expectancy. However, this kind of benchmarking can be too general. A more 

detailed and specific view makes it possible to distinguish different needs for sustainability in each 

individual city. 

 

OECD (Organization for Economic Co-operation and Development) developed indicators of 

sustainable development – economic, environmental and social – including indicators for 

environmental decoupling. Technically, the term decoupling refers to the pressure of relative growth 

rates on the environment and of an economically relevant variable to which it is causally linked. This 

set comprises 31 indicators covering a broad spectrum of environmental issues such as climate 

change, air pollution, water quality, waste disposal, material use, and natural resources. They aim at 

measuring and plotting the decoupling of environmental pressures from economic growth. These 

indicators show linkages between environmental and economic pillars, plots environmental 

parameters against economic parameters (GDP) and, allows for comparison and ranking, which is 

thus highly policy relevant. It can also be used for different scales (national and sectoral), aggregated 

as well as headline indicators. The concept of decoupling is attractive for its simplicity in terms of 

understanding and operating (Figure 22). 

 

Decoupling indicators describe the relationship between environmental pressures and the relevant 

driving forces over the same period. These are also the first two components of the driving forces – 

pressure, state, impact, and response (DPSIR195) framework – widely used in environmental 

management196. From a policy perspective, pressure indicators and the decoupling indicators derived 

from them are attractive for practical application because they are apt to change over ashorter time 

periods than state indicators under the influence of environmental or economic policy. Reducing the 

absolute levels of environmental pressures to sustainable levels is the main goal of environmental 
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policy, but decoupling indicators are particularly suitable for monitoring changes over time in 

response to specific policy measures or to other factors, and may be conveniently used as 

intermediate targets of environmental policy.  

 

  
 

Figure 22 SOx emissions from energy use versus GDP, 1980-1998 (source: OECD) 

 

It should also be understood that the relationship between economic driving forces and 

environmental pressures is usually complex. Economic driving forces have multiple environmental 

effects, and most environmental pressures are generated by multiple driving forces, which in turn, 

are affected by societal responses. The DPSIR model will not reveal all such linkages, and so there is a 

need to use decoupling indicators within a more complete analytical framework197.  

 

Based on a review of the existing indicators for sustainable (urban) development, there are no 

specific sets suitable for identifying the sustainable urban transformation process. Most of them are 

either too broad or too narrow. According to the understanding of sustainable urban transformation, 

a limited set of indicators (which have to be relevant to the urban transformation process) is selected 

for this research. We also have to differentiate two kinds of indicators in assessing sustainability: 

performance (output) indicators, and state (input) indicators. In order to assess the sustainability of 

the urban transformation process, this research will mainly use performance indicators, which show 

the output of the process. But it is obvious that performance indicators are usually not easy to collect 

due to availability or quality of the statistics in cities, therefore input indicators will be used in a 

complementary way. 
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2.4.2 Modelling sustainable urban transformation 

 

The urban transformation process is complex, uncertain and non-linear. It is possible to model these 

processes in a simplified form based on some broad, partly overlapping categories of approaches: 

econometric (mathematical equation-based), system dynamics198, statistical, expert systems, and 

evolutionary or hybrid199. Three of them are most often applied to the case studies in this research.  

 

2.4.2.1 System dynamics approach 

 

System dynamics is an approach used to understand the dynamic behaviour of complex systems over 

time (Figure 15), which is an aspect of system theory. It deals with internal feedback loops and time 

delays that affect the behaviour of the entire system. What makes using system dynamics different 

from other approaches to studying complex systems is the use of feedback loops, accumulation of 

flows into stocks, and time delays.  

 

The basis of the method is the recognition that the structure of any system, the many circular, 

interlocking, sometimes time-delayed relationships among its components, is often just as important 

in determining its behaviour as the individual components themselves. 

System dynamics has found application in a wide range of areas, for example population and 

ecological and economic systems, which usually interact strongly with each other. They have various 

‘back of the envelope’ management applications, and are currently being used throughout the public 

and private sector for policy analysis and design. 

For example, Li et al. (2002)200 developed a simulation model that considers generally related 

demography and economy in a city, with the aim of supporting macro-planning and decision making. 

Urban expansion as a dynamic process of land use change is a complicated social and economic 

phenomenon. It may also be linked with details related to topography, transportation, land use, 

social structure and economic type.  

 

By applying these models, the lever of change through investigation of the interrelations between 

variables may be revealed and the process may be simulated. In particular, understanding the 

possibility of discontinuous transformation of quantity into quality, namely the fluctuations during 

the transformation phases that are considered as periods of crisis201, should be fundamental in order 

to manage the system dynamics. But notably, as partly discussed in the previous section, these 

models are methods to model the transformation system, but not necessarily sustainability-oriented.  
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2.4.2.2 GIS-based spatial modelling approach  

 

Two types of spatial modelling of urban development (i.e. GIS) are often applied to identify urban 

growth patterns in terms of spatial changes. One is a static model that exists and has its origins in 

economic theory. These types of models can be viewed as analytic, being able to explain urban 

expansion but limited in their ability to simulate urban changes. The spatial characteristics of these 

models are usually defined by aggregated units, such as political or administrative boundaries, census 

districts, or transport planning zones. The other type is a dynamic model, which is oriented to 

simulate the urban change process. For example, Luo and Wei (2009) 202 investigate spatial variations 

of the influences of spatial variables on urban growth of Nanjing China. They found distinctive local 

patterns and effects of urban growth in the city of Nanjing, which is shaped by local urban spatial and 

institutional structures. By using global logistic regression to model urban land expansion from 1988 

to 2000, a logistic geographically weighted regression model is developed that analyses the spatial 

variation of urban growth patterns in Nanjing. They also generated a probability surface of urban 

growth from raster calculations among the parameter and variable surfaces. This provides a clear 

scenario of urban growth patterns and can be useful for decision making.  

 

Li and Yeh (1998, 2004)203 have analysed spatial changes of land use in fast growing regions by using 

GIS, and also tried to evaluate the rapid urban growth for sustainable development. For instance, 

they discussed how cellular automata (CA) can be extended and integrated with GIS to help planners 

to search for better urban forms that promote sustainable development. They established that local, 

regional and global constraints play important roles in affecting modelling results. The model can be 

easily controlled by the parameter using a power transformation function for calculating the 

constraint scores. It can be used as a useful planning tool to test the effects of different urban 

development scenarios.  

 

Shen et al. (2007) 204 put forward spatiotemporal dynamic models for urban growth management by 

integrating Forretter’s Urban Dynamics and Cellar Automation. On the basis of these models, a 

spatial modelling software platform developed by the Institute of Ecological Economics of Vermont 

University, known as SME, is used to simulate urban growth in the Beijing Metropolitan Area of China. 

The article concludes that an important approach to exploring the complexity of urban growth is to 

build comprehensive, discrete spatiotemporal dynamics in the design process, (modelling) and that 

one partial remedy toward a better balance of power in city design controversies is to invest more 

resources in monitoring change prior to implementation. For a long time, modelling techniques have 

offered tools to aid meaningful discussions about change. This type of modelling is generally referred 

to as a simulation, because the models of proposed changes should evoke a sense of reality in the 

mind of the viewer and produce a reaction that is similar to an experience of the real world 

(Bosselman, 2008205). 
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2.4.2.3 Econometric approach 

 

Econometrics is concerned with the tasks of developing and applying quantitative or statistical 

methods to the study and elucidation of economic principles, which combines economic theory with 

statistics to analyse and test economic relationships. The econometric models are widely used in 

identifying sustainable development. They consider the interrelationship between (economic, 

demographic, capital) growth and sustainability (mainly environmental pressures). Usually, they take 

economic growth (i.e. GDP per capita) as an explanatory (independent) variable and other 

(environmental or social) variables are dependent variables. For example, Goldin et al. (1995)206 

proposed an empirical model of the Morroccan economy, based on some simulations that evaluated 

various types of water reforms. 

Within econometric analysis, single equation methods model a single variable (the dependent 

variable) as a function of one or more explanatory (or independent) variables207. A variety of 

methods are used in econometrics to estimate models consisting of a single equation. One of the 

fundamental statistical methods used by in econometrical models is regression analysis. The oldest 

and still the most commonly used is the ordinary least squares method used to estimate linear 

regressions. Also, a variety of methods are available to estimate non-linear models. A particularly 

important class of non-linear models are those used to estimate relationships where the dependent 

variable is discrete, truncated or censored, such as logit and probit models. Single equation methods 

may be applied to time-series data, cross-sectional data and panel data.  

Data sets applied can be classified as time-series data, cross-sectional data, panel data, and 

multidimensional panel data. Time-series data sets contain observations over time, e.g., population 

over the course of several years. It is used to analyse the behaviour or dynamics of the variable 

within a certain period. Cross-sectional data sets contain observations at a single point in time, e.g., 

population of different cities in a given year. It is used to identify the correlations between variables 

based on an estimated coefficient. Panel data sets contain both time-series and cross-sectional 

observations, e.g., the population of different cities over a course of several years. It is used to 

compare the different experience of behaviours of variables within a certain period, which delivers 

more thorough and convincing results. The Multi-dimensional panel data sets contain observations 

across time, cross-sectionally, and across some third dimension. For example, the data set will 

contain the population of single city over certain years in time (time series observations), at various 

cities (cross-sectional observations), and at multiple age horizons (a third dimension). 

 

Environmental Kuznets Curve (EKC) Hypothesis 

A Kuznets curve is the graphical representation of Simon Kuznets's discovery, namely ‘Kuznets 

hypothesis’, that economic inequality increases over time while a country is developing, then after a 

certain average income is attained, inequality begins to decrease208. This curve is also known as the 
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‘inverted-U curve’, and the variables along the axes are often mixed and matched, with inequality or 

the Gini coefficient on the Y axis, and economic development, time or per capita income (i.e. GDP per 

capita), on the X axis. 

 

Income per capita

Environmental degradation

Environment improvesEnvironment worsens

Turning point

 
 

Figure 23 EKC Hypothesis  

Since 1991209, environmental Kuznets curves (EKC) have become a standard feature in the technical 

literature of environmental policy. The idea is similar, that some environmental elements will follow 

the same curve as the development of the country. Various studies have given empirical evidence for 

the existence of an EKC. It seems to work well with the environmental quality (i.e. air pollutants), as 

we develop we ignore the issue of pollutants till we have enough money, and then we deal with it 

and interest will increase again.  

But many other studies have found that this is not true for land, water, energy and biodiversity. A 

recent theory that some researchers have been examining with the EKC is that the traditional 

‘inverted-U’ shape is actually an ‘N’ shape when longer term time scales are evaluated. This ‘N’ shape 

would indicate that pollution increases as a country develops, decreases once the threshold GDP is 

reached, and then begins increasing as national income continues to increase210 (Figure 24). 
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Figure 24 Adjusted EKC – N-curve  

Dinda (2004) 211 surveyed the work on EKC hypotheses, noting some common characteristics with 

respect to the data and methods employed in these studies. Most of the data used in these studies 

are cross-sectional panel data. The following reduced form model212 is used to test the various 

possible relationships between pollution level or environmental pressure, and income (e.g. GDP):  

yit = αi + β1xit + β2 x²it + β3 x³it + β4 zit εit  (1) 

Where, y is environmental indicators, x is income and z relates to other variables of influence on 

environmental degradation. The subscript i is a country, t is time, α is constant, and βk is the 

coefficient of the k explanatory variables. Model (1) provides possibilities to test several forms of 

environment-economic development/growth relationships: 

 

(a)  β1 = β2 = β3 = 0 results in a flat pattern or no relationship between x and y.   

(b) β1>0 and β2=β3=0 results in a monotonic increasing relationship or a linear relationship 

between x and y. 

(c) β1 < 0 and β2 = β3 = 0 results in a monotonic decreasing relationship between x and y. 

(d) β1>0, β2 < 0 and β3 = 0 results in an inverted-U relationship, i.e. EKC. 

(e) β1<0, β2>0 and β3 = 0 results in a U-shaped relationship.  

(f)  β1>0, β2 < 0 and β3>0 results in a cubic polynomial or N-shaped figure.  

(g)  β1<0, β2>0 and β3 < 0 results in the opposite of the N-shaped curve. 
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Figure 25 Schematic environmental transformations (based on Dinda, 2004) 

It is clear that the EKC is only one of the possible outcomes of model (1). A large number of 

econometric studies have used model (1) to test for the emergence of an EKC in a wide variety of 

income (e.g. GDP) based environmental pressure/pollution levels. 

These empirical analyses of EKC are based on data from various sources. Dinda (2004) distinguished 

three categories of data used in empirical tests from the literature: air quality, water quality and 

other environmental quality indicators. Most of the data are drawn from cross-sections of countries, 

cross-sectional panel data and pooled data. Most of the studies have used water and air pollution 

data from international organizations. Economic data (GDP per capita) are taken mostly from the 

World Bank. As a result, several structural factors are defined as responsible for shaping the EKC. 

Considering other things remain constant, the factors are income elasticity of environmental quality 

demand; scale, technological and composition effects (Grossman and Krueger, 1991213; Vukina et al., 

1999214; Xiaoli and Chatterjee, 1997215); international trade; market mechanism; and regulation. The 

EKC hypothesis summarizes an essentially dynamic process of change with a long run phenomenon. 

It is a development trajectory for a single economy that grows through different stages over time. 

Generally speaking, the EKC related studies have concentrated on the macroeconomic level, and on 

production rather than on consumption. Cross-country cross-sectional data used in the EKC 

hypothesis allows for a comparative view on the environmental quality under pressure of economic 

growth at the same point of time. But it is insufficient to evaluate the respective trajectory of one 

country or one city. And these studies have not taken into account an important insight from the 

(holistic) sustainability point of view, i.e. the fact that increasing efficiency may encourage increasing 

consumption either directly or indirectly. These phenomena are known as different kinds of rebound 

effects, which are mostly dealt with at the micro level in an urban transformation context. These are 
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also conceptually relevant in the context of environmental impacts and economic growth, but are 

outside the scope of the analysis provided with the EKC hypothesis (Vehmas et al., 2007216). Thus a 

more holistic and micro level must be explored.  

Nevertheless, the EKC hypothesis has great impact on development policies in less developed 

countries. The idea is, referring to the Maslow’s hierarchy of human needs, that we cannot jump 

levels especially at the bottom of the pyramid. Thus we will not have to care about the environment 

till we have a shelter from the rain and a full stomach, which is prevailing especially in rapidly 

developing countries as ‘pollution first, protection later’. If so, we are causing a great deal of 

irreversible environmental impact in the process (Bai, 2003; Dinda, 2004). 

 

The EKC hypothesis summarizes an essentially dynamic process of change with a long run 

phenomenon. It is a development trajectory for a single economy that grows through different 

stages over time. Empirically, this development trajectory can be observed in cross-country cross-

sectional data (without explicit reference to time), which represents the countries with different 

(low, middle and high) income groups (of the world) corresponding to their emission levels. This 

means, assuming all countries follow one EKC, then at any cross-section of time, it should be 

observed that some countries are poor shaping the initial stage of EKC, some are developing 

countries approaching towards peak or start to decline, and others are rich, producing a falling stage 

of EKC (Dinda, 2004). 

 

In particular, identifying the turning point has become a popular issue in recent studies. This is 

because the pattern of findings for the different pollutants that have been examined has implications 

for environmental and economic policies. It is identified that the turning point in the relationship 

between pollution and national output has, in the past, come soonest for those dimensions of 

environmental quality that have a direct and immediate connection to local health and well-being. 

But in the cases where the effect on human health is less clear and immediate, economic growth may 

contribute to a worsening situation until reasonably high levels of income are reached217.  

 

As to quantify and assess the sustainable urban transformation process in order to measure the 

interrelation between variables, this research will apply an integrated approach in defining the 

sustainable urban transformation process.  
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2.5 Characterizing Sustainable Urban Transformation 

2.5.1 Definition: goals, principles 

 

The definition of sustainable urban transformation is based on the understandings of urban 

transformation and urban sustainability. As mentioned earlier, differing from ‘sustainability 

transition’, the concept of ‘sustainable urban transformation’ is to highlight and strengthen the 

sustainable process of urban transformation, aiming to understand how to develop in a sustainable 

process. ‘Sustainability transition’, rather than ‘sustainability’ itself has been defined as a key to the 

solution of current ecological, economic and development problems, reconciling economic and 

ecological necessities to achieve sustainability, which would include economic, social and ecological 

issues. It has to ensure the simultaneous pursuit of ecological, socio-economic, community and 

institutional goals during the process. Urban sustainability is a process integrating environmental, 

economic and social issues underlying the urban development process and sustainability of cities, 

which evolves interplay of endogenous and exogenous factors. The sustainable urban transformation 

process is to a certain extent a process that can be inferred with the underlying modernization 

process. 

 

As an urban environment is both a physical and a social entity in its creation, functioning, and future 

(Pickett et al. 1997218), this research will look at the evolution of the natural environment, built 

environment and human well-being within the urban transformation processes, which consists of an 

urban system (Figure 26). The built environment refers to the manmade surroundings that provide 

the setting for human activities, ranging in scale from personal shelter to neighbourhoods to the 

large-scale civic surroundings such as transport systems, public spaces and other infrastructures. The 

term is widely used to describe the interdisciplinary field of study that addresses the planning, 

construction, management and use of these man-made surroundings and their relationship to the 

social activities that take place within them over time. In urban planning, the phrase connotes the 

idea that a large percentage of the human environment is manmade, and these artificial 

surroundings are so extensive and cohesive that they function as organisms in the consumption of 

resources, disposal of wastes, and facilitation of productive enterprise within its boundaries. The 

natural environment, or ecosphere, of an urban system encompasses natural resources and physical 

phenomena such as air, water as well as energy, all of which are not originating from human society. 

The natural environment is contrasted with the built environment, which comprises the areas and 

components that are strongly influenced by humans. The third component human well-being 

characterizes the socio-economic system of cities: it comprises variables such as gross domestic 

product, personal income, education, health, etc. 

 

Based on these understandings, it can be defined that sustainable urban transformation is a dynamic 

process of interplay between social, environmental and economic processes of the urban system, 

through which the ability of the urban area and its region continue to function at levels of quality of 

life demanded by people without restricting the options available to the present and future 

generations. More specifically, this research defines urban sustainability as: the equilibrium of 

human well-being and environment (built environment and natural environment). This is the goal of 

each city. Thus the sustainable urban transformation is a series of urban transformation processes 
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during which the economic growth increases social welfare and reduces environmental degradation. 

Theoretically, urban sustainability can be achieved through the urban transformation process in 

different (development) stages. 

 

BUILT ENVIRONMENT

Housing
Public spaces

Public transport

HUMAN WELL-BEING

Disposable  income
Public health
Education

NATURAL ENVIRONMENT

Energy
Water resources

Air quality

 
 

Figure 26 Urban System and Sub-systems (own source) 

 

It is a series of related urban equilibria that are characterized with a new paradigm of high 

environmental-economic efficiency and social-economic efficiency, which is driven by underlying 

endogenous and exogenous driving forces. High environmental-economic efficiency refers to 

reducing the environmental impact and consumption of natural resource while maintaining a 

prosperous urban economy that requires such behaviour as high performance in energy use, more 

renewable energy use and high levels of reuse and recycling of waste. High social-economic 

efficiency refers to achieving a prosperous development of society while maintaining economic 

growth, which requires social equity and innovation ability, quality of life, and increasing adaptive 

capacity. 

 

Sustainable urban transformation is a systemic process towards urban sustainability. From the well-

documented set of goals for meeting sustainable urban development, three major goals can be 

identified: 

 

1. to achieve environmental well-being in terms of economic development;  

2. to achieve social well-being in terms of economic development;  

3. to strengthen adaptive capacity and resilience ability for future transformations. 

 

These goals are to create and maintain prosperous social, economic, and ecological systems. These 

systems are intimately linked, for instance, environmental stability provides the material basis for 

economic welfare, which in turn is a precondition for social and economic equity.  
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Figure 27 Concept for Sustainable Urban Transformation (own source) 

 

The city is a complex system that involves various dimensions in terms of urban sustainability. The 

concept for a sustainable urban transformation process is illustrated in the Figure 27. It shows rough 

sketches of performance of each selected criteria (human well-being, built environment and natural 

environment) with respect to economic growth. Both built environment and natural environment 

have thresholds with the economic development process. Theoretically, human well-being can be 

increasing all the time along the economic growth (line I), but if we want to achieve a more 

sustainable future, it will also have thresholds regarding the limits of natural resources that are 

consumed and enjoyed by humanity (curve II). It might be difficult, but this is a reality we must face if 

our urban world continues expanding.   
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2.5.2 Driving Forces 

 

To identify the driving forces for these pathways to sustainable urban transformation, a literature 

review on the forces and the processes that drive the urban development toward or away from 

sustainability goals and targets has been carried out. Within this literature, trends are described as 

changes in the values of indicators over time, and driving forces are the processes that influence 

trends and our ability to meet agreed-upon targets (Parris and Kate, 2003219). Driving forces, 

according to much of the literature220, can be both positive (promotion) and negative (impediment) 

to the system depending on the mechanism involved. There are favourable forces that needed to be 

accelerated or harmful forces that needed to be slowed down or diminished. It is also important to 

understand that both endogenous and exogenous factors coexist as driving forces. The urban 

transformation process is the result of a complex interaction between different forces (at different 

scales), which was discussed in the previous section regarding system complexity. These driving 

forces interact within the system in such a way that ignoring any one of them could be dangerously 

misleading, even though they are not all of equal importance. 

  

In the last decade, many authors have analysed the driving forces for the urban transformation 

process (Tian et al. 2005221; Boddy, 2003222), and their current and future impact on the city’s ability 

to achieve sustainable development. For example, UN Habitat’s analysis223 of the causes and effects 

of population growth in a sample of 245 of the fastest growing cities in the developing world (cities 

growing at an average annual growth rate of more than 2 percent per year) between 1990 and 2000 

shows that the driving forces behind urban growth are often complex and overlapping. However, the 

analysis led to the identification of the three most significant drivers of urban growth in Africa, Asia, 

Latin America and the Caribbean: 

 

1. Economic and industrial policies (e.g., creation of special economic zones, industrialization 

and export promotion areas) and related strategic investments in two key areas – transport 

infrastructure, and communications and trade service sectors; 

2. Improvements in the quality of life in cities (e.g., basic services, transport, green areas, public 

amenities); 

3. Changes in the legal or administrative status of urban areas. 

 

Raskin et al. (2002) 224 pointed out that the driving forces for a Great Transition can be divided into 

two groups: ultimate drivers and proximate drivers, which interact with one another. Proximate 

drivers are responsive to short-term intervention. The more stable ultimate drivers are subject to 

gradual cultural and political processes. For instance, direct levers of change can influence economic 

patterns, technology, demographics and institutions. Mainstream development policy thus focuses 

on these proximate drivers. While a Great Transition would go deeper to the root causes that shape 
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society and the human experience. These ultimate drivers include values, understanding, power and 

culture.  

 

Parris and Kates (2003) defined three common sets of driving forces for sustainability transition in 

terms of human impact on life-support systems and living resources based on four reviews of case 

studies: population, affluence/income, and technology. Rogers et al. (2008) 225  defined three 

determinants of sustainable development: consumption, production and distribution. 

 

These studies, mostly based on case studies, show that main driving forces for sustainability are 

related to global and local factors, such as wealth (economic growth), demographic change, 

technological change, governance, political systems, policies and culture, which are interrelated 

within the process of urban transformation.  

 

Quantification of relations between variables and driving forces  

Three different approaches to quantify the relations between variables and their driving forces can 

be distinguished. The first approach tries to base all these relations directly on the processes involved, 

using theories and models. For integrated urban transformation analysis this approach is often not 

very successful due to the difficulty of quantifying socio-economical factors without the use of 

empirical data. Thus, the second approach uses empirical methods to quantify the relations between 

variables and driving forces instead (mainly focusing on economic variables and driving forces). Many 

econometric models rely therefore on statistical techniques, mainly regression, to quantify the 

defined models based on historic data of urban changes, particularly to the environmnet (Geoghegan 

et al., 1997226). Others (Serneels and Lambin, 2001227; Pijanowski et al., 2000228) also use statistical 

techniques that are not based on economic theory to quantify the relationships between land use 

and driving forces229. Most of these approaches describe historic urban transformation variables as a 

function of the changes in driving forces (i.e. GDP per capita) and location characteristics. A third 

method for quantifying the relations between driving forces and land use change is the use of expert 

knowledge when the setting of the functions underlying the variables is hardly ever documented and 

largely based upon the developer’s knowledge and some calibration. In this context, the difficulties in 

quantified modelling of complex systems has lead to the development of qualitative modelling which 

avoids quantification when quantitative information is not available. 
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CHAPTER THREE SUSTAINABLE URBAN TRANSFORMATION CONCEPT  

 

 

Based on the theoretical assumptions that are discussed in the previous chapter, Chapter 3 

formulates the hypothetical framework of the concept of sustainable urban transformation.   

 

This hypothetical framework encompasses six key driving forces and nine indicators, which are 

relevant to the sustainable urban transformation process. Based on the literature review of the 

forces and the processes that drive urban development toward or away from sustainability, these 

underlying endogenous forces of sustainable urban transformation (SUT) are defined as population, 

governance, policy, wealth (economic growth), technology and lifestyle, all of which have been 

shaping the urban transformation process in terms of sustainability. Reviews of a wide range of 

sustainability indicator sets and programmes (e.g. OECD-DPSIR indicators, UN-Habitat indicators, 

Environmental Sustainability Index, Human Development Index, CEROI, MONET indicators, etc.), and 

comparisons among them according to relevant criteria (e.g. relevance, practical focus, comparability, 

data availability and quality across cities) have been carried out based on which of the limited set of 

indicators describing human well-being (personal disposable income, life expectancy at birth and 

student-teacher ratio), the built environment (residential floor area per capita, public green area per 

capita and car ownership per 1000 persons) and the natural environment (electricity consumption 

per capita, water consumption per capita and air pollutants) are selected to define sustainable urban 

transformation trajectories. 

 

The theoretical framework is thus designed based on the interrelations of the underlying driving 

forces and indicators. The holistic approach is applied to define the sustainable urban transformation 

process by taking into consideration the economic, social and environmental dimensions. These 

three groups of dominant threats to urban sustainability of transforming cities of middle to high 

income are thus defined as: stage I (focusing on social dominated issues), stage II (focusing on 

environmental dominated issues) and stage III (focusing on consumption dominated issues). The SUT 

concept adds a fourth stage to the above mentioned three stages. This fourth stage represents the 

‘sustainable city’ as target stage of the SUT process. 

 

This conceptual framework for sustainable urban transformation illustrates that both environmental 

(built and natural environment) and human well-being development have thresholds with the 

economic development process. Theoretically human well-being can be increasing all the time 

corresponding with economic growth, but with respect to a sustainable future it will also have 

thresholds driven by the limits of natural resources that are consumed and enjoyed by future 

generations. 
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3.1 Theoretical Assumptions and Hypotheses 

Sustainable urban transformation is defined as a series of complex, and highly interconnected 

processes through which people meet their needs in terms of economic prosperity and social 

harmony, while maintaining the cities’ life support systems and living resources. It aims for a new or 

more sustainable urban system. More specifically, this research defines urban sustainability as: the 

equilibrium of human well-being and environmental (built environment and natural environment) 

well-being, which is the goal of each city. Thus the sustainable urban transformation is a series of 

urban transformation processes during which, the economic growth increases social welfare and 

reduces environmental degradation. Theoretically, urban sustainability can be achieved through an 

urban transformation process in different (development) stages. 

 

This research brings the research on urban transformation together with that of the sustainable 

outcomes. Such studies will need to establish the assumptions that are being made about urban 

transformation in the sustainable development studies. Through the literature review, theoretical 

assumptions of this research are formulated. These assumptions serve as basics for designing the 

conceptual framework for sustainable urban transformation that encompasses relevant indicators 

(variables) and key driving forces, as well as for hypothesizing their relationships during the urban 

transformation process. They are:  

 

1. In a strict sense, no city has reached sustainability so far. Cities have played critical roles in 

the rapid global transition trend since the mid-1980s, especially those in the middle to high-

income countries. Cities will follow the Conventional Worlds scenarios, which assume that 

current trends play out without major discontinuity and surprise in the evolution of 

institutions, environmental systems and human values. Comprehensive and coordinated 

government action is taken to achieve sustainability. This scenario is used to explore the 

requirements for achieving sustainability and the challenges for policy within a conventional 

world.  

 

2.  Under this scenario, the wealth or economic growth (measured by GDP per capita) is still 

adopted as a basic driving force to sustainability in most cities, especially in the middle to 

high-income countries. However, a city is not only a growth engine, but is also generating 

sustainability. There are some other endogenous forces that play significant roles in this 

global trend of urban transformation230, within which those cities with middle to high income 

have a critical function in achieving sustainability.   

 

3. There are social and ecological limits to societal development (according to new human 

ecology theory). There are limits to the rates at which resources can be used and pollutants 

can be emitted without threatening plant and animal species, natural ecosystems, and the 

larger biosphere as well as the health and well-being of humans. Hence, in order to achieve 

sustainable urban transformation, not only the environmental development needs 

thresholds, but also the human well-being has to have thresholds, which in certain aspects 

might reduce the standard of living. 
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4. The dominant risks to sustainability are different among these cities. The major threats 

(barriers) facing these cities fall into three types: social dominated threats, environmental 

dominated threats and consumption dominated threats. These risks are barriers to the 

sustainable urban transformation process. They can be coexisting at the same time in one 

city, or occur sequentially.   

 

5. Urban transformation process is manageable towards sustainability through managing (i.e. 

adjusting, controlling, stimulating) the driving forces, based on a better understanding of 

their mechanisms. Theoretically, it can thus be assumed that sustainable urban 

transformation is manageable through the intervention of the underlying driving forces.  

 

6. Cities tend to follow a similar transformation trajectory in achieving sustainability in the long 

run at a global perspective. The modernization theory identifies that development is 

‘unidirectional, progressive, and gradual, irreversibly moving societies from a primitive stage 

to an advanced stage, and making societies one like one another as they proceed along the 

path of evolution’231. As sustainability is a balanced state in terms of social, economic and 

environmental development within the evolutionary process, it can be assumed that 

sustainable urban transformation has similar trajectories regarding the interrelations 

between economic development, social improvement and environmental quality. 

 

Based on these assumptions and discussions in the previous chapters, we can hypothesize that: 

 

1. An integrated group of endogenous factors, including population, wealth (economic growth), 

governance, policy, technology and lifestyle, may act as major driving forces to achieve 

sustainability, specifically the equilibrium of human well-being and environment (built 

environment and natural environment).  

 

2. The mechanism of these sustainable urban transformation processes can be defined by the 

interrelations between driving forces and built environment, natural environment and 

human well-being, which are measured by a set of indicators (Figure 28). These 

interrelationships can vary not only from city to city according to their particular industrial 

and economic development stages232, but also dominant risks within the city.   

(1) Wealth (economic growth) has a dominant power in cities in terms of achieving sustainability, 

which also denotes the level and evolutionary process of sustainable urban transformation; 

(2) At the middle-income level, there is a lack of sufficient governmental interventions on the 

relations between human well-being, built environment and natural environment, which 

causes social and environmental threats; 

(3) At the high-income level, governmental interventions are introduced to reduce the rates at 

which resources are being used and pollutants emitted, but too few incentives and 

interventions are implemented at the rate at which human well-being is developing, which 

may result in environmental degradation caused by overconsumption. 
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Figure 28 Mechanisms of Sustainable Urban Transformation Process (own source) 

 

3. A set of indicators selected according to their close link to human well-being, built 

environment, and natural environment, can measure the trajectories of the sustainable 

urban transformation process and their interrelations. They include gross domestic product 

per capita, personal disposable income, life expectancy at birth, student-teacher ratio, public 

transport (alternative: private car ownership), residential floor area per capita, public green 

space per capita, electricity consumption per capita, water consumption per capita per day, 

as well as air pollutants. The interrelations of these indicators may show highly positive 

significance in the cities at middle-income level, it may plateau and perhaps even decline at 

advanced cities with high-income level. 

(1) At the middle-income level, the relations between indicators may show a high statistical 

correlation. 

(2) At the high-income level, the relations between indicators may show a high statistical 

correlation.  

(3) Personal disposable income, residential floor area per capita, electricity consumption per 

capita may be the common key indicators to sustainable urban transformation in each city, 

all of which may have a threshold in terms of achieving sustainability during the urban 

transformation process. 
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3.2 Driving Forces of Sustainable Urban Transformation  

Sustainable urban transformation is a dynamic process within which the interrelations of driving 

forces have changed the underlay of both the old system and the new system. During the sustainable 

urban transformation process, old and new mechanisms can coexist and interweave. For instance, 

when policy of renewable energy is issued in terms of sustainability transition, but production still 

largely relies on coal energy consumption. These nonlinear interactions result in globally ordered 

transformation patterns233. Though the mechanism of driving forces differs in different phases of the 

transformation process, it is assumed that there are several major driving forces that play a key role 

during the process. Led by this assumption, a thorough review on current literature will identify the 

major forces that serve as principal drivers towards or away from sustainability goals in the urban 

context, and therefore define the driving forces and their mechanism upon which the favourable 

trends are accelerated, harmful trends are slowed, complex trends are understood, and changes in 

direction and inflection that constitute significant departures are noted.  

 

The selection of the driving forces is very much dependent on the simplification made and the 

theoretical assumptions used in formulating the conceptual framework of sustainable urban 

transformation process.  To define the basic driving forces of sustainable urban transformation, the 

theoretical and empirical literature relevant to the driving forces is divided into two parts: first, urban 

transformation process (including urban growth and urban change) in terms of social, environmental 

and economic processes, and urban sustainability. In most urban growth studies, economic growth, 

market expansion, consumption and technological innovation are identified through quantitative 

analyses, which lead to economy-technology driven models. The studies on sustainable urban 

development have proposed the forces that drive cities towards sustainability are better governance 

(Bai, 2003; Haughton, 1997234; Kemp et al. 2005235; Brown, 2008236), sustainability-oriented policy 

(Camagni et al. 1998237; Naess, 2001238), economic growth and technological innovation (Binswanger, 

2001239; Romer, 1990240); those key forces that drive cities away from sustainability are consumption 

behavior (Williams et al., 2000241; Rees et al. 1996242; Holden et al., 2005243), market-driven economy 

and governance (Campbell, 1996244), and massive demographic change (Adger et al, 2002245).  Under 

this context, six basic driving forces are identified as exogenous factors to the sustainable urban 

transformation process. They are population, governance, policy, wealth (economic growth), 

technological innovation and lifestyle.  
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3.2.1  Population  

 

Global urban population continues to rise (Figure 29). The UN’s population division has made a 

number of breakdowns showing where the urban population is most likely to increase. According to 

the agency, the urban population in Africa is growing much more rapidly than the population in Asia. 

Europe and North America have very low rates of population growth, whose growth rate is now 

experiencing a downward trend. Cities around the world gain a million people a week. It is not 

difficult to understand why cities have become synonymous with economic opportunity. Shanghai, 

for instance, which has about 20 million people or 1.4% of the China’s population, produces about 

5% of China’s economic output. 

 

Population is a major driving force for urban growth in the transformation from an agricultural to an 

industrial economy. The urban population has been growing since the 1990s. With the urbanization 

process, the world population is growing larger, and cities are more crowded than the past. Figure 30 

shows that the urban population in China, South Africa and Switzerland have all been increasing. In 

typical projections, global population will increase by about 50 percent by 2050, with most of the 

additional three billion people in developing countries. 

 

 
 

Figure 29 World Urbanization 1950-2005 with Projections to 2020 in billions (source: United 

Nations, 2006246) 

 

As stated by Lester Brown247, such expanding world population has reduced the land area under food 

grain production from 0.23 hectares per person in 1950 to 0.11 hectares in 2000. If urbanization 

trends continue, the competition for land and water resources will intensify. The growing number of 

urban people threatens the capacity of cities and their natural systems, which also transforms the 

natural and built environments, posing great challenges for infrastructure development and social 

cohesion. To meet their needs, population becomes a major driving force for environmentally 

damaging emissions, impacts, or resource consumption. The impact of urbanization and 

consumption is felt through its footprint on land and resource use, and environmental impacts 

                                                
246

 United Nations. 2006. Department of Economic and Social Affairs, Population Division, 2006. World Urbanization 
Prospects: The 2005 Revision. New York: United Nations.) 

247
 Brown L. 2004. Outgrowing the Earth: The Food Security Challenge in an Age of Falling Water Tables and Rising 
Temperatures. Earthscan. 



 89 

elsewhere248. With that many people, congestion becomes a problem. Under such a situation, social 

tensions are likely to grow to a point where conflicts (ethnic, religious, and other types) are likely to 

increase. As a consequence, conflicts build up among social groups competing for survival. Already, in 

parts of South Africa there was violence in May 2006 targeted at foreign nationals. Therefore, 

population growth needs to be slowed down and stabilized in order to prevent scarcities of land and 

water that gives rise to increasing social tensions and conflicts.  
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Figure 30 Demographic Changes in China, South Africa and Switzerland249 (source: UN Common 

Database) 

 

In addition, lower fertility rates will gradually lead to an increase in average age and an increase in 

the pressure on productive populations to support the elderly. In developed or some declining cities, 

decreasing population in the inner city resulted from urban sprawl, low birth rate and high migration 

rate. This further results in a low population density, which leads to unsustainable development in 

terms of economic growth and efficiency issues250.   

 

In contrast to the well-founded evidence above, there arose a school of thought who sees an ever-

increasing human population enjoy ever more benefits from the planet while not running out of 

resources. In contrast to the Malthus hypothesis, Ester Boserup251 believed ‘necessity is the mother 

of invention,’ and asserted that an increase in population pressure acts as an incentive to develop 

new technology and produce more food. She argued that population growth naturally leads to 

development, at which point population pressures would decrease. Julian Simon252 saw a future 

limited only by human ingenuity, but not by mundane issues such as food and energy consumption. 

Wilfred Beckerman253 also sees the future as not limited by resources, but by an inability to get the 

economic institutions right.  
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In general, an increasing population could place increasing demands on natural resources, which can 

lead to environmental degradation and an unsustainable demand for natural resources, although 

environmental impact depends not only on population growth but also on GDP and development of 

technology254. However, population may not be so significant when compared with other types of 

activities. There are many reasons why population growth is not such a significant factor in 

environmental degradation. A good example has been discussed is China, where the burgeoning 

population is matched by rapid industrialization and growing affluence; and increasing economic 

activities strain the environment far more than increasing population does. It was also argued that 

environmentally unsound technology could probably be a far more important governing factor in 

determining sustainability of development than population growth.  

 

It is thus a critical force of achieving sustainability. However, this should not enjoy higher standing 

than changing production incentives, changing policy incentives, or changing consumption 

production patterns.  

 

 

 

 

                                                
254

 This can be demonstrated in the Ehrlich Identity 



 91 

3.2.2  Governance 

 

Urban sustainability can only be reached if sustainable strategies are worked out and implemented 

by cities and affected territories. The main difficulty in achieving sustainable urban development is 

the lack of good governance (Satterthwaite, 1999255; Gilbert, 1998256; Adams, 2004257) based on the 

development of institutional structure.  

 

‘Governance’, instead of ‘government’, refers to the political commitment to sustainable urban 

transformation, the efforts of authorities to empower public participation and improve efficiency and 

effectiveness of infrastructure and service delivery. Good governance increasingly gains importance 

to the extent in which governments cope with sustainable urban transformations258. Their political 

commitment, another manifestation of good governance, to sustainable development policies, 

including economic, social and environmental sustainability, is among the important dynamics 

explaining development of cities259. Bazoglu (2008) 260 argued that rapid urban growth does put 

pressure on city administrations, but evidence from many big cities, growing over 2.5% annually, 

shows that its negative impact on the quality of life of the population, namely the infrastructure, 

telecommunications, survival status and gender equality in literacy, could be offset with good 

governance, which is a view widely shared among urbanists (Nefise Bazoglu, UN HABITAT, 2008). 

Indeed, governments have often helped to destroy or stifle the social economy in cities, which is why 

it is so central to their prosperity and to the capacity of the inhabitants in each locality to identify and 

act on their own priorities. At the same time, they can do a great deal to facilitate sustainable urban 

development, using various approaches to legislation, planning regulation and budgetary signals to 

initiated changes (Girardet, 1999261). The local government, namely municipal government, plays a 

significant role in achieving sustainable urban transformation. Evidence shows that local 

governments can be a crucial driver in making progress in urban environmental improvement. Most 

of the innovative ideas, efforts and successful practices in sustainable development were initiated at 

a local scale. Urban municipalities can play a central role in planning, monitoring and implementing 

sustainability practices (Bai, 2003262).  

 

The evidence of the 1980s and early 1990s also shows that ‘good governance’ can bring major 

economic and social gains, and much less environmental degradation. This can be seen in the extent 

to which such critical social indicators as infant mortality and life expectancy vary between countries 

with comparable levels of per capita income or between cities of comparable size and prosperity263. 
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Good governance can also be assessed to the extent to which city governments (together with 

regional and national governments) ensure basic service provision to their population, that people 

within their boundaries have safe, sufficient water supplies, provision for sanitation, education and 

health care. Indeed, a successful city is one where the many different goals of its inhabitants and 

enterprises are met, without passing on costs to other people (including future generations) or to 

their regions. It is also one where the social economy is allowed to thrive.  

 

But in the absence of good governance, cities tend to be unhealthy and dangerous, centres of 

pollution and waste. Most of the problems reported by many studies include poor housing, lack of 

piped water, lack of basic services such as health care, problems of traffic congestion, and air and 

water pollution, which arise largely from a failure of government institutions to manage rapid change 

and to tap the knowledge, resources and capacities among the population within each city.  In 

particular, in the absence of a planning framework, city expansion takes place haphazardly and often 

with urban sprawl over the best quality farmland.  

 

Kiss (2003) 264, referring to a declaration on the principles of the International Law Association held in 

New Delhi, states that good governance also calls for corporate social responsibility and socially 

responsible investments and a fair distribution of wealth among and within communities. The 

policies of multilateral financing institutions, such as the World Bank and ADB, provide for adherence 

to four principles of good governance: accountability, participation and decentralization, 

predictability, and transparency.  
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3.2.3  Policy 

 

The desire of governments for the ‘competitiveness’ and ‘sustainability’ of their cities is a defining 

feature of contemporary urban policy. From Shanghai to Zurich, government policies are succeeding 

in implementing transformation. But are all the transformation strategies orienting to sustainability? 

Can overall sustainability be achieved? Are their goals in terms of society and the environment (other 

than for economic competitiveness) achieved? These questions continue to be major challenges in 

the field of policy.  

 

A ‘policy’ is typically described as a deliberate plan of action to guide decisions and achieve rational 

outcome(s). The term may apply to government, private sector organizations and groups, and 

individuals. Policies (Stockholm: Action Plan; Rio: Agenda 21; Johannesburg: Plan of 

Implementation)265 relevant to sustainable urban development process have a wide spectrum, in 

particular: land-use planning, health care, habitat, energy, ecosystem management, soil protection, 

education, awareness-raising, training, and capacity building. Legal tools implementing the policies 

adopted for enhancing sustainable development are international conventions; constitutional rules; 

framework laws; laws concerning basic services (such as water and sanitation, energy, transport, 

health care, town and country planning, etc.); laws concerning specific environmental sectors (water, 

sea, air, biodiversity) and sources of environmental deterioration (polluting substances, wastes, 

nuclear material, etc.); regulation adopted at different levels (national, regional, subregional in 

accordance with the principle of subsidiarity) implementing such laws or framing economic 

instruments; and judicial decisions.  

In this research, we define policy as a series of plans of actions related to the urban transformation 

system, issued by governments as one of the institutional and intervention tools. Land use and 

planning laws, housing policies, economic policies, population policies, environmental policies and 

technology policies are examples.  

Policies attempt to seek benefit for society but frequently have side effects or unintended 

consequences. Because the environments that policies seek to influence or manipulate are typically 

complex adaptive systems (e.g. built environment, natural systems, governments and societies), 

making a policy change can have counterintuitive results266. For example, a government may make a 

policy decision to develop an export-oriented urban economy in order to attract more global 

investment and increase employment. Depending on the effects of these industries, this may have an 

overall effect on the living environment by causing pollution and, as a consequence, creating costs 

for environmental protection so high that the local governments cannot afford them.  
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In much of urban research, policy has been understood as the most influential factor or driving force 

of urban transformation on the macro scale267. A change in order is required to meet the needs for 

sustainability. Often, change achieved in one policy area (e.g. energy) will help to ease change in 

others (e.g. agriculture, transport), and change frustrated in one policy area can help to frustrate it in 

others. This creates a great scope (and also great need) for synergy in the design and implementation 

of new policies that could begin to redirect the urban transformation process towards sustainability. 

Policy thus demands a systemic perspective where sectoral policies are interwoven, driving the urban 

transformation towards or away from sustainability. 

Two main fields of intervention policies may be envisaged for a city in order to drive it towards urban 

sustainability: ‘technology and territory’ (Camagni et al., 1998268). The first and more common area 

of intervention is technology, including a reduction in the use of polluting technologies to keep 

environmental constraints under control, less polluting means of transport , less polluting heating 

systems, and in general through a more efficient use of energy , as shown by the example of Zurich. 

Territory related policy is mainly referring to spatial/urban planning that is focused on land use 

planning and transport planning, which are institutional tools to govern the urban growth in a spatial 

dimension.  

 

After the Rio de Janeiro Conference in 1992, the concept of ‘sustainable development’ has been 

widely involved in national and local development policies. Various policies in terms of 

environmental protection have been made based on the Brundtland Report, which defines 

sustainable development as ‘ensuring that it meets the needs of the present without compromising 

the ability of future generations to meet their own needs.’ But as it is not clearly defined in a 

normative way, sustainable development policy varies from country to country, and thus the 

outcome varies. Mostly, these sustainable development policies comprise institutional and 

environmental safeguards that will protect the environment and the economy as a whole, but 

another set of guidelines and principles on economic and social sustainability receives less attention. 

Regardless, each of these policy components in turn will rest on different sets of policies269.  

 

One crucial area that is missing in the UN’s list of issues is a sustainable development policy.  

What is a sustainable development policy and how is it defined? The book Our Common Future, 

based on the Brundtland Report, defined sustainable development as ‘ensuring that it meets the 

needs of the present without compromising the ability of future generations to meet their own 

needs.’ Sustainable development policy comprises institutional and environmental safeguards that 

will protect the environment and the economy as a whole, as well as another set of guidelines and 

principles on economic and social sustainability. Each of these policy components, in turn, will rest on 

different sets of policies as depicted.  
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3.2.4  Wealth (Economic Growth)  

 

Wealth, namely economic growth, has been perceived as a ‘classical’ driver for urban development. 

In a globalizing world, the continuing market-driven economic development has been shaping the 

character of urban development in the world for decades and will continue in the coming decades.  

 

Whether in poor, declining or even industrialized cities, economic growth means more jobs, more 

food, more infrastructure and a better quality of life, which is considered to be a major driver to 

achieve sustainability. Especially in rapid growing cities, comprehensive initiatives are required to 

overcome market barriers, create enabling institutional frameworks and integrate into the global 

economic system. Figure 31 shows that since the mid-1980s, with the expansion of globalization, the 

real GDP per capita has grown both in China and Switzerland.  

 

Numerous studies have discussed and proved the contribution of economic growth to social well-

being, such as public health and adult literacy270 . They show implicit links between economic growth 

and aspects of well-being such as employment and consumption, which has led many to regard the 

gross domestic product  (GDP) per capita as a proxy indicator of human development and well-being, 

and it has been widely applied for measuring social well-being for decades. 

 

The economic growth of a city has also increased the use of energy, water and other natural 

resources that grow far more rapidly than the GDP grows, and has led to environmental degradation. 

Many economists believe that economic growth is a final solution to environmental problems and 

leads to sustainability. For instance, the followers of Simon Kuznets pointed out that as per capita 

income rises, people tend to take better care of the environment. When a person is very poor, he can 

only be concerned about surviving and getting along at any cost. As he obtains more and more 

income, he can achieve environmental sustainability through the production of superior goods and 

services because he could then start to divert income to such purpose as air quality.  

  

In the case of the US in the 1960s, when the GDP per capita rose to about 6,000 USD, Americans 

began to spend a large amount of money on reducing the levels of air and water pollution. The air 

quality in the US has greatly improved over what it was in the 1960s. The US peaked on the parabolic 

curve relating environmental damage with GDP per capita, as Kuznets followers suggested. The 

interpretation of the Kuznets’ hypothesis is to develop as quickly as possible, which is at work in 

many industrialized and emerging countries. For instance in China, a popular attitude is to develop as 

rapidly as possible, with the implicit thinking of ‘the environment will take care of itself’. Others say 

let the markets take care of sustainability, which is another economic solution. They believe that if 

one puts a price on pollution and permits trading of pollution rights along with similar market 
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operations, then sustainability can be achieved. Many people believe that sustainability will be 

achieved when economic growth proceeds271.  

 

In most industrialized cities, the wealth (economic growth) of high-income but slow growing cities, 

depends on consumption rather than on production due to both structural shifts in the economy – 

from industry to the less resource-intensive service sector – and to market-induced technological 

change, known as ‘dematerialization’. Throughout such reductions, the pressures on resources and 

the environment increase as the growth in human activity overwhelms the improved efficiency per 

unit of activity. To achieve a higher quality of life, consumption increases. The ‘growth effect’ 

outpaces the ‘efficiency effect’. Thus wealth (economic growth) still plays a critical role in the 

sustainable urban transformation process in these cities, despite the tendencies supporting a 

sustainable urban transformation remaining secondary.  
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Figure 31 GDP per capita (PPP-USD) Growth in China, South Africa and Switzerland (source: UN 

Common Database / World Bank) 

 

More needs to be taken into account with the economy, such as pressures on the environment, the 

loss of eco-system services, the evolution of social issues, and its role in the progress towards 

sustainable development. Being both positive and negative, economy plays a significant and 

uncertain role in the sustainable urban transformation system. This driving force of sustainable urban 

transformation will be investigated mainly through quantitative analysis on the relation between 

GDP per capita and social and environmental development, with which qualitative analysis will also 

be applied.  
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Gross Domestic Product (GDP) per capita  

Gross domestic product, or GDP, is the total value added of all production units including all taxes 

and subsidies on products, which are not included in the valuation of output by all resident 

producers in the economy. Value added is the net output of an industry after adding up all the 

outputs and subtracting intermediate outputs272. Levels of gross domestic product (GDP) per capita 

are obtained by dividing annual or period GDP at current market prices by midyear population. This 

indicator is a basic economic growth indicator and measures the level and extent of total economic 

output. It reflects changes in total production of goods and services. It is a powerful summary 

indicator of economic development, even though it does not account for social and environmental 

cost of production and consumption. The evolution of GDP is a result of governmental wills, national 

or local economic policy frameworks, and is influenced by the global market on the macro level.  

 

It has had wide and effective use in indicating individual countries’ economic strength since it was 

created in the wake of the Great Depression in the 1930s. The major advantage of GDP per capita as 

an indicator of the standard of living is that it is measured frequently, widely and consistently273. It is 

measured frequently in that most countries provide information on GDP on a quarterly basis, which 

allows a user to spot trends regularly. It is measured consistently and the technical definition of GDP 

is relatively consistent among countries. Widely covered GDP statistics are available for almost every 

country in the world, allowing comparisons to be made between countries. This is why the World 

Bank, the UN and many other organizations often rely on GDP per capita to evaluate development in 

countries. 

 

It has long since played a crucial role in measuring social progress in and among countries, on the 

rationale that all citizens would benefit from their country's increased economic production. It is a 

valuable economic indicator that serves an important purpose in economic policy making. Due to the 

implicit link between economic growth and aspects of well-being, such as employment and 

consumption, GDP is often regarded as a proxy indicator of human development and well-being. 

However, nothing about the definition of GDP suggests it is necessarily a measure of the standard of 

living. GDP per capita is neither a measurement of the standard of living in an economy, nor a 

measure of personal income. It highlights average income, which may not correspond to the actual 

income of any specific group of the population. For instance, in an extreme example, a country that 

exported 100 percent of its production and imported nothing would still have a high GDP, but it 

could have a very poor standard of living. In another case, GDP may increase while incomes for the 

majority of a country's citizens may even decrease or change disproportionally. Also, GDP focuses on 

short-term economic activities rather than longer-term sustainable development aspects, such as the 

growth of natural and human capitals. 

 

The argument in favor of using GDP is not that it is a good indicator of the standard of living, but that 

all else being equal, the standard of living tends to increase when GDP per capita increases. As such, 

GDP can be a proxy for the standard of living rather than a direct measure. International research 

finds that in the industrialization process and early globalization era, the GDP was found to correlate 

with the living standards of the general population of a country, such as life expectancy274. These 
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results have had a great impact on the national and local governments of some countries, especially 

in developing countries, where GDP is still believed to be and taken as a measurement for 

development. It is believed that wealth (economic growth) is the way to achieve sustainability, as 

have been the experience of the developed and industrialized countries. Therefore, appeals for high 

GDP growth rate often appear in the governmental development agenda and actions of China and 

India for instance. 

 

However, GDP’s value as an indicator of the standard of living is widely seen as limited, as it does not 

show how a country’s wealth is distributed. It also does not consider social conditions and 

environmental quality as it is calculated without making deductions for depreciation of fabricated 

capital assets, or for depletion and degradation of natural resources. In addition, evidence shows 

that a nation’s economics, especially when it develops at a high speed, has a significant effect on 

environmental degradation, regarding pollution and consumption275. Experts agree that GDP alone 

cannot reflect the economic performance of modern society and efforts are being made to 

develop new approaches, which go beyond conventional economic indicators (i.e. GDP) to measure 

societal progress in individual countries.  

 

From this point of view, this research will concern GDP as an economic indicator that measures 

economic growth of a city, which is used in examining the relations between economic growth and 

social development, as well as environmental development. The role of economy as a driving force of 

sustainable urban transformation is to be investigated based on the performance of GDP per capita.   

 

It is also important to note that the statistics of GDP or GDP per capita are not regularly available on 

the city scale, due to the limitations of statistical measures. The alternative indicator can be Gross 

Value Added (per capita) of a city.  
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3.2.5 Technology 

 

Information and communication technology have transformed our cities from an industrial economy 

to an information economy276. 

 

The emerging technologies of the latest transition include energy sources and transmission, new 

materials, and the substitution of information for energy and materials, technologies that continue 

long-term processes of decarbonisation, dematerialization and detoxification. Today, we have a great 

opportunity to develop a whole new range of environmentally friendly technologies for use in our 

cities.  

 

Efficient energy systems are now available for urban buildings, including combined heat-and-power 

generators, with fuel cells and photovoltaic modules waiting in the wings. New materials and 

concepts of architectural design allow us to greatly improve energy performance, and to reduce the 

environmental impact of materials used in buildings. And waste-recycling technologies for small and 

large, rich and poor cities can facilitate greater efficiency in the urban use of resources.  

 

Transport technologies, too, are due for a major overhaul. Fuel-efficient low-emission vehicles are at 

a very advanced stage of development. In US cities, rapid urban transit systems are starting to 

reappear even where people had come to depend almost exclusively on private transport. It is 

possible to accelerate these processes of technological innovation to reduce the level of harm per 

unit of consumption. We can separate more damaging consumption from more benign forms, and 

substitute more damaging and depleting energy and materials for less damaging ones.  

 

Technology continues to transform the structure of production, the nature of work and the use of 

leisure time. The continued advancement of computer and information technology is at the forefront 

of the current wave of technological innovation277. Biotechnology could also significantly affect 

agricultural practices, pharmaceuticals and disease prevention, while raising a host of ethical and 

environmental issues. Advances in miniaturized technologies could revolutionize medical practices, 

material science, computer performance and many other applications. A great transition (e.g. 

demands and policy) would shape technological development to promote human fulfilment and 

environmental sustainability278.  
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3.2.6 Lifestyle 

 

In sociology, a lifestyle is the way a person lives. A set of behaviours, and the senses of self and 

belonging which these behaviours represent, are collectively used to define a given lifestyle. The 

behaviours and practices within lifestyles are a mixture of habits, conventional ways of doing things, 

and reasoned actions.  

 

A lifestyle is a characteristic bundle of behaviours that makes sense to both others and oneself in a 

given time and place, and includes social relations, consumption, entertainment, living and travel. 

Changes in lifestyle reflect a process of social, economic and cultural stratification, a transformation 

of society that is taking place in the period of urban transformations. With the industrialization, 

modernization and urbanization processes, urban lifestyle has been changing rapidly in the world.   

 

Several observable changes in urban lifestyle are: family structure, leisure, mobility, housing 

patterns, and consumption behaviour. The household size in the modernized cities is decreasing. 

More and more, the number of 1 to 2-person households is increasing. Meanwhile, with increasing 

wealth, more people tend to eat in restaurants, and drink in bars. People more often want to travel 

by their own cars. People want to live in bigger houses with higher levels of comfort afforded by 

modern domestic appliances. As a result, more shopping malls are built in the periphery, and more 

shops are found in city centres. Cars are sold at an ever-increasing rate. More big villas are built in 

the greens. The number of domestic appliances sold (e.g. TV, refrigerators, air conditions) continues 

to grow. The so-called modern, industrial, post-industrial lifestyle is the most criticized and doubted 

change of lifestyle. It is tightly connected with the consumption pattern, which has a great impact on 

the environmental in terms of more consumption of materials and energy, and at the same time, 

produces more wastes. The pollution and wastes resulting from mass production and consumption 

also become impediments to sustainable urban transformation.  

 

However, not all aspects of a lifestyle are entirely voluntary. Underlying political, social and technical 

systems can constrain the lifestyle choices available to the individual and the symbols he or she is 

able to project to others and the self. The lines between personal identity and the everyday doings 

that signal a particular lifestyle become blurred in modern society. For example, ‘green lifestyle’ 

means holding beliefs and engaging in activities that consume fewer resources and produce less 

harmful waste (i.e. striving for a smaller carbon footprint), and deriving a sense of self from holding 

these beliefs and engaging in these activities. Some commentators argue that, in modernity, the 

cornerstone of lifestyle construction is consumption behaviour, which offers the possibility to create 

and further individualize the self with different products or services that signal different ways of life. 

 

Rees (1999)279 argued that sustainable development is a new kind of development requiring a 

transformation of both human-to-nature and people-to-people relationships on the local to global 

scales. There is more to be gained from changing behaviour and values than there is from 

technological fixes. The role of the individual, especially their consumption behaviour, has a 

significant impact on the system. Raskin et al. (2002)280 also identified four major agents of change, 

which act synergistically, and could drive a new sustainability paradigm. Three are global actors: 
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intergovernmental organizations, transnational corporations and civil society acting through non-

governmental organizations and spiritual communities. The fourth is less tangible, but is the critical 

underlying element: wide public awareness of the need for change and the spread of values that 

underscore quality of life, human solidarity and environmental sustainability. 
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3.3 Indicators of Sustainable Urban Transformation  

 

Arthur L. Dahl from UN System-wide Earthwatch proposes a way of tracking progress towards 

sustainability in his article ‘Measuring the Unmeasurable’ (1996)281. He suggests that in a dynamic 

system like human society, sustainability is fundamentally a question of balance, maintained over 

time. It thus cannot easily be scaled and measured, since it is a quality of motion rather than a fixed 

point. It may be more easily defined, in practice, as the lack of forces tending to upset an equilibrium 

over time. This is why most indicators are in fact measures of unsustainability, of the amount or 

extent of imbalances. As with a moving pendulum or an aircraft in flight, many different forces can 

act simultaneously to disturb an equilibrium; if one is reduced or eliminated, others become 

predominant. Sustainability can only be achieved when all forces upsetting the balance are 

removed282.  

 

However, the methodology of measuring ‘sustainability’ or ‘sustainable development performance’ is 

in fact not standardized. There is no textbook, which gives a methodology that is generally accepted 

and applicable across regions and sectors283. While many of these indicator programmes have 

varying methodologies and focuses, there is a surprising amount of similarity between the actual 

categories of indicators.  Many indicators, such as air quality for example, are found in the majority 

of indicator programmes, regardless of whether the programme is a quality of life index, a 

sustainability index, or a community health index.  

 

Emerging and industrialized cities have different and distinct challenges in relation to sustainability. 

Thus these indicators have to provide a general framework while providing means to measure 

progress and evaluate alternatives. Since not all indicators and underlying elements are measured in 

common units and some elements are incommensurate, this then is naturally a challenge for 

selection. The selection of sustainable urban transformation indicators follows some of the criteria 

for good sustainability indicators outlined by MacLaren (1996) 284 and Hardi and Zdan (1997) 285, such 

as scientific validity, reliability, guiding vision, holistic perspective, broad range of conditions, 

relevance, essential elements, adequate scope, responsive to change, comparability, easily 

understood, practical focus, and openness.  

 

Therefore, according to the goals and characteristics of sustainable urban transformation, this 

research seeks a limited set of indicators that can be used to mark the achievement of the goals and 

collectively plot progress toward or away from sustainability. These indicators are selected based on 

a review of current assessment tools for sustainable urban development and literature relevant to 

sustainable urban transformation. The main principles for selecting indicators for sustainable urban 

transformation in this research are the following:  

 

                                                
281

 Dahl A.L. 1996.  Measuring the Unmeasurable. Our Planet, 8(1). pp.29-33. 
282

 Dahl A.L. 1995. Towards Indicators of Sustainability. Paper presented at Scope Scientific Workshop on Indicators of 
Sustainable Development. Wuppertal. November 15-17, 1995. 

283
 Hardi P., Barg S., Hodge T. and Pinter L. 1997. Measuring Sustainable Development: Review of Current Practice Occasional 
Paper.  Number 17. Ottawa: Industry Canada, International Institute for Sustainable Development. 

284
 Maclaren V. 1996. Developing indicators of urban sustainability: A focus on the Canadian experience. ICURR Press. 

 Maclaren V.W. 1996. Urban Sustainability Reporting. Journal of the American Planning Association. 62:2.pp.184-202.  
285

 Hardi P. and Zdan T. 1997. Assessing sustainable development: Principles in practice. International Institute for 
Sustainable Development, Winnipeg, Saskatchewan. 



 103 

(1) Based on the understanding of sustainable urban transformation, the indicators have to 

address issues relevant to the urban transformation process, specifically changes in terms of 

economic, social and environmental processes (usually related to spatial, environmental and 

social changes), which cover all three elements of sustainability (i.e., human well-being, built 

environment and natural environment)286. The specific indicators relevant to the urban 

transformation process, along with an underlying set of elements, will provide a 

comprehensive approach to analyse sustainability issues.  

 

(2) A limited number of indicators will simplify the decision making process with which decision 

makers evaluate different alternatives and policy choices, and progress towards goals287. It 

was thus agreed that the number of indicators should not exceed ten. 

 

(3) The indicators can be influenced by activities of the municipality directly or indirectly in order 

to achieve a sustainable urban transformation process.  

 

(4) The indicators are easy to measure and data should be readily available. Data must be 

available on the urban scale with qualification. Some data is ideally suitable for identifying 

the sustainable urban transformation process such as GHG emission, but it is not available in 

many cities and lacks long-term statistics.  

 

(5) The indicators are easy to understand so that not only decision makers and experts, but also 

citizens and other stakeholders can understand and thus participate in the sustainable urban 

transformation process.  

 

According to these criteria and based on reviewing several indicator sets in terms of potential 

indicators that could be useful for examining sustainable urban transformation regarding built 

environment, natural environment and human well-being, this research proposes nine key indicators 

to measure the sustainable urban transformation process. Table 3 gives an overview of these 

indicators. Most of the indicators in this table are scaled to per capita value for regression analysis 

with GDP per capita and also for the comparative analyses. Those highly correlated indicators will be 

eliminated out of the core set through regression analysis, which gives potential to abstract the most 

relevant indicators for sustainable urban transformation. 

 

In order to describe, analyse and compare the different urban transformation processes towards 

sustainability, this set of indicators is developed based on which mechanisms of sustainable urban 

transformation are possible to investigate. As discussed in Chapter 2, most assessment tools for 

measuring sustainability are either too broad to focus on the specific issues of the urban 

transformation system, or are concerned with narrowing issues down to sectoral processes, which is 

insufficient for the complex process of urban transformation. These indicators, together with the 

underlying data, will be evaluated and presented in the respective case studies. However, due to 

data availability and quality across cities, it was not possible to meet each criterion in a perfect sense. 
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Principals Indicators 

Human Well-being 

     Individual Wealth  Personal disposable income  

     Public Health Life expectancy at birth in years 

     Education Student-teacher ratio 

Built Environment 

     Housing Residential floor area per capita  

     Public Space Public green area per capita  

     Public Transport Ratio of public transport (or car ownership per 

1,000 persons)
288

 

Natural Environment 

     Energy Consumption Electricity consumption per capita per year 

     Water Consumption Water consumption per capita per day  

     Air Pollutants SO2, NOx, PM10 concentration 

 

Table 3 Overview of Indicator Clusters for Sustainable Urban Transformation 

 

 

                                                
288
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3.3.1 Personal Disposable Income 

 

Disposable income is total personal income minus personal current taxes. In national accounts 

definitions, personal income minus personal current taxes equals disposable personal income (PDI). 

Subtracting personal outlays, which includes the major category of personal (or, private) 

consumption expenditures, yields personal (or, private) savings. Despite the formal definitions above, 

disposable income is commonly used to denote discretionary income. The meaning should therefore 

be interpreted from context. Commonly, personal disposable income is the amount of ‘play money’ 

left to spend or save by a person. It identifies the wealth of individuals (individual welfare) and thus 

has a critical role in determining the potential for mass consumption.  

 

Personal disposable income is influenced by productivity, employment growth and taxes. It is 

commonly used as a determinant of how much households can spend on consumer goods and 

services, and it provides insights into both family welfare as well as macro-economic performance. It 

is included in many sustainability sets289 to indicate the living standards and economic well-being. 

Economic well-being is a crucial element of human well-being because most aspects of well-being in 

modern human society have to be purchased, including food, water, shelter, health care and many 

forms of recreation. Personal disposable income provides a similar overview to GNP290 but is a 

measure that includes a number of other transactions with the rest of the world. Therefore it is 

useful in exploring the relationship of economic growth and human well-being in regards to 

identifying the sustainable transformation process.  

 

The gap between growth in GDP and growth in disposable income suggests that workers and citizens 

are not equally sharing the benefits of economic growth, which of course, on the other hand, also 

demonstrates the inadequacy of the GDP as a measure of real well-being. However, in a conventional 

world, poor nations begin to take on aspects of Western culture in terms of consumption. It has been 

argued that with increasing incomes and larger numbers of people joining the middle class, we will 

end up with a world in which it is much more difficult to survive291. For instance, if Asia were to end 

up with 33% of the motor vehicles in the world, we could have significant new problems. If the 

middle class formed a minority in most developing countries, there would not be much of a problem. 

But what if the middle class encompasses six billion people emulating America’s rate of consumption? 

It will surely be a dreadful future that challenges the limits of the Earth.  

 

As this indicator is largely perceived as an economic well-being indicator, there is so far no standard 

for the threshold on it. At the same time, concerning its impact on environmental quality, it must be 

considered, especially in the more developed cities.  
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3.3.2 Life Expectancy at Birth (in years) 

 

Life expectancy at birth indicates the average number of years that a newborn infant would live if 

prevailing patterns of age-specific mortality rates at the time of birth were to stay the same 

throughout the child's life292. Life expectancy at birth is an indicator of mortality conditions and, by 

proxy, of health conditions. It is one of the key indicators of human health and wellness, which is 

explored by many indicator programmes such as CEROI, CSD (core indicator) and UNCHS. It indicates 

the outcomes of human health but does not provide direct information on the determinants of 

health. 
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Figure 32 Life Expectancy at Birth (in years) 1960-2002 in China, South Africa and Switzerland 

(source: UN Database) 

 

Living a longer, healthier and more fulfilling life, which most people desire, is the ultimate measure of 

well-being at the individual and household level. Many factors contribute to longer lives, including a 

healthy diet, good medical facilities and treatment, and improved socio-economic conditions. 

Although premature mortality and infant mortality are declining, stress is rising, smoking is high 

among working women, and obesity has increased dramatically. For instance, the life expectancies at 

birth of both China (73.0 in 2005-2010 estimated by UN) and Switzerland (81.7 in 2005-2010 

estimated by UN, the world average is estimated at 67.2293) have increased since 1960 (Figure 32), 

due to improved socio-economic conditions. Contrary to this, South Africa has experienced a 

dramatic decline in the life expectancy at birth since the early 1990s, due to the effects of the 

HIV/AIDS epidemic .   

 

These problems can be translated into health care expenditures. As a rule, the more a nation spends 

on health care, the healthier its citizens will be. High-income countries spend an average of 2,505 

USD per capita per annum on health care. Their public expenditures, as a percentage of GDP, are 

6.2%; in addition, private expenditures are 3.7%, bringing the total to 9.9%294. In some high-income 

countries, the percentage spent on private health care is even higher. Compare the amount of 
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money high-income countries like Switzerland are spending on health care (6%) with the per capita 

spending of other regions: South Africa is 3.7%, or 84 USD; China 3.1%, or 69 USD. This is a huge 

difference. It is a problem aggravated by unique regional health burdens, such as HIV/AIDS, 

associated with developing regions such as Sub-Saharan Africa.  

 

Another question that has to be noted is: can the increasing trend in life expectancy be sustained? 

Some analysts suggest that we might see a saturation point or threshold for life expectancy. Though 

the factors known to influence health and longevity are income and education, the complex array of 

socio-economic and environmental determinants of human health still needs further investigation.  
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3.3.3 Student-teacher Ratio 

 

The (pupil or) student-teacher ratio is defined as the average number of fulltime students in a 

primary school per fulltime teacher. With a fair agreement on the beneficial effects of smaller class 

sizes and the teacher to student ratio on the students’ learning achievement in primary school, this 

ratio is an important variable that is used to measure human capital, quality of education and the 

effects on economic investments in education295, and in some specific cases, i.e. South Africa, it has 

been applied as an equity measure in order to equalize current state expenditure per pupil enrolled 

amongst provinces and between schools.   

 

The student-teacher ratio is one of the education human capital input indicators that demonstrates 

the resources devoted by government to primary education. In many African countries (i.e. Benin, 

Malawi, Mali, Mozambique and Senegal), the average teacher to student ratio is usually 1 to 50 or 1 

to 70, which can be compared to Denmark with a teacher student ratio of 1 to 10.6 or Italy 1 to 

11.3296. Since 1985, the average growth rate of the number of public teachers in Africa has increased 

by 2 percent per year, but meeting the demand for teachers requires an annual increase of 3 

percent297 . Shortfall in the student-teacher ratio would indicate necessary future efforts for 

improving conditions of education quality. In some countries (i.e. South Africa) it is applied as an 

equity measure. 

 

The evolution of this indicator reflects the condition of education quality, which is influenced by 

education policy and financial plans for education. However, this indicator does not show teachers’ 

qualifications, which have been proved to be an influential factor in some cases298.  

 

Given that some children do not have access to primary schools, it is also important to note that 

access to school is the basic indicator for social service in terms of education and equity. The 

conditions found in the cities of the middle and upper classes have been improved according to the 

numbers of children without access to school, however this research will not focus on this issue.  
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3.3.4 Residential Floor Area per capita 

 

All countries should give priority to measures that improve the quality of life and health by ensuring a 

safe and sanitary living environment for all population groups through measures aimed at avoiding 

crowded housing conditions299. Floor area300 per capita, in this case residential floor area per capita, 

is defined as the median usable living space (floor area in square metres) of a housing unit divided by 

the average household size. This indicator measures the adequacy of living space in dwellings, which 

is the basic human need for shelter. It is a key indicator of housing quality. A low value for the 

indicator is sign of overcrowding301.  

 

There are several examples of indicator programmes302 that have used or suggested floor area per 

capita as a physical sustainability indicator303 in order to explore the status of housing within urban 

areas, and these have the potential of being useful in terms of examining the relationship between 

the built environment, human well-being and the natural environment.  

 

As a Socio-Economic Indicator 

Housing conditions in many parts of the world are deteriorating, mainly as a result of low levels of 

investment. Residential floor area per capita is to a considerable degree the outcome of market 

forces (housing demand and housing supply), which are, in turn, shaped by the overall housing policy 

framework. Housing policies, particularly in urban areas, greatly affect the living conditions of 

residents. In low-income settlements, reduced space per capita can be associated with certain 

categories of health risks304. Adequate and affordable housing are closely linked to economic and 

community health indicators. The availability of adequate, affordable housing directly relates to the 

quality and stability of neighbourhoods and communities.  Sprawl caused by high housing prices in 

cities and particular housing polices increases fuel consumption and vehicle miles traveled.  Variety in 

available housing types is also important.  The lack of affordable housing is a primary cause of 

homelessness.  Access to shelter is one of the most basic housing issues and the extent of 

homelessness in an urban population is often indicative of the level of social care in the community.    

 

This indicator is closely linked to several other socio-economic indicators with which it should be 

considered, including population density, rate of growth of urban population, area and population of 

informal settlements, and infrastructure expenditure per capita. It is one of the 10 key housing 

indicators approved by the United Nations Commission on Sustainable Development (UNCSD) to 

measure progress towards meeting the objectives of the Global Strategy for Shelter to the Year 2000, 

adopted by the General Assembly in 1988 and by the Commission in 1995305. The housing related 
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indicators of the UNCSD are: living space (floor area) per person; population of urban formal and 

informal settlements; distance travelled per capita by mode of transport; and intensity of energy use. 

The earlier version contained an indicator of affordable housing (the ratio of average house price to 

average industrial wage) but this was dropped from the revised edition306. The very limited nature of 

this set may be attributed to the fact that it was not designed specifically for developed countries. 

The revised UNCSD themes were the starting point for many countries in their national indicator 

sets307. 

 

Residential floor area per capita alone does not give a complete picture of living conditions as 

housing size, housing quality and environmental settings are usually but not necessarily linked. 

Cultural values affect sensitivity to crowding as well. One of the limitations of the indicator is that 

informal settlements in particular are likely to have much less space per person, as are disadvantaged 

groups. Various levels of data collection are necessary to provide a full picture of this aspect of 

housing. However, according to the surveys of UNCHS308, this indicator is more precise and policy-

sensitive than related indicators, such as persons per room or households per dwelling unit.  

 

 Percentage of countries with floor area 

per capita of: 

Number of countries 

 20 m
2
 or 

more 

Less than 

20 m
2
 

Total With data 

available 

Total 

World 35 65 100 37 184 

    More developed regions 58 42 100 19 43 

    Less developed regions 11 89 100 18 141 

    Least developed countries 0 100 100 4 45 

    Africa 0 100 100 9 53 

    Asia and Oceania 25 75 100 8 57 

    Latin America and Caribbean 0 100 100 1 31 

 

Table 4 Distribution of Countries according to Floor Area per capita309, 1990-1995 (source: 

Charting the Progress of Population, UNDP) 

 

Table 4 shows the distribution of countries according to the floor area per capita. Since data 

availability is very limited for this indicator at the country level310, observations based on this national 

data should be interpreted carefully. At the global level, out of 37 countries with data available, two 

thirds report floor area per capita of less than 20 square metres311. There are big differences in floor 

area per capita among the major regions in the world. In the more developed regions, about 60 

percent of the countries with data report floor area per capita of 20 square metres or larger. In the 

case of less developed regions, only 10 percent of the countries do so. Based on the limited data, 

African countries tend to have less floor area per capita than those in other regions, which is less 
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than 20 square metres for all African countries. Three quarters of the Asian and the Pacific countries 

also have less than the average, which lies between Africa and more developed regions. 

 

Table 5 explores the city-level data that was used in Table 4. In more than half of the cities of more 

developed regions, floor area per capita was 20 square metres or more. In the less developed regions, 

only 7 percent of the cities fall in this category, while over half have an average floor area under 10 

square metres per capita. Urban housing in Africa and Asia Pacific were significantly more crowded 

than in the more developed regions. In 94 percent of African cities, the average floor area was less 

than 15 square metres per capita, which was the case for about 80 percent of the cities in Asia and 

Oceania as well. More than half the cities in both regions had no more than 10 square metres per 

capita. 

 
 

 Percentage of cities with floor area per capita in the 

range (m
2
): 

Number of 

cities 

 

20 m
2
 

or 

more 15-19 10-14 5-9 

Less 

than 5 Total 

With 

data 

availa

ble Total 

World 18 18 24 28 13 100 188 237 

    More developed regions 56 37 5 2 0 100 41 62 

    Less developed regions 7 12 29 35 17 100 147 175 

    Least developed countries 4 4 23 37 33 100 52 63 

    Africa 5 1 33 40 21 100 80 94 

    Asia and Oceania 5 15 32 32 17 100 41 49 

    Latin America and Caribbean 15 42 15 23 4 100 26 32 

 

 

Table 5 Distribution of Cities according to the Floor Area per capita, 1990-1995 (source: Charting 

the Progress of Population, UNDP) 

 

 
As an Economic-Environmental Indicator: Is There a Threshold or Turning Point? 

In high-density cities, floor area per capita is usually lower than in low-density cities or towns.  

Housing regulations in general influences this.  Thus, in low-density cities, the floor area per person is 

usually larger than needed for the inhabitants; this commonly leads to the misuse of resources such 

as electricity, water, and land.  Floor area can be used as an indicator of sprawl and therefore has the 

potential of being useful in terms of examining the relationship between the built environment, 

natural environment and human well-being. Regarding the fact that housing has significant potential 

to contribute to sustainability, the floor area per person can be useful in assessing not only the life 

quality regarding housing quality, but also how resources are being used, especially in terms of 

energy consumption. While the overwhelming issue in the developing world is housing deficiency, 

few studies are dealing with the environmental impact of the growing size of residential floor area 

per capita. Some research identifies the increasing floor area per capita as a cause of increased 

domestic energy consumption312. However, since most research equates the demand for larger living 
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space with a better quality of life, most effort goes into developing energy-efficient building 

technologies, i.e. Minigie-P house in Switzerland, rather than putting a threshold on the floor area 

per capita.   

 

There are no targets, standards or benchmarks developed for this indicator to be used on a global 

scale. Yet as such a benchmark might be different from city to city across the world, both emerging 

and industrialized countries are required to redefine this indicator towards a more sustainable future 

with regard to the direction of urban transformations.  
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3.3.5 Public Green Area per capita 

 

Quality of life issues are central to all the various definitions of a sustainable city. The parks, green 

spaces, open areas and playgrounds within an urban area influence the quality of the urban 

environment for residents, contributing to the overall health of the city environment. Green spaces 

symbolize peace, minimal stress and a cleaner environment for many people, which are considered 

as important factors in making a city liveable, pleasant and attractive for its citizens and guests. 

There are proven benefits to mental health by having open space within walking distance.   

 

Public green area per capita, or average public green space (in square metres) per person313, 

indicates the total surface area of green spaces per inhabitant that is open to the public in the city. It 

offers recreational opportunities and contributes to the aesthetics of the environment, as well as 

being important for biodiversity by providing habitat for species of flora and fauna.  More open 

spaces mean less impervious surfaces, which can help control drainage and improve water quality, 

and more vegetation can improve air quality through release of oxygen and absorption of 

pollutants314. Through accelerating urbanization, mass demographic growth and expanding global 

consumption patterns, more and more open spaces in cities continue to be converted into industrial, 

commercial or residential areas. Green space has become an increasingly scarce resource, for which 

many competing forces battle for the right to control and manipulate it. The loss of open spaces in 

cities will put tremendous strain on resources and threaten human health. Evidence indicates that 

the frequency of physical activity is negatively affected by a lack of greenery315. Thus public green 

space per capita, as a land-use indicator can be valuable for examining the citizens’ daily well-being 

and quality of life316. 

 

There are several examples of indicator programmes that have used or suggested indicators with 

which to explore the status of green spaces within urban areas, among which the amount of green 

space per capita is useful in terms of examining the relationship between the built environment and 

human well-being. For instance this type of indicator was selected as one of the common 

sustainability indicators by the Canada Mortgage and Housing Corporation (CMHC) and Environment 

Canada through Measuring Urban Sustainability - Canadian Indicators Workshop (1995). The average 

public green area per capita is also included as the indicator of ecological resources by the Chinese 

government317, and as one of the environmental indicators of healthy cities by the World Health 

Organization. As one of the public responsibilities of the government’s commitment, the increasing 

of per capita public green space within a city is dependent on land use planning and investments, 

which ensure and preserve adequate amounts of parks, green land, and playgrounds.  

 

The international standard is 11 square metres per person, and most European cities have 20 square 

metres of public green space per capita, while in many rapidly urbanizing cities, it can be far less. For 

instance, Istanbul has only 6.4 square metres of public green space per capita in the metropolitan 

municipality318. So far, there are no known targets for this measure.  

                                                
313

 It is calculated by using total number of areas (m
2
) green spaces with public access to total number of inhabitants. 

314
 SEPA. 2000. Environmental Indicators in Community Planning: A Presentation of the Literature.  

 OECD.  1997. Better Understanding Our Cities: The Role of Urban Indicators, EEA Indicator Set. 
315

 World Health Organization.2010. Social and gender inequalities in environment and health. WHO.  
316

 Chiesura A. 2004. The role of urban parks for the sustainable city. Landscape and Urban Planning.68(2004).pp.129-138. 
317

 Tian et al. 2007. The Development Suggestions on the Construction of Ecological City in Tianjin Comparing to Beijing and 
Shanghai. International Journal of Business and Management. Vol.2, No.5.2007. 

318
 www.turks.us/article.php?story=20090623071150451 



 114 

3.3.6 Public Transport and Car Ownership per 1,000 persons 

 

The growing population and expanding urban area have resulted in more transportation. It has 

become a part of urban daily life, providing the access and mobility demanded by society and 

economy. But at the same time, it also raises threats to environmental quality and human well-being.  

Hence transport, in its various modes, place pressures on the environment. Transport policies, 

including public transport, are some of the most important urban issues, playing a determining role 

in the economy and quality of life. 

 

Along with its benefits, motorized transportation can stress human health and the environment in a 

variety of ways. Exhaust emissions contribute to urban air pollution, including smog events, climate 

change, and acid rain. Spills and leaks of fuel and other materials contaminate soil and water. 

Growing demands for fuel drive the depletion of fossil fuel resources. Transportation infrastructures 

(i.e. roadways, rights-of-way and maintenance lots) fragment the land, removing it from other uses, 

such as agriculture, and alter wildlife habitat. Additionally, transportation directly affects human 

well-being through increased noise and congestion, which is highly associated with air pollution, 

particularly in the case of urban residents, thus reducing the quality of life, increasing the number of 

vehicle-related accidents, causing general frustration for the population, and promoting a range of 

disease symptoms, ranging from not so severe to permanent impairment of health or aggravating 

chronic disease319. 

 
 
Figure 33 Numbers of Motor Vehicles (source: UNEP Global Environment Outlook 2000) 

 

The evolution of transport is certainly one of the most noticeable changes in human infrastructure in 

the past fifty years. The desire of consumers, initially in developed countries, to control their own 

mobility has guaranteed a movement away from water and rail transport to that of road and air. 

Since the Second World War, the number of vehicles on the road has risen from about 40 million to 

some 680 million (Figure 33). Yet the developing world is now responsible for the fastest growth. If 

current trends persist, there will be more than 1,000 million vehicles on the road by 2025, which will 

largely threaten the environmental balance. 

 

On the contrary, public transport saves valuable space and energy compared to private transport, 

and has positive health benefits. Walking and bicycling can improve health, promote neighbourliness 

                                                
319
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and a sense of place, expand mobility, and enhance public safety. Pedestrian and bicycle-friendly 

streets are vital public amenities, which also discourage automobile use and their associated 

negative effects. Thus there is great potential for public transport in achieving urban sustainability. 

Since motorized transport is associated with congestion, air pollution, accidents, reduced 

productivity, and general frustration for the population, the use of alternative modes of transport is 

seen as a positive indicator, having positive health benefits.  

 

Many indicator programmes have incorporated a variety of transportation indicators into their 

system. The indicator of participation rate of public transport is found useful in exploring the 

relationship between the built environment, natural environment and human well-being. It is 

measured by the proportion of trips undertaken by non-private transport within the city, such as 

train or tram, bus or minibus, motorcycle, bicycle or walking, which reflects the capability of urban 

transport in terms of creating more sustainable mobility patterns. This indicator alone cannot give an 

overall picture of the quality of mobility, but it is widely used in many sustainability indicator sets, 

such as CEROI, OECD and UNCHS320 indicator sets, for examining the impact of the human urban 

activity on the environment 

 

While data on transport modes are usually obtained through specific transport surveys, this data may 

be difficult to obtain, especially disaggregated data. If data cannot be provided for the level of detail 

above, the alternative indicators such as private motorized vehicles, car ownerships per capita (in 

1,000 or 10,000 persons) will be applied for examination on the sustainability of urban transport. 

Vehicle use has implications for air quality, active living and health.   

 

 

                                                
320

 UNCHS. (available at: www.urbanobservatory.org/indicators/guidelines/comprehensive) 
 EF. 1998. Urban Sustainability Indicators for the Improvement of Living and Working Conditions. 
 OECD. 1997. Better Understanding Our Cities: The Role of Urban Indicators, EEA Indicator Set. 
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3.3.7 Electricity Consumption per capita  

 

The impact of future economic growth, coupled with an increasing population means that we will 

need more energy (Figure 34).  

 

 
 

Figure 34 World Energy, GDP and Population, 1965-2003 (source: World Energy and Population, 

2007) 

 

Energy is also an essential component of development. Today, developed countries, and more 

specifically industry, are the major contributors to energy consumption. In 1995, the high-income 

countries, home to 20 percent of the world's population, accounted for about 60 percent of 

commercial energy use. The prominent sub-sectors include, iron and steel, chemicals, petroleum 

refining, pulp and paper, cement, agriculture, construction and transport – albeit, household 

consumption is also substantial. Developing countries, however, are often unable to satisfy demands 

with commercial energy sources. These countries are thus in a continuous search for substitutive 

energy sources – including fuel-wood or animal dung, the results of which are often more damaging 

than the alternative. The expansion of the energy sector in the developing world has and will 

continue to have serious impacts on the local and global environment. Figure 35 shows that energy 

consumption per capita in Switzerland has continued to grow since the mid 1990s. China’s energy 

consumption per capita has also been steadily increasing since 2000. It is of critical importance that 

the connection between energy and consumption trends be clearly defined.  

 

The indicator of energy consumption per capita reflects annual consumption of commercial primary 

energy (coal, lignite, petroleum, natural gas, hydro, nuclear and geothermal electricity) in kilograms 

of oil equivalents per capita. It reflects the level of industrial development, the structure of the 

economy and patterns of consumption. Changes over time can reflect changes in the level and 

balance of various economic activities and changes in the efficiency of energy use (including 

increases or decreases in wasteful consumption). 
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Figure 35 Energy consumption, Electricity consumption in China, South Africa and Switzerland 

(source: UN Common Database) 

 

Electricity consumption per capita is defined as annual electricity use per capita in gigawatt hours 

(GWh/person/year). This indicator measures the average annual consumption of electricity per 

person. Electricity consumption impacts air quality and greenhouse gas emissions321. It refers to gross 

production, which includes consumption by station auxiliaries and any losses in the transformers that 

are considered integral parts of the station. Also included is total electric energy produced by 

pumping installations without deduction of electric energy absorbed by pumping.  

 

On one side, as Joyeux and Ripple (2007) 322 put it, ‘given that electricity consumption at the 

residential level is perceived to provide valuable insights into the standards of living of a country’s 

residents, any index that aims to measure standard of living but does not capture this information 

should be questioned’. One the other side, electricity is often produced through the burning of fossil 

fuels, or the harnessing of hydroelectric power. Electricity generation produces emissions of carbon 

dioxide (CO2) on its own, but the burning of fossil fuels is an additional source of CO2. By reducing the 

amount of electricity that we consume, we can reduce emissions of greenhouse gases and help stop 

global warming323.  

                                                
321

 OECD. 1997. Better Understanding Our Cities: The Role of Urban Indicators, EEA Indicator Set. 
 WB Development Data Group, 1999. World Development Indicators 1999. World Bank Publications, USA 
 The Regional Municipality of Hamilton-Wentworth, 1996  
 (available at: www.vision2020.hamilton-went.on.ca/indicators/98report) 
322

 Joyeux R. and Ripple R. 2007. Household energy consumption versus income and relative standard of living: a panel 
approach. Energy Policy 35 (1), pp.50–60. 

323
 CEROI puts the objective of this indicator as: to reduce overall energy consumption. 
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According to the International Energy Outlook 2005, released by the Energy Information 

Administration (EIA)324, the worldwide consumption of electricity is expected to increase gradually. 

Much of the growth in energy use is projected for the developing world. However, much more 

attention should be devoted not only to emerging countries such as China and South Africa, but also 

to the developed countries such as OECD European countries which have a high rate of consumption. 

Figure 36 compares per capita consumption of electricity in different countries in terms of their 

Human Development Index (HDI)325 that while a certain minimum level of electricity services is 

required to support human development, further consumption above that threshold is not 

necessarily linked to a higher HDI. The figure indicates that a relatively high HDI (0.8 and above) has 

been achieved in countries where per capita levels of electricity consumption differ by a wide range.  

 
Figure 36 Relationship between Electricity Consumption per capita and Human Development 

Index (HDI), 2003-2004, adapted from IAC Report 2007 (source: UNDP, 2006) 326 

 

As the economy grows rapidly and demand for a higher quality of life results in more consumption, 

an increase of electricity consumption will follow. There are links between energy use and household 

spending (through the purchase of domestic appliances and direct spending on electricity and gas)327. 

Thus per capita electricity consumption plays an important role as not only a relevant economic 

welfare indicator, but also an economic environmental one as well. There are, however, no related 

international standards for this indicator.  

 

It is also necessary to note that measuring electricity is only one part of determining energy efficiency. 

Including figures for the consumption of fossil fuel, and the supply source of electricity would provide 

a more complete picture. 

                                                
324

 U.S. Department of Energy  2005. International Energy Outlook 2005. Energy Information Administration (EIA). Office for 
Integrated Analysis and Forcasting. U.S. Department of Energy. Washington, DC. 

325
 HDI is a composite measure of well-being that takes into account life expectancy, education, and GDP indicates. 

326
 Note: World average HDI equals 0.741,World average annual electricity consumption per capita, at 2490 kWh/person.year, 
translates to approximately 9 gigajoules (Gj)/person.year [10000 kilowatts (kWh) = 36 Gj], The Sustainable Energy 
Challenge. IAC Report. 

327
 InterAcademy Council (IAC).2007.Lighting the way: towards a sustainable energy future. IAC Secretariat. The Netherlands. 
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3.3.8 Water Consumption per capita per day 

 

Water, one of the most significant resources on which all life depends, has been under growing 

pressure in recent decades. With tremendous urbanization, annual water withdrawals have nearly 

tripled from 1,365 km³ in 1950 to 3,760 km³ in 1995. The per capita availability of freshwater 

worldwide fell from about 16,800 m³ in 1950 to 7,300 m³ in 1995 (Figure 37). Though population 

growth is often considered as the major causal factor, other issues such as intensity of use are also 

involved. For instance, a study in the UK shows that household water consumption accounts for 

around two thirds of water in the public supply (excluding leaks). Households consumed an average 

of 148 litres per person each day in 2007-2008. Annual changes in consumption rates are largely due 

to summer weather, and 2003-2004 was particularly warm and dry. It is believed that there has been 

no clear underlying increase in per person consumption rates328.  

 

There are 132 million people representing 20 countries who suffer from water scarcity, having less 

than 1,000 m³ per person and year, which is considered as a constraint to development and harmful 

to human health. If this trend goes on, more than twenty-five countries would be in this predicament 

by 2050, and the total population of all affected countries would grow to 1-2.5 billion (UNEP, 1999). 

Countries with low per capita income levels are especially vulnerable to water scarcity, and these 

nations have larger populations than countries with a higher per capita income. One reason for some 

optimism is that agriculture dominates the use of water now, but as countries grow richer, its share 

will decline329.  

 
 

Figure 37 Global Water Stress 1995-2025 (source: UNEP Global Environmental Outlook 2000) 

 

Therefore, there is an essential need to indicate trends in water consumption, particularly focusing 

on consumers’ needs for such a vital resource. Municipal water available for human use (water 

consumption) is an important and commonly measured parameter. Water consumption per capita 

per day reflects the contribution of households, business and governments to freshwater 

consumption on a per capita scale. High rates of water consumption can lead to higher costs for 

supplying drinking water, treating wastewater, maintaining and upgrading infrastructure, and threats 

to water levels and quality.  This indicator has been explored by numerous organizations and 

indicator programmes in many countries, including Sustainable Seattle, CEROI, ECI, EEA and UN-

Habitat330.   

                                                
328

 UK Department for Environment Food and Rural Affairs. Sustainable Development Indicators in Your Pocket 2009.  
329

 Rogers P.P. et al. 2008. Introduction to Sustainable Development. Earthscan.  
330

 CSD: core indicators, Commission on Sustainable Development, UN. 
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3.3.9 Air Pollutants 

 

Air quality varies depending on the region, local and long-range emission levels and sources, as well 

as the season. It is negatively affected by emissions from mobile and point sources; these are directly 

linked to energy consumption, environmental policy, urban density, motor vehicle transport and 

concentration of industries.  

 

This indicator should be measured at the average annual mean of the concentration of Nitrogen 

dioxide (NO2)
331 (ug/m3), Nitrogen oxide (NOx), Sulphur dioxide (SO2)

332 (ug/m3), and particulate 

matter less than 10 microns in diameter (PM10)
333 (ug/m3) in the air. Its objective defined by the 

UNEP CEROI334 is to minimize air pollution and its harmful effects on health, vegetation, water and 

soil. Air quality indicators are included in many indicators programmes, such as FMCQLRS, EEA, CEROI 

and ECI335.   

 

The main environmental problems associated with air emissions are harm to human health, the 

acidification and eutrophication of water and soils, and damage to natural ecosystems, cultural 

heritage and crops. In particular, emissions from sources in urban areas can have a significant local 

impact on human health and may have breached the biosphere’s CO2 absorptive capacity. Both 

developing and developed countries are in a sorry state regarding air quality, especially in rapidly 

growing cities in developing countries. Negative environmental trends have neither been reversed 

nor even arrested. For instance, smog is a common issue in urban areas and arises as a result of the 

combination of ground-level ozone, airborne particles, and other air pollutants. Emissions of nitrogen 

oxides, sulphur dioxide, ammonia, and volatile organic compounds contribute to this phenomenon. 

Air can also contain trace amounts of many toxic chemicals. Poor air quality has implications for 

human health. For instance, fine particles (diameters less than or equal to 2.5 micrometres (PM2.5)), 

pose the greatest threat to human health because they can travel deepest into the lungs. Particulate 

matter less than 10 microns in diameter (PM10) in many cities of developing countries are multiples 

of World Health Organization standards336. Air pollutants can also irritate the eyes, nose, and throat, 

reduce lung capacity, and aggravate respiratory diseases. It can also increase stress levels and hinder 

outdoor activities such as gardening and socialising with neighbours.  The health of infants, older 

people, and people with respiratory disease, is particularly vulnerable to the effects of poor air 

                                                                                                                                                   
 CEROI: Cities Environment Report on the Internet 
 ECI: European Common Indicators 
 EEA: European Environmental Agency 
 Sustainable Seattle: city sustainability indicators of Seattle, has produced reports examining over 40 sustainability 

indicators, divided into the broad categories of Environment, Population and Resources, Economy, Youth and Education, 
and Health and Community. 

 UN-Habitat: United Nations Human Settlements Progremme (UNHSP). Its global urban indicators database 2 contains 
policy-oriented indicators for more than 200 cities worldwide.  

331
 Nitrogen Oxides are a group of gases that can irritate the lungs, cause bronchitis and pneumonia and increase 
susceptibility to respiratory infection. Nitrogen oxides are of concern because of their role in ozone, acid rain and 
particulate matter formation and in eutrophication. Nitrogen oxides are created during combustion. 

332
 Sulphur Dioxide is a colorless, pungent gas, which can react with other chemicals in the atmosphere to form sulfate 
particles. Health effects include premature death, increased respiratory symptoms and disease, decreased lung function, 
and alterations in lung tissue and structure and in respiratory tract defense mechanisms. SO2 emissions are a major 
contributor to acid deposition, commonly known as acid rain. 

333
 Particulate matter is all airborne solid and liquid particle, except pure water, that are microscopic in size. Particulates can 
contain many different types of chemicals such as sulphates, nitrates, ammonia, trace metals and carbon compounds. 
Numerous studies have linked particulate matter to cardiac and respiratory problems such as asthma, bronchitis and 
emphysema. Particulates can also reduce visibility by scattering and absorbing light. 

334
 CEROI: Cities Environment Reports on the Internet, UNDP 

335
 FMCQLRS: Federation of Canadian Municipalities Quality of Life Reporting System 

 EEA: European Environmental Agency 
 ECI: European Common Indicators 
336

 www.who.org/peh/air/airguides2.htm 
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quality.  It can impact ecological health in the forms of acid rain and snow as well, while some air 

pollutants injure plants, reducing crop yields and forest growth.  

 

World Health Organization set guidelines for the air quality in Europe in 1996: NO2 (200 ug/m3, 1 

hour), SO2 (125ug/m3, 24 hours, 50 ug/m3 1 year), which is taken by many cities around the world as 

the threshold for concentrations of air pollutants.  

 

Most air pollutants come from the combustion of fossil fuels in motor vehicles, factories, industrial or 

thermal power plants, and home furnaces.  As such, air quality is strongly linked to many factors 

including: energy consumption, concentration of industries, environmental policy, city density, 

transportation modes, population patterns and of course economic patterns. Pedestrian and bicycle-

friendly streets, access to transits, and other urban design considerations can surely contribute to 

reducing emissions and improving air quality. This will also require changes in policies and 

technologies of car industries, as well as consumer behaviour.   

 

Across the world, there was an overall improvement in air quality in major cities in the developed 

countries during the 1980s due to environmental regulations on industrial emissions and structural 

change of urban economy. Emissions of some pollutants (SO2, PM10) have declined in urban centres 

in the last few decades. However, these significant improvements have waned over the past decade 

because of increasing numbers of automobiles and a trend towards larger, less fuel-efficient vehicles. 

At the same time, emissions of carbon dioxide in entire cities/regions have increased. In rapidly 

growing cities of developing countries, the growth of industrial sources of pollution together with car 

emissions has threatened the environment and quality of life in these cities. 
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3.4 Sustainable Urban Transformation Concept  

Based on the discussions in previous sections, Figure 38 illustrates the process of the sustainable 

urban transformation. It aims at (1) understanding the sustainable urban transformation and 

explaining the mechanism of sustainable urban transformation, (2) formulating and testing some 

assumptions, and (3) generating policy and action for sustainable urban transformation. This concept 

illustrates interrelations between the endogenous driving forces (governance, policy, population, 

wealth, technology and lifestyle) as well as exogenous driving forces (e.g. global economy, global 

politics) and urban systems (built environment, natural environment and human well-being). The 

major actors (governors, developers, planners, citizens, etc.) are also necessarily involved in the 

process.     

 

 
 
Figure 38 Process of Sustainable Urban Transformation (own source) 

 

The sustainable urban transformation (SUT) is a complex process within the specific period that 

processes are accumulative process from old urban system to the new urban system. It is a dynamic 

and evolutionary process that involves a variety of actors, such as decision-makers, investors, 

managers, planners, citizens. The old urban system refers to an urban equilibrium, current or original 

state of a city. The new urban system refers to a more sustainable urban equilibrium, planned or 

targeted state of a city. The new system is an innovation beyond the old one, targeting at 

sustainability. 

 

Endogenous 
forces

Exogenous 
forces
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Three sub-systems, built environment, natural environment and human well-being, are the elements 

of both systems (see Chapter 2). Built environment refers to the physical and spatial dimension of a 

city, namely man-made surroundings that provide the settings for human activity, ranging from 

buildings to infrastructure. Natural environment refers to simply the environment (i.e. natural 

resources, ecological systems, etc.), the resources of which are consumed by a city. Human well-

being refers to the social (cultural), economic dimension of a city that has influences on both the 

built and natural environment. 

 

 
 

 
Figure 39 Interrelations between Endogenous Driving Forces and Indicators (own source) 

 

 

Figure 39 highlights the interactions of major driving forces and respective sustainable urban 

transformation indicators. These processes are characterized by a highly interconnected group of 

basic driving forces that influence respective evolutions in the indicated sectors (SUT indicators). This 

interaction is not unidirectional, with the driving forces experiencing strong feedback from the 

indicators. This simplified concept can be used to describe the mechanism of sustainable urban 

transformation, and explain how these basic driving forces can become working configurations that 

shape and reshape the mechanism they sustain and in turn be sustained by them. This is the basis for 

informing strategies of sustainable urban transformation in cities. As mentioned earlier, both built 

environment and natural environment indicators have thresholds with the economic development 

process in the long run. Theoretically, human well-being can be increasing all the time along the 

economic growth, but if we want to achieve a more sustainable future, a threshold regarding the 

limits of natural resources that are consumed and enjoyed by human being must be established.  

 

In this research, a holistic approach will be applied to define urban transformation process by taking 

into consideration the economic, social and environmental dimensions. Three groups of dominant 



 124 

threats facing the urban sustainability of transforming cities with middle to high income are thus 

defined as follows (see also Table 2): 

 

I. Social dominated threats,  

II. Environmental dominated threats and 

III. Consumption dominated threats. 

 

These three types of threats to urban sustainability represent different behaviour in the course of 

economic growth. They occur at different stages of the urban transformation process, often 

sequentially (according to modernization theory), but not necessarily. From the viewpoint of urban 

sustainability, the ideal stage or type of a city is one that has neither social risks nor environmental 

risks, and which has minimized its environmental impacts caused by consumption. Hence, four stages 

can be defined in sustainable urban transformation process (Figure 40):   

 

 
Figure 40 Paths (Scenarios) of Sustainable Urban Transformation (own source)   

 

A. Social dominated threats stage 

B. Environmental dominated threats stage  

C. Consumption dominated threats stage 

D. Sustainable city 

 

Sequentially, potential paths of sustainable urban transformation can be illustrated as follows: 

 

SUT 1 (A  B  C  D) represents the sustainable urban transformation path from the Type A 

(social dominated threats) to Type B (environmental dominated threats), from Type B to Type C 

(consumption dominated threats), then from Type C to Type D (sustainable city).  
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SUT 2 (A  B  D) represents the sustainable urban transformation path from the Type A (social 

dominated threats) to Type B (environmental dominated threats), and from Type B directly to Type D 

(sustainable city). 

SUT 3 (A  C  D) represents the sustainable urban transformation path from the Type A (social 

dominated threats) directly to Type C (consumption dominated threats), and from Type C to Type D 

(sustainable city) 

SUT 4 (A  D) represents the sustainable urban transformation path from Type A (social dominated 

threats) directly to Type D (sustainable city).  

SUT 5 (B  C  D) represents the sustainable urban transformation path from the Type B 

(environmental dominated threats) to Type C (consumption dominated threats), then from Type C to 

Type D (sustainable city). 

SUT 6 (B  D) represents the sustainable urban transformation path from Type B (environmental 

dominated threats) directly to Type D (sustainable city).  

SUT 7 (C  D) represents the sustainable urban transformation path from Type C (consumption 

dominated threats) to Type D (sustainable city).  

 

These different sustainable urban transformation paths are driven by various endogenous and 

exogenous factors. The city is a complex system that involves various dimensions in terms of urban 

sustainability. The concept for sustainable urban transformation is illustrated in the Figure 27.  

 

 
 
Figure 41 Concept for Sustainable Urban Transformation (own source, also see Figure 27)  

 

It shows rough sketches of performance of each selected criteria (human well-being, built 

environment and natural environment) with respect to economic growth. Both built environment 

and natural environment have thresholds with the economic development process. Theoretically, 

human well-being can be increasing all the time along the economic growth (line I), but if we want to 

achieve a more sustainable future, it should also have a threshold regarding the limits of natural 

resources that are consumed and enjoyed by humans (curve II).  
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3.5 Sustainable Urban Transformation Trend Models Estimation 

Based on the previous discussions, sustainable urban transformation processes can be synthesized 

and represented by one equation (1), which measures the evolutions of these processes in the city in 

terms of achieving sustainability. The basic assumption of this approach is that sustainable urban 

transformation processes tend to converge with similar trends in the long run at certain income 

levels.  

 

With economic growth, indicators of human well-being and environmental well-being will both 

converge upon the point of long-term sustainability.  

 

yit = αi + β1 xit + β2 x²it + β3 x³it + β4 zit εit (1) 

 

Where (also Figure 42), Y is an estimated trajectory of sustainable urban transformation based on the 

set of sustainable urban transformation indicators applied in this research, namely human well-being 

and environmental well-being (built environment and natural environment).  It is a hypothesizing 

function of the urban transformation process within the given period of 1985-2005, upon which 

transforming cities of three urban transformation phases are distributed in terms of their respective 

development phases towards sustainability (Type A, B and C). X is wealth, i.e. economic growth, 

measured by GDP per capita, on which the evolutions of human well-being and environment are 

discussed.  

 

 
 

Figure 42 Integrated Sustainable Urban Transformation Trend Models (own source) 

 

The focal time frame set in this research is between 1985 and 2005, which is a relatively short period 

along the whole trajectory of any of the cities, yet this may reveal the main patterns of urban 

transformations unfolding at their respective trajectories. Evidence from the three cities will 

elaborate upon this model. The potential sustainable urban transformation paths will also be 

discussed based on the three cities.  

 

Y (‘SUT’) 
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CHAPTER FOUR  CASE STUDIES  

 

 

According to the research framework set forth in the previous chapters, in Chapter 4, three cities - 

City of Zurich (Zurich: 1985-2005), Shanghai (Shanghai: 1985-2005) and City of Johannesburg 

(Johannesburg: 1995-2007) - are analysed to validate the conceptual framework of sustainable urban 

transformation and to elaborate on its mechanisms.  

 

Placing the local and spatial development (i.e. urbanization and land use) in a global context allows 

an elaboration of the urban transformations considering the trends of expanding globalization and 

spatial evolution in the respective cities. The discourses of sustainable urban development in the 

respective cities are introduced to set the institutional context of the sustainable urban 

transformation, i.e. the understanding and implementation of sustainable development concepts in 

the urban context.  

 

The six key driving forces – population, governance, policy, wealth, technology and lifestyle – are 

evaluated in terms of their respective role in the urban transformation processes. Urban 

transformation processes are investigated according to the respective sustainable urban 

transformation indicators (see Chapter 3) from a longitudinal perspective in each city based on 

quantitative and qualitative analyses.  

 

The observations from the three case studies have revealed a range of key challenges facing cities 

regarding urban transformation processes towards sustainability, which differ from their respective 

socio-economic, environmental and institutional development and capacities. 
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4.1 Case Study: Zurich 1985-2005 

4.1.1 Urban Transformation 1985-2005 

4.1.1.1 Zurich within the Trends of Expanding Globalization 

 

Zurich (or Zürich) is the largest city in Switzerland and the capital of the Canton of Zurich (Figure 43). 

It is located in north central Switzerland at the north western tip of Lake of Zurich. While the 

municipality of Zurich itself had 382,906 inhabitants in 2009, the agglomeration of Zurich had 1.1 

million and the Zurich metropolitan area is an urbanised area of international importance, which 

consisted of a population of nearly 2 million inhabitants. 

 

 
 

Figure 43 City of Zurich  

 

The City of Zurich is Switzerland’s economic bedrock as well as an international centre of finance and 

commerce. It is a global city337. A third of the 500 largest companies based in Switzerland have their 

main office in the Zurich agglomeration and above all in the City of Zurich. But from an international 

point of view, Zurich is a small city, even if it is the largest one in Switzerland. In thirty minutes you 

can commute between Downtown Zurich and practically any point in the inner circle. The city centre 

can be reached within a maximum of one hour from any destination in the outer belt where another 

                                                
337

 Friedman J. 1995. The world city hypothesis. In Knox PL & Taylor PJ eds. World Cities in a World System. Cambridge 
University Press. 
Taylor P. and Walker D.R.F. 2001. World Cities: A First Multivariate Analysis of their Service Complexes. In Urban Studies. 
38.1. pp.23-47. 
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two million people live spread over a range of smaller towns and villages. The most important of 

these towns is Basel, which, next to Zurich, is the second centre of the metropolitan area. 

 

Fifty years ago, Zurich was an industrial town with a strong position in the machine-building and 

armament industries. In 1950, more than half of the total workforce was employed in the 

manufacturing sector. In the period after the Second World War, Zurich grew to be the centre of the 

Swiss economy, and in the seventies, with the increasing deregulation and globalization of financial 

markets, the transformation into a ‘global city’ began338. Zurich became the undisputed centre of 

Switzerland as a location for finance, and a headquarter economy established itself, specializing in 

the organization and control of global financial flows. In 2005 only around 7% of all employees were 

still employed in manufacturing (not including construction), while 36% of employment was 

concentrated in the core sectors of the global city economy such as financial industries, insurance, 

and business services. 

 

As stated by some researchers, such as Schmid (1997) 339and Estermann (2005) 340, during the 

decades after the Second World War, urban development in Zurich was defined by an encompassing 

growth coalition consisting of right-wing and social-democratic forces, following a relatively 

moderate course of modernization. However, these conditions changed at the beginning of the 

1970s: the protest movement of the late 1960s initiated the path for a radical questioning of a 

functionalistic urban development, and the economic crisis ended the ‘golden age’ of Fordism, during 

which period Swiss industry was, to a great extent, export-oriented and specialized in labour-

intensive high-quality investment goods and in consumer goods with a high standard of finish 

(especially metal, machinery, chemistry, watches, textiles and food), and produced in small and 

medium-scale plants by a skilled labour force and with sophisticated technologies (Höpflinger, 

1980341).  

 

In the mid-1970s, the development of Zurich towards a global city began, during which period the 

Swiss manufacturing industry gave an outstanding performance. Its strong position in the world 

markets and the availability of cheap immigrant labour enabled Swiss industries to expand mainly on 

a quantitative dimension, merely by extending production capacities rather than by modernizing and 

rationalizing. By the end of the 1970s, the proportion of employment in the secondary sector (e.g., 

manufacturing, construction, and crafts) lay between 45% and 50% which was exceptionally high 

compared with international figures.  

 

Globally, the fundamental restructuring of the capitalist world system has been going on for about 

two decades and has been accompanied by spectacular changes of economic, social, political and 

ideological relations. According to Estermann (2005)342 and Schmid (2004)343, the point of departure 

for this restructuring process is the crisis of the Fordist regime of accumulation, as analysed so 

carefully by the French regulation school, leading towards a new model of development. The model 

is distinguished by fundamental changes both to the production process and to the organization of 

the labour process, by the establishment of a new stage in the social division of labour, and by a 

reunification of the social classes. 
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It is argued that as a part of the global restructuring process, the radical economic transformation 

has caused fundamental changes in the urban development process of the city of Zurich in the last 

three decades. The spatial expression of the transition from Fordism to flexible accumulation is an 

urbanization process, which is just as ambiguous and difficult to understand as the changes in society 

as a whole. Two processes are defined of particular importance in Western societies: firstly, the 

change in the spatial division of labour created a new strategic role for major cities, transforming 

them into ‘global cities’ which functioned as new sites of production, as key locations for finance and 

for specialized service firms, and as command points in the order of the world economy; secondly, 

keeping pace with the flexibilization of social and economic relations as well as the fragmentation of 

spatial structures, which lead to a new model of urbanization. The post-Fordist metropolis is no 

longer a spatial concentration of labour and means of production, but becomes, increasingly, a 

spatial conglomeration of various, previously separated, locations - a polycentric urban region. At the 

same time, the urban periphery has been being spatially transformed, becoming a preferred location 

for offices and high-technology industries. The new business districts emerging at the margins of the 

metropolitan areas, called ‘outer cities’ or ‘edge cities’ or ‘exopoles’, indicate not only a radical 

change in the urbanization process but also a completely new type of ‘production of space’344. 

 

With global city formation process, globally defined claims of ‘headquarter economy’ collided with 

the locally defined everyday concerns of a large proportion of residents. The growth coalition fell 

apart, and the city was divided into two camps quarrelling about the urban development of Zurich. 

On the one hand, a new modernizing coalition was emerging, consisting of right-wing parties and the 

growth-oriented sections of the trade unions, which promoted the development of Zurich as a 

financial centre, the extension of the central business district (CBD), as well as the extension of traffic 

infrastructure. On the other hand, in the wake of the movement of 1968, a position was forming 

which was critical of urban growth: left-wing parties and various action groups and neighbourhood 

organizations united in a heterogeneous and fragile ‘stabilization alliance’ which fought for a liveable 

city with low rents and the preservation of residential neighbourhoods in the inner-city. On occasion, 

conservative forces also supported this alliance345. In support of the Swiss system of direct 

democracy, in which many questions and projects have to be decided by referendum, these opposing 

positions were transferred directly to the level of practical politics. In such conflict, both parties had 

their wins and loss, but in the end neither side was able to win decisively. The global city has been 

expanding within the region, and the situation in the inner-city of Zurich has been undergoing 

fundamental changes. 

 

4.1.1.2 Spatial Evolution      

 

The spread of settled areas, in particular in the City of Zurich with its limited land resources, has 

reached its limits. The spatial distribution resulting from the slight increases, stagnation or decline of 

the population and the changing demographic structure has led to a shift in demand, e.g., for sports, 

leisure and health activities. However, growth is so insignificant that the city can hardly be 

structurally changed anymore. Because the settlements are essentially already built, most of the 
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development must be realized through the transformation of existing areas 346 . This spatial 

restructuring in the City of Zurich has taken a number of forms (e.g., spatial fragmentation, peri-

urbanization and large-scale sprawl of new urban territories) and has been accompanied by social 

changes, reconstructions of labour markets and small-scale social segregations. For instance, the 

increasing residential floor area per capita and population growth pressure on land use is in conflict 

with land use for housing and recreations, as well as services347.  

 

From several researches on the city, the 1970s and 1980s were argued being marked by the changing 

process of Zurich towards a global city. In this context, two local lines of conflict were defined and 

proved to be crucial. The first one is the controversy concerning the modernization of the city, and 

the question of ‘urban culture’. The pattern of Zurich’s urbanization was growth oriented. It was 

however also characterized by a strong regulation of urban development and the conservation of 

inner-city areas. In the 1990s, a change of paradigm began to emerge with the process of 

metropolitanization and the expansion of the global city into the regional scale. The new mode of 

urbanization was thus established. It is characterized by a neoliberal policy of urban development, 

the emergence of new urban forms and configurations, and a new definition of the city348.  

 

Towards Global City 

From the mid-1970s to the mid-1990s, the urban development of Zurich was actually determined by 

an unstable political stalemate that resulted in a specific type of a ‘territorial compromise’. It 

included a rejection of large-scale modernizing strategies which considerably slowed down the 

transformation process of residential neighbourhoods in the inner-city. Yet, global city formation and 

the dynamics of urbanization were not fundamentally challenged349. During the considered period, 

the urbanization rate of the City of Zurich was maintained at 95%.  

 

This territorial compromise was argued to cover a second line of conflict, which for a long time did 

not come out into the open. The small-town, provincial forms of social regulation originating in 

Fordism and which were aimed at social control and conformism collided with the demands of 

cosmopolitan mindedness and open urban culture created by global city formation. Public life in the 

1970s in the city of Zurich was still characterized by a relative parochialism, which hardly left any 

margin for new lifestyles or alternative forms of cultural expression, which eventually caused a social 

explosion. On May 30, 1980 an urban revolt began350. A new cosmopolitan urban generation 

demanded the right to the city with riots. The consequences of this urban revolt which collapsed 

after two years became evident in later years. This movement had brought changes to Zurich’s urban 

life, its public spaces and cultural spectrum. The city government started to promote various kinds of 

cultural projects, and thus a cosmopolitan ambience evolved, radiating far beyond the city of Zurich. 

This is proved to create the basis for a successful economic sector of so-called ‘cultural production’, 

which includes such as design, image production and events. It plays a significant role today in the 

international competition among global cities351.  
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Within this context, a mode of urbanization was established based on this specific influence of 

modernization, stabilization as well as globalization of economy and culture. It is argued that this 

mode contained a concept of the city, which was both metropolitan and exclusive, based on the 

classical western image of the city as a coherent, dense and innovative whole. This concept 

ultimately reduced the focus of urbanity to a narrow fraction of urban reality, to the inner-city of 

Zurich. Seen from the urban centre, all areas outside this restricted district were considered boring 

urban periphery352. 

 

Metroplitanization 

The inner city evolved a culturally and socially pulsating urban centre, whereas opportunities for the 

construction of new offices and the expansion of the central business district were massively 

restricted, and service and financial enterprises were compelled to establish their additional offices 

at other locations. They moved into the vacant industrial zones inside the municipality of Zurich, and 

increasingly to the city’s outskirts during the 1980s. In various places outside the city of Zurich, new 

strategic centres of Zurich’s headquarter economy were developing. During this process, the global 

city functions were spread over an extended region, which in itself was structured as a ‘centre’353. 

Thus, a new urban spatial form evolved which was characterized by the regionalization of the 

economy and society. The city expanded to the regional dimension and the region became the unit 

of everyday life. This process was described by the metaphor of the supermarket, which included 

many very different places interconnected by a dense tissue of overlapping networks of interaction, 

which could be understood as metropolitanization in a general sense354.  

 

Urban sprawl  

The urban sprawl of Zurich refers to the context of the city-region of Zurich. In the late 1960s, a 

boom in automobile use and first highways around Zurich led to a large-scale migration into the 

surrounding green areas of the city. The introduction of the S-bahn in the 1990s, originally to 

decrease the bottlenecks caused by commuters, arguably helped further precipitate the process of 

suburbanization. In 1992, a new zoning law (BZO) came into effect, together with its revision in 1996, 

the foundations were laid for a new zoning of the city which allow for denser areas and facilitating 

the rapid transformation of areas within the city, such as Zurich West355.  

 

Regarding the use of land, the city-region is arguably moving along an inefficient path. In 2005, the 

Federal Office for Spatial Development published its report about spatial development in 

Switzerland356. The authors came to the conclusion that development was not sustainable and hence, 

was not in accordance with the principles of the federal constitution. 

 

One of the main challenges was seen in the spatial extension of the Zurich city-region with the 

negative consequences common for urban sprawl, resulting in increased costs occurring for the 

public sector and society. Subsidised high-standard public and private transport systems further 
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enhance the use of green field land for development357. In a framework of welfare economics this 

form of urban sprawl can be understood as a case of market failure, which provides a rationale for 

intervention358. It was argued that the development path did not take into account the full cost of 

infrastructure it generated, neither putting a value on open space nor considering the social costs of 

congestion. 
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4.1.2 Discourse of Sustainable Urban Development in Zurich  

 

4.1.2.1 Understanding of Sustainable Development  

 

Sustainable development is a tenet to which the Swiss Confederation and the cantons are bound. 

Switzerland bases its understanding of sustainability on the definition provided by the World 

Commission on Environment and Development (the Brundtland Commission) in its 1987 report 

entitled Our Common Future, namely that ‘Sustainable development is development that meets the 

needs of the present without compromising the ability of future generations to meet their own 

needs’359. The report underlined how economic, social and ecological processes are all connected, 

and provided the foundation for the three-dimension concept announced at the World Summit in Rio 

de Janeiro in 1992, as well as the World Bank's capital stock model of sustainable development. 

 

Article 2 (Object) of the Federal Constitution declares sustainable development to be a national 

objective, while Article 73 (Sustainability) calls upon the Confederation and the cantons to strive for 

‘…a balanced relationship between nature and its ability to renew itself, on the one hand, and the 

demands placed on it by the human race, on the other’. Until now, the Federal Council has 

implemented these constitutional obligations by means of sustainable development strategies (1997, 

2002 and 2008)360. 

 

The City of Zurich defines the term ‘sustainable development’ as follows: ‘sustainability is a 

development that ensures economic performance, strengthens human well-being and social equity, 

as well as secures natural resources for humans, animals and plants. When a decision is made that is 

negative to the development of one of the dimensions, the other dimensions have to adapt to this 

(reduction), if the benefits of this reduction can contribute to the other dimensions. And this 

reduction shall not be made in the same dimension all the time.’ This definition is highly abstracted 

and might cause misunderstanding in practice and, more importantly, it allows for a certain 

reduction in one sector of the sustainability sectors in order to increase the others, which is arguably 

a potential to give rise to unsustainable development, for instance, to reduce the environmental 

sustainability base for economic growth.   
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4.1.2.2 Implementing Sustainable Urban Development  

(1) National Sustainable Development Strategy 

In response to Earth Summit +5, in 1997 an initial strategy entitled Sustainable Development in 

Switzerland was drawn up and adopted by the Federal Council and the concept of sustainable 

development has been implemented in various policy fields. Since 1999, the objective ‘Sustainable 

Development’ has been incorporated within the Swiss Constitution. The valid Sustainable 

Development Strategy 2002 during the research period built on this policy formulated in 1997. The 

aim was to initiate a long-term social process of learning and restructuring, based on a broad 

understanding of sustainable development, which was operated as the basis for implementing its 

constitutional task of sustainable development in Switzerland. Since 2008, the strategy was renewed 

in line with the legislature periods in order to be in optimal alignment with the legislative programme.  

 

Guidelines for sustainable development policy 

The guidelines for sustainable development policy are rooted in the Swiss Federal Constitution 6 

(Arts. 2, 54, 73), as well as in important international sustainable development reference documents 

issued by the United Nations and the OECD. The European Union’s revised strategy 9 is another 

important source of information.  

 

The following guidelines update and flesh out the guidelines that the Federal Council submitted to 

the United Nations Commission on Sustainable Development in its report entitled ‘Ten years after 

Rio – Switzerland’s path to a sustainable development policy’361 and laid down its own Sustainable 

Development Strategy 2002. 

 

The Federal Council sets out its interpretation of Swiss sustainable development policy in concrete 

terms with six guidelines in 2002362: 

(1) Fulfilling our responsibility towards the future  

Satisfying the needs of today’s generations must not be at the expense of future generations. 

(2) Equal consideration given to the environment, economy and society  

Due consideration must be given to all three target dimensions.  

(3) Recognizing the individual characteristics of the dimensions of sustainable development  

Favouring one target dimension to the detriment of another is permissible within certain limits if this is 

not consistently detrimental to the same dimension and the biosphere’s overall ability to bear the 

attendant burden is taken into account. 

(4) Integrating sustainable development into all policy areas  

Sustainable development must be integrated holistically into all sectoral policies. 

(5) Improving coordination between policy areas and enhancing coherence  

The sustainable development strategy is to be implemented across the boundaries of all departments 

and federal agencies. 

(6) Achieving sustainable development on the basis of partnership  

The Confederation, cantons, cities and municipal authorities, as well as stakeholders from the private 

sector and civil society, are all to be included. 

 

In 2008, the guidelines were revised and there are now five guidelines as following: 
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(1) Fulfilling our responsibility towards the future  

This means promoting the principles of prevention, ‘polluter pays’ and liability.  

(2) Balanced consideration of the three target dimensions  

This means that none of the three areas of environmental responsibility, economic performance and 

social solidarity should be given more attention than another. 

(3) Incorporating sustainable development into all areas of policy  

Sustainable development should be incorporated as a maxim into all areas of politics and political 

processes of the Federal Council and Federal Administration. 

(4) Improving coordination between policy areas and enhancing coherence  

The social, economic and environmental impact of key political decisions should be analysed and 

assessed at an early stage, taking into account transparent decision-making processes, the full 

involvement of all stakeholders, and openly weighing up all conflicts of interest. 

(5) Achieving sustainable development on the basis of partnership  

All institutional levels (cantons, municipalities, regions, the Confederation) should work together 

constructively and fulfil their crucial role as an interface to civil society and the private sector. 

 

The latest guidelines (2008) annul the guideline 3 from the former guidelines (2002), which allow the 

potential of unsustainable development. Instead, the new guideline emphasizes the integrity of 

sustainability with ‘balanced consideration’ of environmental responsibility, economic performance 

and social solidarity. 

 

To flesh out the above federal policy guidelines, in particular guidelines 4 and 5, the Sustainable 

Development Strategy includes an action plan with concrete aims for the duration of the legislative 

period covering a wide range of action areas and measures. The action plan sets out how the Federal 

Council intends to achieve these sustainability objectives363.  

 

Action fields addressed by the Confederation in 2002 were364:  

(1) Economic policy 

Continued efforts to improve the competitiveness of Switzerland will be made while at the same time 

intensifying the debate about a more sustainable economic policy. The priority from the point of view 

of the social dimension is the provision of basic infrastructures. Incentives and a suitable framework 

will further stimulate modernization on an environmentally sound basis. 

(2) Environment and natural resources 

Insufficient progress has been made with decoupling resource use from economic growth. Natural 

resources are under pressure from development and modernization processes in business, transport, 

technology and tourism. Climate protection and preserving biodiversity are priority areas. 

(3) Spatial and settlement development 

Spatial processes are of major relevance to sustainable development. Thus, spatial development policy 

has to address the spatial requirements of industry, the need for efficient infrastructures, economical 

use of land and the protection of natural resources. 

(4) Mobility 

Ever-growing traffic volumes represent a key challenge for sustainable development. Mobility 

requirements must be met in an economically viable and efficient manner, all sections of the 

population and regions of the country must have access to mobility services, and the necessary 

mobility is to be managed in as environmentally sound a manner as possible. 

(5) Social cohesion 
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Sustainable social development is based on solidarity and justice within society. Important aspects 

here include the protection of human rights, an equitable distribution of prosperity, guaranteed 

healthcare provision, and equal rights for men and women. 

(6) Health 

Ensuring the physical health and psychological well-being of the population is a key factor in securing 

quality of life. This is greatly dependent on the state of the environment. The rising costs of healthcare 

represent a burden on and risk factor for economic development.  

(7) Financial policy 

Of fundamental importance are sound finances, with sufficient flexibility for financial policy to fulfil the 

relevant governmental responsibilities. An undesirable redistribution of prosperity between different 

generations, where costs incurred now are deferred to later, must be avoided. To focus financial policy 

more closely on sustainable development, incentives for a more economical use of resources must be 

put in place. 

(8) Education and research 

Knowledge is a crucial factor in a country’s ability to withstand mounting international competitive 

pressures. Knowledge is also important in understanding the interrelationships between society, 

politics, the economy and the natural environment. In the education, research and technology sector, 

therefore, there is a need for better quality, a greater openness to outside influences, improved 

intercultural skills and lifelong learning. 

(9) Development cooperation and promotion of peace 

Sustainable development faces the challenge of growing economic and social inequalities worldwide 

and new North-South interdependencies, often accompanied by the overuse of resources. 

 

Observance of the fundamental principles of sustainable development is essential for 

implementation in these fields, which are derived from the Aalborg Commitments: an integrated 

approach to social policy, the environment and the economy, adaptation to the local situation while 

taking the global view into account, and a long-term perspective. 

 

Since there are no absolute measures of sustainable development, it is only possible to judge how 

sustainable a canton or a city is by comparing it against others. Around 30 indicators facilitate a 

comparison of the situation along the time line (monitoring) as well as benchmarking between 

various cities and cantons. The core indicators are also an ideal way of informing the public about the 

findings365. The primary function of these core indicators is to provide a means of assessing the 

current situation with regard to sustainable development, as well as how it changes over time, from 

a strategic policy perspective. 

 

The corresponding Federal Administration departments are responsible for implementation. The 

Federal Office for Spatial Development (ARE) is the federal government’s coordination platform for 

sustainable development in Switzerland. Within the ARE, the Sustainable Development Section is the 

knowledge centre for questions relating to sustainability. The aim is to integrate sustainable 

development across all policy areas in the country. In addition to its leading role for sustainable 

development, the ARE is also responsible for spatial planning and overall traffic and transport 

issues366, so in these two areas it is able to directly exercise its influence in favour of sustainable 

development in Switzerland. However, specific sustainability issues relating to individual policy fall 

within the purview of the respective responsible federal administrative units. 
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The Interdepartmental Sustainable Development Committee (ISDC) is composed of members of the 

various departments and coordinates the implementation of all measures. Its action plan of the 

Sustainable Development Strategy is derived from action areas defined as priorities in the ISDC 

analysis. They are as follows: tackling global warming and overcoming natural hazards; boosting 

economic productivity in combination with a decoupling from resource and energy consumption; 

sustainable use of natural resources and minimizing environmental impact; ensuring fair access to 

social and economic resources, and improving the integration of all population groups; and 

increasing the effectiveness of the global fight against poverty, and building peace367. 

 

The intention is to significantly intensify the assessment and optimization of political projects from 

the viewpoint of sustainable development (sustainability assessment), as well as monitoring (MONET) 

and controlling over the course of the current action plan. In any case, to make the administration’s 

work more transparent, a technical report provides an insight into implementation activities carried 

out under the action plan. Its first interim report on the strategy's implementation status was 

published in summer 2009368. 

 (2) Sustainable Urban Development Policy in the Canton of Zurich 

Under the Swiss constitution, not only the Confederation but also the cantons are called upon to 

promote sustainable development (Guidelines, 2002, 2008). Since under the Swiss federal system 

many areas that are important for sustainable development fall within their jurisdiction, the cantons 

play a key role in the implementation of sustainable development369.  

 

Each canton has designated an office responsible for sustainable development. However, the 

importance attached to sustainable development and the level to which it is codified in law, as well 

as its implementation varies from canton to canton. The following instruments and approaches exist 

at the cantonal level: 

(1) anchoring of sustainable development in the cantonal constitution or in legislation; 

(2) anchoring of sustainable development in the cantonal structural plan; 

(3) sustainable development as a focal point of law-making guidelines; 

(4) cantonal sustainable development strategy or Agenda 21 as an action plan; 

(5) anchoring in policy-making; 

(6) support for sustainable development in the municipalities. 

 

Although sustainable development is currently talked about in many cantons, it is not integrated 

consistently in all processes everywhere. It must become a matter of course for sustainable 

development to be included from the initial stages of policy making and throughout projects. The 

aim is for full integration on the political agenda. According to the federal constitution, the cantonal 

council of the canton of Zurich put on the record of the legislative focal points (core areas) of 2003 to 

2007 that sustainability is always more important in all the policy fields, thus to align with the 

national decisions on the structure of economic and living spaces of Zurich.     

 

The canton of Zurich regulated for the young constitutional regulation (2005) when there was still no 

connecting legislation or anything about ‘strategic sustainable development’, sustainability policy in 

the canton. 
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In early 2007, to facilitate and supervise development in the various sectors and to avoid imbalances, 

the Government Council of the Canton of Zurich issued a sustainability report covering 33 sectors, 

thus creating a common framework for sustainable development in the economic, environmental 

and societal sectors. The report provides an overview of trends in development within the canton 

enabling the authorities to take stock of the present position and to make decisions on state 

intervention370. 

(3) Conceptualization of Sustainable Urban Development in the City of Zurich  

The City of Zurich has acted on the concept of sustainability since the 1990s and it is also one of the 

most competent innovation centres for sustainability in the whole country. The important starting 

point for the sustainable development policy of the City of Zurich was the Local Agenda 21 project 

Future Zurich371 between 1998 and 2004. The Office for Urban Development of the City of Zurich 

decided in the year 2000 to develop a set of sustainability indicators as part of their activities 

concerning sustainable urban development. Together with ETH Zurich372, the city Office for Urban 

Development developed a sustainability indicator set of 21 indicators in terms of economic, 

environmental and social sustainability (Table 6), which was developed over the course of several 

workshops and was discussed with the Zurich Council for Sustainable Development373. The main 

objectives of the sustainability indicators are to monitor urban development, communicate 

sustainability issues to the public and allow benchmarking activities with other Swiss or European 

cities if possible374.  

 

In 2004, the first monitoring report identified the sustainable development of the city during 1987-

2004. In 2008, the indicators were adjusted in which the indicator of water consumption was 

replaced by renewable energy. This second monitoring report (2008) showed with many examples 

how the city itself achieved its actions incrementally in terms of sustainable development. The 21 

sustainability indicators are updated in the statistical yearbook of the city.  

 

Working together with a Council for Sustainable Development, the aims and operation principles of 

the sustainable development of the City of Zurich were fulfilled and pilot projects were initiated. In 

the city’s legislative planning report (2007–2011), the Federal Council has set forth its programme of 

government for the next four years. There are close links between legislative planning and the 

Sustainable Development Strategy. Both processes cover a wide range of issues, but they differ in 

terms of their content focus and time horizon. The initiatives that the Sustainable Development 

Strategy sets out are of a longer-term nature. Where content is concerned, it lends particular 

emphasis to a series of key challenges. Furthermore, unlike legislative planning, it is not restricted to 

legislative projects, but also covers important strategic campaigns designed to enforce existing laws.  

A report by the federal government’s Forward Planning Staff, entitled Challenges 2007–2011 laid the 

foundations for legislative planning. This report also incorporates all of the government’s significant 

forward planning work, specifically the GDP growth scenarios drawn up by the State Secretariat for 

Economic Affairs, the demographic scenarios produced by the Swiss Federal Statistical Office, the 

ARE’s outlooks for freight and passenger transport, and the prospects for energy issued by the Swiss 

Federal Office of Energy. All of these scenarios also provide an important basis for sustainable 
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development policy. Collating and considering all of this work at the same time means that the 

Sustainable Development Strategy is in step with the report on planning for the same legislative 

period.  

 

 Issue Indicator 

ECONOMY   
1 Added value Added Value per capita and year 
2 Employment Number of employees at the end 

of the year 
3 Unemployment Average unemployment rate per 

year 
4 City’s revenue Tax revenue per capita and year 
5 Public debt Municipal debt per capita and year 
6 Material welfare Income per capita and year 
7 Floor space Floor space per capita and year 
ENVIRONMENT   
8 Global warming CO2 emission per capita and year 
9 Mobility Modal split of bicycle, pedestrians 

and public transport 
10 Water Water consumption in households 

per capita per day 
11 Waste Household waste per capita and 

year that is not reused or recycled 
12 Air quality Number of days per year with 

good air quality according to 
national standards 

13 Noise  Portion of inhabitants exposed to 
harmful noise according to 
national standards 

14 Built-up area Built-up area per capita and year 
SOCIETY   
15 Satisfaction Satisfaction of the inhabitants with 

different aspects of the urban 
environment 

16 Social welfare Ratio of inhabitants living on social 
welfare 

17 Safety Crimes per 1000 inhabitants and 
year 

18 Equal opportunities Difference of income for women 
and men in similar jobs 

19 Child care Fulfilment of demand for child 
care facilities 

20 Integration Marriages between foreign and 
Swiss citizens 

21 International solidarity Share of city budget used for 
development cooperation per year 

 

 

Table 6 Sustainability Indicators of the City of Zurich (source: City of Zurich) 
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4.1.3 Driving Forces of Sustainable Urban Transformation 

4.1.3.1 Population 

 

Zurich is the largest city in Switzerland with an annual average growth rate of 0.5% during 1985-2005. 

There are 1.1 million people living in the Zurich agglomeration, while there are 1.9 million in the 

metropolitan area. 10% of all foreigners who move to Switzerland come to the City of Zurich, 

emphasizing its central role as an economic hub. 

 

The size of population is an important indicator concerning sustainable urban transformation. On the 

one hand, the population development itself has a direct impact on the spatial development of the 

city, such as the increasing demands for housing, infrastructure and social services. On the other 

hand, the population change in terms of its numbers plays a determining role on the other indicators 

that are evaluated based on the per capita scale, which must be considered as an important 

parameter. From the point of view of sustainable investments, each community aims to maintain the 

number of their inhabitants. While of course the increasing of population depends on the general 

initial situation, its possibility provides the residents with economic efficiency (activeness), and thus 

improves, not degrades, the quality of life for residents. 

 

In fact, in the lifetime of the broad levels of the population, Zurich’s economy had simply grown, first 

in the city and then at the periphery. While the city lost jobs in the manufacturing sector since the 

late sixties, it made up the loss by significant increases in the service sector. During 1985-2005, jobs 

(employment) in the secondary sector have been decreasing whereas those in the tertiary sector 

have been increasing375.     

 

In 1962, the city population reached its highest amount, about 445,314376. In the late 1960s, a boom 

in automobile use and the first highways around Zurich lead to a large-scale migration into the 

surrounding green areas. The population thus had been declining throughout the 1970s and 1980s 

due to this continuous migration of Swiss inhabitants out of the city. The introduction of the S-Bahn 

in 1990, originally to decrease the bottlenecks caused by commuters, arguably helped further 

precipitate the process of suburbanization. The immigration of population groups moving to the 

suburbs brought an unwanted tendency of segregation between the inner city and suburbs (namely, 

urban sprawl). This process has led to a negative outcome regarding both a balanced urbanization 

(spatial integration) of the population, and the financial situation of the city. In 1992, a new zoning 

law (BZO) came into effect, and with its revision in 1996 the foundations were laid for a new zoning 

of the city, allowing denser areas and facilitating the rapid transformation of urban areas such as 

Affoltern and Zurich West377.  

 

Meanwhile, concerning the decreasing population in the city before 1998, the Structural Plan (1998) 

defined ‘increasing population’ as one of the goals of city development policy. In addition to a merely 

quantitative consideration, the City of Zurich set the aim to control the structure of urban population 

in order to avoid further urban sprawl into the rural area. It was thus to diminish the existing social-
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demographic segregation between city and suburbs. The urban sprawl process seems to have slowed 

down in recent years.  

 

In the legislative period of 1998-2002 and also in the legislation afterwards, the City of Zurich 

justified focal points, which were attractive to families and people with high income and tax-paying 

potential. Concerning a big lack of big and attractive housing, which was considered as an attraction 

for those families mentioned earlier, the programme ‘10,000 Residences in 10 Years’378 was launched 

in 1998, in which new flats primarily for middle-class families were to be developed. Furthermore, 

the city also tried to upgrade the polluted urban quarters in order to improve the quality of life for 

various social groups.       

 

During 1985-2005, the total population of the City of Zurich had stabilized at 360,000 residents 

(Figure 44). The demographic structure has been transforming. With more Swiss leaving the city and 

more foreigners moving into the city, the City of Zurich is becoming more multicultural. The number 

of Swiss citizens in the City of Zurich reached more than 40% in 2000, which was the highest in the 

last four decades.     

 

 

354'000

356'000

358'000

360'000

362'000

364'000

366'000

368'000

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Population Zurich 1985-2005

 
 

Figure 44 Population in the City of Zurich, 1985-2005 (sources: Statistisches Jahrbuch Stadt Zürich, 

1990-2006) 

 

According to the latest projection of population, the short to medium-term perspective shows that 

population in the City of Zurich will probably reach its threshold of 400,000 within the next ten years. 

The increase of population surely poses pressure on land use issues and challenges the existing 

quality of life379.  
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4.1.3.2 Governance 

(1) Governmental Structure  

In order to understand these processes of urban transformation, it is necessary to first analyse the 

characteristic Swiss forms of political decision. 

 

Consensus model, direct democracy and participation 

The Swiss governmental system has a three-tier system of federal state, canton and municipality. The 

political organization of space is a unique feature of Switzerland: it is highly decentralised in terms of 

responsibilities of small territorial units, combined with extended democratic scope for influence 

capability. Blöchlinger states that Switzerland is a special case of a ‘highly miniaturised extreme 

federalism’ (2005) 380. The major content of this section is mainly drawn from Matthias Thoma’s 

research (2005) 381. 

 

The Swiss Confederation is considered one of the most decentralized states in the world. Cantonal 

governments enjoy the most extensive powers in policy areas among OECD countries382. According to 

the Swiss Federal Constitution, the cantons (regardless of their size and population) are autonomous 

and free to organize themselves as long as they comply with the basic principles of equality and 

democracy. Moreover, the federal government is obliged to involve the cantons in the legislative 

process by consultation (so-called ‘Vernehmlassung’) or through the Second Chamber of the 

parliament (Ständerat). Both the strong decentralization and the predominance of the cantons in the 

policy implementation process make central government intervention quite difficult383. Among 

others, these features reflect a high fragmentation of the Swiss political system. The Swiss cantons 

are less subject to the influence of the central government through financial transfers than sub-

national entities in most other countries384, because they own financial sovereignty with regard to 

expenditures and revenues. 

 

Described by Thoma (2005), the Swiss consensus model, with the executive government consisting of 

representatives from all main political parties with equal formal powers, may aggravate the 

development of spatial strategies. According to Lijphart (1999)385 Switzerland comes most closely to 

the ideal type of the consensus model of democracy. In such a consensus model, power is not 

concentrated in the hands of a majority and compromises are sought out through negotiation 

processes between actors of different political wings. He further argues that strong visions for a 

specific territory would require a political choice towards a certain mode of development, which 

might be more difficult to establish in a government of equal decision-making powers and changing 

majorities for specific urban issues. It is thus more likely that under consensus-oriented politics, the 

executive politicians engage themselves in a bargaining process to identify the lowest common 

denominator, which makes it difficult to define a meaningful spatial strategy that touches on 

contested and fundamental urban issues such as the spatial implications of a specific model of 
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economic development. In addition, he comes to conclusion that a common perception is that 

strategic thinking in urban development requires strong urban leadership. Especially, in cities with a 

Lord Mayor or ‘Oberbürgermeister’, which has strong executive powers, strategies can be developed 

and implemented more easily, due to the authority to issue directives. While in contrast to this 

circumstance, the mayors in Swiss cities or presidents of the cantonal governments have equal 

powers compared to the other members of the executive governments. 

 

However, this Swiss means of direct democracy, the extended property rights and participation 

procedures further challenge the potential success of ‘big strategies’. Even if a majority stands 

behind a specific strategy, its implementation on the local level could be contested. The direct 

democratic model generally opens up ways for opposition groups to intervene in urban development 

processes (Hitz, 1996386). These extended rights for appeals, with the legal basis in neighbourhood 

and environmental law and Swiss property rights, can be used to fight negative impacts by legal 

action. In addition, a well-established participation culture imposes further basic requirements on 

the development and implementation of a strategy. In a culture of participation, which is well-

developed in the City of Zurich in particular, cooperative planning processes became the norm 

(Eberle, 2003387). With these obstacles, city and cantonal governments might be reluctant to develop 

strategies with strong impacts on the built environment and might prefer a project-based approach 

of development, where single obstacles can be addressed in bargaining processes according to 

different cases. 

 

The ‘public choice’ argues that fully mobile public services consumers ‘vote with their feet’ for a 

desired level of service provision (Tiebout, 1956388). In theory, this leads to an economically efficient 

outcome. Considering planning interventions as a public service, in a ‘public choice’, municipalities 

would differentiate their planning mechanisms from each other to produce different outcomes 

according to their different favourable demands. Furthermore, political fragmentation is often seen 

as beneficial because it ensures competition between different public sector agencies and efficiency 

in development, which could lead to innovation and keeps local institutions alert (Salet, 2003389). 

 

Conflict between the City of Zurich and the Canton of Zurich 

The long-standing political and cultural conflict between the canton and the City of Zurich inhibits a 

strategic orientation of the planning system. The cantonal institutions, which are traditionally 

dominated by a centre-right majority, have difficulty developing a strategy for a territory, in which a 

centre-left majority rules the economically crucial City of Zurich. 

 

For instance, the different political orientation can be partly seen in relation to an anti-metropolitan 

attitude, which persists in large parts of the canton (Schmid, 2004390). This persistence and the 

success of the conservative Swiss People’s Party (SVP), even in heavily urbanised fragments of the 

global city-region, has been interpreted as tenacious adherence to the ideology of traditional Swiss 

village life (Hitz, 1996). Moreover, a conflict between the canton and the city about the land use plan 
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and the zoning regulations (Bau- und Zonenordnung, BZO) of the city worsened the climate between 

the two sub-national entities, particularly in relation to questions of planning.  

 

The canton decreed a new zoning plan for the city in 1995, after series of appeals from landowners 

and politicians against a zoning plan from 1992, which was developed by the city and democratically 

legitimised by the citizens391. This intervention into the city’s autonomy created blockages in further 

urban development schemes, used political and administrational resources, and may have 

aggravated the potential of future collaborative thinking between the canton and the city in strategic 

issues for the metropolitan region. 

(2) Local Government 

The municipal government has played a vital role in the process of urban transformation by 

influencing the paradigm change of urban development. By using its institutional advantage, the city 

has focused on developing sustainable urban development strategies and promoted relevant 

activities. As the core city in the metropolitan area of Zurich, the municipal government of Zurich has 

thus maintained its leading role in terms of sustainability in economic growth and environmental 

development.  

 

It is also necessary to mention that the conflicts within the government, namely the political 

competition between parties, might hinder the urban development process. For instance, as 

elaborated by Schmidt et al (2004) 392 and Estermann (2005)393, during the 1990s, its impact can be 

identified in the change of paradigm in urban development. In the early 1990s, Switzerland  was in 

the grip of a long-term economic crisis, and growing deficits forced public authorities to carry out 

rigorous measures to economize. At the same time, the social consequences of globalization became 

visible: as in many global cities, marked economic and social polarization and fragmentation became 

apparent. These developments were accompanied by fundamental shifts in the political landscape. In 

reaction to globalization and urbanization, an aggressive right-wing populism started to emerge 

which grew first at the margins of the unravelling metropolis in the suburban and ‘peri-urban’ areas, 

but soon started to take hold in the centre as well. It is true that in 1990 for the first time since the 

1930s, a left (red-green) majority was elected to the city government. But at the same time, right-

wing populist forces were organizing themselves against the red-green majority and against the 

social and cultural open-mindedness of the 1980s. Through this aggressive campaign, these forces 

succeeded in making drug policies and the asylum question the main political issues. It was thus 

argued that this led to the following deterioration of the political and social climate. 
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4.1.3.3 Policy 

(1) Urban Growth Strategy and Development Policies  

Strategies for Zurich in 2025 

Zurich is currently a prosperous city whose qualities are recognised far and wide in the world. The 

successful development of the City of Zurich in recent years has been supported by a sound 

economic climate and by the implementation of important strategies within the city. These include, 

for instance, progressive residential building policies, the development of public transport, the 

increased cultural variety and the upgrading of public areas.  

 

To be well prepared for facing these future challenges, the city needs to further develop its current 

strengths, eliminate its weaknesses and actively deal with any possible risks. The City Council has 

defined various fields of development as legislative focal points that it intends to promote between 

2006 and 2010, which is based on the ‘Strategies for Zurich in 2025’ and follow the vision of further 

developing Zurich into a metropolis with sustainable facilities, where the need to ensure the 

economic foundation is of key importance. By means of ‘Strategies for Zurich in 2025’, the city has 

defined aims and fields of operation for its long-term development and ideas and projects which 

require an extended time and planning scale fit in with the above-mentioned Strategies for Zurich in 

2025. In 2025, Zurich will be: 

 

- an aesthetically pleasing city in terms of lay-out with carefully nurtured natural landscapes 

- a city with optimal quality of life, excellent culture and infrastructure facilities and environmental 

conditions 

- a city that networks beyond its boundaries and which exudes tolerance and openness 

- a lively urban centre and an attractive place to live with a varied population 

- a financial centre of international significance and a location for innovation in knowledge and 

science 

- the home of a labour market which has possibilities for people with various different qualifications 

- a city which has sufficient jobs for its population 

- a city with social networks that are stable and can be financed 

- a city where people feel safe 

- a city with attractive public transport possibilities and optimised traffic management 

- a city which takes its social, ecological and energy policy responsibilities seriously and sets an 

example in the way in which it does business 

- a strong partner for the surrounding area and for Switzerland as a whole. 

 

These strategies emphasize the aims to build a sustainable future city with a high quality of life and 

innovations in the regional and global perspective of the City of Zurich.   

 

Spatial Development Strategy  

The City of Zurich is currently in a growth phase. Its spatial development strategy is focused on 

planning and building for the city of tomorrow.  Over the past two decades, it has strengthened its 

international appeal and its reputation as a global city with an international population and economy. 

To maintain the level of attractiveness of the city for inhabitants as well as the economy, the City 

Council intends to further develop the city, both in terms of urban planning and construction. 
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The aims of the ‘Planning and building for the city of tomorrow’ legislative focal point includes 

defining a spatial development strategy (Räumliche Entwicklungsstrategie, RES) in terms of urban 

planning, characterizing public space, creating attractive areas for living, working and leisure time in 

new construction zones and converted land, and carrying out urban projects that are key to the 

development of a city which is oriented to quality of life, prosperity of urban culture and public 

participation. The spatial development strategy (RES) acts as the key city strategy, which is 

considered to be the foundation of spatial planning for the city in the future. It serves as the basis for 

the adaption of the planning instruments (such as structure plan and land-use plan394) as well as for 

the approval and monitoring of the projects. The issues up for discussion regarding planning and 

construction remain on the political agenda.    

 

According to Swiss Federal Council (2008) 395, as a cross-departmental and broad process that is 

aligned closely with legislative planning, the federal government’s growth policy is intended to 

increase Switzerland’s economic capacity, which is based on packages of reforms that are revised at 

regular intervals. It also overlaps with the Sustainable Development Strategy, which itself unites and 

pursues the three target dimensions of economic performance, environmental responsibility and 

social solidarity. In this context, improving economic performance is also one of the objectives of 

sustainability strategy. Growth policy and the Sustainable Development Strategy nonetheless have 

different areas of focus. Growth policy tends to regard the necessary decoupling of economic growth 

and resource consumption, as well as the impact of growth on social capital as a subsidiary aim, 

which does not contain a programme of appropriate environmental or social policy action itself. The 

Sustainable Development Strategy addresses economic growth in particular. Its regulatory impact 

assessment approach is used to examine the individual measures of the growth package in terms of 

their impact on sustainability. Points of emphasis are then selected following a relevant analysis 

conducted using sustainability assessment methodology, where the lead agency in each case bears 

primary responsibility for both analyses and subsequent evaluations. 

(2) Spatial Planning 

As sustainable development focuses on the living space of humans, spatial planning plays an 

important role in the implementation process396. Spatial planning in Switzerland regarding practical 

planning implementation is in the competence of the cantons, which in turn often delegate a number 

of tasks to the local authorities (i.e. municipalities). While the federal government provides only 

legally non-binding planning guidelines, the national planning law as a general framework and 

sectoral plans are binding for authorities. In addition to this federal framework legislation, the 

Confederation promotes and coordinates the spatial planning of the Cantons and also takes into 

consideration the ‘demands’ of spatial planning in its own activities. However, the reality of Swiss 

spatial planning is not as simple as stated in the article of the Constitution. In fact, Confederation, 

Cantons and municipalities are jointly responsible for ensuring economical land use. Among other 

means, this is done by harmonizing their activities that have a spatial impact and ‘implementing 

planning which is oriented towards the desired development of the country’397. 

 

According to the legislation, the Confederation must limit itself to laying down principles. The 

principles may touch on the whole range of spatial planning tasks, but should not deal with the 
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subjects in depth, but the Confederation may regulate in detail, particularly important areas which 

are key for the whole of Switzerland. The spatial planning tasks of the Confederation is to promote 

and coordinate cantonal spatial planning and take account of spatial planning when fulfilling federal 

tasks.  

 

Cantonal structure plan  

According to the Federal Constitution, the Cantons are responsible for the actual creation of spatial 

planning. They define the settlement area in their structural plans, and the plan is legally binding for 

the municipal administrations. However, this gives extended room for manoeuvre to the 

municipalities and enables the municipalities to define the exact boundaries of the settlement area in 

their zoning plans, which results in sprawl.  

 

The Canton of Zurich has its own cantonal structural plan (kantonaler Richtplan), which is a strategic 

planning tool covering the territory of the canton. It is the canton’s central instrument for supervision 

of spatial development. It determines the goals to be attained in the field of spatial development and 

the measures required to achieve such goals. It is not an outline of a ‘desirable final state’ of the 

cantonal territory, but a process plan for co-ordinating and steering the next stages of spatial 

development already underway. During the course of the structure plan process, inconsistencies and 

conflicts become clear, which can be resolved in the prescribed spatial planning procedure. Structure 

plans are constantly adjusted in line with developments and revised at least every ten years398. The 

Canton of Zurich’s structure plan was last revised in 1995. Since then a number of revisions have 

been successfully made, among them are those dealing with the topics of countryside (2001) and 

transport and traffic (2007). 

 

It is argued that the cantonal structure plan has become a ‘tool for retracing’ the changes that are 

made on the municipal level, and that it is mainly useful for the preservation of nature protection 

areas and the coordination of infrastructure development. In addition, this planning instrument 

traditionally deals with physical planning. The spatial dimensions of economic and social 

development strategies cannot be properly addressed with this planning tool, and it is unlikely that 

the instrument can be easily adapted to new socio-economic challenges due to its legally defined 

role and purpose in the federal law. Therefore, it is unlikely that the plan can ensure a sustainable 

mode of development and it can hardly guarantee the spatial implications of socio-economic 

development policies, at least not in its current form399.  

 

Understanding these weakness and further continuous changes, the Building Department has 

decided to re-examine the entire plan. In the forefront of the overall revision are modifications to 

specifically encourage the development of urban areas in locations adjacent to S-Bahn lines and the 

general support for development of centres by adding public buildings and facilities. For instance, the 

four urban landscapes Zurich, Limmat Valley, Glatt Valley, and Winterthur are to be upgraded as the 

actual drivers of urban and economic development. Simultaneously, areas reserved for agricultural 

production, natural habitats and recreational areas are to be conserved in the long run. It seems that 

the cantonal structure plan will make an effort to contribute to maintaining the high quality of life by 

international standards enjoyed in the canton, and to anchor and underline its economic 

significance400. 
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 Land-use Plan401 of City of Zurich  

While the Canton is responsible for structure plans binding on authorities and covering its whole 

territory, it hands land-use planning binding on landowners over to the municipality, in particular 

delimitation of the building area from the non-building area and determination of the type and 

extent of specific building use in the building zones. The land-use plans must meet the provisions of 

the Federal Law on Spatial Planning. The rules in land-use plans are more detailed than in the case of 

cantonal structure plans, because land-use planning is assigned the important task of laying down 

the boundary between building zones and non-building zones. Building zones must respect the aims 

and principles of planning and must not exceed the size laid down in federal law. The tasks of 

cantonal structure planning and municipal land-use planning are interlinked in various ways. 

 

In the City of Zurich, at the beginning of the 1990s, a narrow majority voted through a land-use plan 

confirming the instrument as well as the larger part of manufacturing zones, but hundreds of legal 

actions prevented its legal force. The campaign preceeding the vote had left a polarized society. In 

the harsh terms of each other’s opponents, one side was accused of purely being property 

speculators and the other side of being enemies of a market economy. 

 

In a singular action in 1995, the government of the canton of Zurich cancelled the city zoning, and 

even declared the manufacturing zones to be open. It shows that the city government failed in their 

attempt to keep the manufacturing industry in town. Due to the ongoing deep recession and half a 

million square metres of unused areas nothing occurred. The politicians adhered to the vision of a 

service and manufacturing centre and firmed up pure manufacturing zones in the binding land-use 

plan, although the share of the secondary sector in total employment had dropped constantly since 

1955. The city planning was unrealistic and therefore unrealizable. 

 

Besides, politicians and administration feared an uncontrolled development disregarding public 

interest as developers could not be bound to a common or coordinated procedure. They preferred a 

controlled opening by a special planning of entire areas, including infrastructure. 

 

The strongest reason for this failure is neither the number of legal actions nor the government of the 

canton of Zurich who cancelled the city zoning, but was the economic development being 

unrelenting and irresistible in the first place, the so-called globalization.  

 

The municipality has extended responsibilities to enlarge their settlement area (according to the 

cantonal structural plan), whereas the federal constitution has the aim of an economical use of land.  

 

The municipal responsibilities regarding land use planning have to be viewed in relation to the fiscal 

responsibility of the municipalities: As long as it is beneficial in terms of the municipal balance sheet 

to grow physically, the municipality tends to follow this course of development without considering 

any positive or negative spatial externalities. This might explain the urban sprawl issues.  

 

(3) Zoning  (Bau- und Zonenordnung, BZO) 

In the late 1960s, a boom in automobile use and the first highways around Zurich led to a large-scale 

migration into the surrounding green areas. In the 1980s the centre of attention had been the 

theories about peri-urbanization. The structural model mainly applied was the classical one, the ‘core 
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city’ model. At the same time, the bursting suburbs were strictly related to the increasing flows of 

traffic and the inhospitality of cities402. Congestion and pollution as well as the conservation and 

protection of the environment made up the most important political issue of the 1980s. Discussions 

about concentration and growth processes, about centralisation and urban agglomeration were 

integrated into a context in which the negative connotations prevailed. Furthermore, the 

introduction of the S-Bahn in 1990, originally to decrease the bottlenecks caused by commutes, 

arguably helped further precipitate the process of suburbanization.  

 

Until the end of the 1990s, building of housing had steadily declined in the City of Zurich, while 

building in the agglomeration had peaked well into the 1990s. This development was not just due to 

urban trends, but in some part also to restrictive zoning laws. Only since 2000 has the trend started 

to reverse, with building activity in the city on the increase, and that in the agglomeration on the 

decrease. This shift is largely attributed to the rezoning law BZO of 1992, as well as its revision in 

1996, which laid the foundation for renewed residential building activity in the city. The BZO offered 

the possibility to build more densely, which lead to the rapid growth of areas such as Zurich West 

and Oerlikon403. 
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4.1.3.4 Wealth (Economic Growth) 

 

Today Zurich is Switzerland’s service economy centre. One out of every nine jobs in Switzerland is in 

the City of Zürich, while 82 of 208 banking institutions in Switzerland have their headquarters here. 

The total assets of these banks correspond to about 85% of the total value of all assets held in 

Switzerland. Zurich's most important economic branch is the financial sector. Swiss banks manage 

about a third of the world’s cross-border invested assets, and over a third of Swiss banks have their 

registered offices in Zurich's economic area. The city is also the third largest insurance market in the 

world, and this enormous financial sector competence is of fundamental importance for Zurich. 

Around 40% of the city's economic potential comes from its financial sector, with the banks being 

significant employers and generating work for service companies.  

 

Zurich is also the centre for media, design and art of Switzerland. Its success currently being enjoyed 

by the creative economy underlines the city's great potential for innovation. One out of every five 

jobs in the creative economy can also be found in Zurich, and these generate CHF 9.2 billion – 15% of 

Switzerland's entire revenue, making Zurich into a city of trends. The creative sector employs some 

25,000 persons, with roughly two thirds of them working in the software and games industry, and in 

the architecture, design and media segments. A creative belt stretches from the lake along the 

Limmat to Zurich West, where the city pulses with vibrant life. 

 

Zurich was also the leading industrial centre. Zurich West was Switzerland’s largest industrial site. 

Banks were based on the big manufacturing industries, especially on the machine industry and the 

electro-technical industry, and met the financial needs of the expanding companies. Simultaneously, 

the banks financed the extension of the railway system, the central infrastructure of that time, until 

the private railway companies had to be taken over by the state. Due to the central position within 

the railway network, Zurich became the leading export centre for industrial manufacturing and the 

biggest city in Switzerland. 

 

In 1980 the economic growth rate was more than 4%. Due to the rise in oil prices, it plummeted to 

negative rates in 1982. But the economy rallied in an astonishingly short time.  In 1985, the GDP grew 

again by 4%. In the second half of the 1980s, the economy even showed signs of overheating. 

Inflation rose to 6% in 1990. The economic growth rate remained relatively high: in 1989, it still 

maintained at 4%. However, the overheating and the subsequent restrictions imposed by financial 

policy led to a recession throughout the 1990s, which was driven by the development of the real 

estate market that  had the consequence of an increased demand for living and working space. 

 

According to Estermann (2005)404, at the end of the 1980s the residents of the city were divided into 

those who wanted to dispose of the manufacturing zones in order to meet the needs of development 

of service industries, and those who wanted to maintain the manufacturing zones because they 

feared that the manufacturing industries would be driven out by expanding service companies. There 

were conflicting opinions not only in politics but also in the realm of economy. Single firms such as 

Siemens declared that manufacturing zones meet their needs best. In other companies, the 

management was divided in two parts. Production Managers were inclined to support manufacturing 
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zones. The responsibilities for finances and resources usually preferred the prospect of realizing the 

potential value of their sites to the maintenance of manufacturing on the same location.  

 

This economic transformation with the expanding globalization of the world economy has caused a 

fundamental change in the urban development of Zurich in the last three decades, especially during 

1985 to 2005. Yet, even if it directly depended on global lines of development, the urban 

transformation of the City of Zurich was also strongly marked by local relations of forces and fields of 

conflict. Two historic phases characterized by differing models of urbanization can be distinguished405. 

Each of these models was identified by specific paradigms of urban development and concepts of 

what ‘urban’ is. In this context, there were radical changes and ruptures, along with elements of 

continuity. 

 

The 1970s and 1980s were marked by the process of the formation of Zurich as a global city. In this 

context, two local lines of conflict proved to be crucial: the controversy concerning the 

modernization of the city, and the question of ‘urban culture’. Zurich’s mode of urbanization was 

growth oriented, but it was also characterized by a strong regulation of urban development and the 

conservation of inner city areas406.  

 

In the 1990s, a change of paradigm began to appear. With the process of metropolitanization and the 

expansion of the city form from the global city to the region, a new mode of urbanization established 

itself characterized by a neoliberal policy of urban development, and the emergence of new urban 

configurations. Thus while urban development policy in the City of Zurich had been striving to 

conserve the historically developed structures with their quality of everyday life and to defend the 

‘city of residents’ against the headquarter economy, the focus was now on competition: international 

investors, global capital and groups of affluent residents were to be attracted to Zurich. From a 

historic perspective, this indicated a disavowal of the basic principles of urban planning that had 

dominated the development of the City of Zurich for about a hundred years, which had aimed to 

determine a clearly defined, coherent urban structure for the entire city407. At the level of urban 

planning, the city started to be regionalized.  

(1) Structural Change in Employment 

Today, the structural change from an industrial to a service economy has taken its course in the city 

of Zurich. Areas like Zurich West are transforming from derelict industrial areas to service and 

entertainment hubs, and the areas of the Glatt valley and Oerlikon have become headquarter and 

service centres.  

 

The fluctuation of economic development in the City of Zurich connected to the global economic 

fluctuation during 1985-2005. In the first half of the 1990s, Zurich suffered from a severe recession. 

Within five years, in the period between 1991 and 1995, the city lost more than ten percent of its 

jobs, rather exactly 40,000. It was the first time after the Second World War that the loss in the 

manufacturing industries could not be made up by the increase in the tertiary sector. And what is 

more, the main loss even concerned the service industries, including production services. 26,000 out 

of 40,000 were part of the tertiary sector. 
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Judging the loss by the supply, in the last 20 years the most drastic loss occurred in industrial jobs. A 

comparison of the results of the establishment census of 1980 and 2001 shows that the number of 

employees in the secondary sector had dwindled down from 81,000 to 43,000. Its share in the total 

employment sank from 26-12%, while the share of the service industries rose from 73-87%. Today, 

the number of the employees in the secondary sector is about 38,000. 

 

According to Estermann (2005)408, the fact that in the first half of the 1990s Zurich sustained a loss of 

jobs in the tertiary sector for the first time after the Second World War is most likely to be correlated 

with the globalization process. In the second half of the 1990s, an economic development and 

foreign investment agency based on public-private partnership was established in the city 

administration intra-department offices, and teams of specialists promoting trade and industry were 

built up as well as advisory boards on different levels and in various fields of politics. 

 

(2) Gross Value Added per capita 

The data for the gross value added per capita (GVApc) of the City of Zurich is not collected in the 

statistic office in the municipal government, but is provided by a private consulting organization409, 

which is based on their own calculation model for the gross value added in the 

region.
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Figure 45 Gross Value Added per capita (CHF, real price based on 2000) in City of Zurich, 1985-2005 

(sources: Statistic Office, City of Zurich, 2009) 

 

As shown in Figure 45, during the study period of 1985-2005 the GVApc was generally growing, while 

the fluctuations in the 1990s and early 2000s were connected to the global economic fluctuations. 

After the recession in the early 1990s, the GVApc of the City of Zurich kept a relatively high growth 

rate (2.8%) between 1995-2000, while during 1995-2005 it increased positively with an average rate 

of 1.5%. During 2001-2003, the urban economy, which was highly dominated by investment and 

financial sectors, was hit by the global economic recession due to the terrorist attack on September 

11 in New York as well as the ensuing Swiss Air crisis. The urban economy recovered after 2003, and 

in 2005 the GVApc reached 133,428 CHF, and the total GVA sat at more than 10% of the total GVA of 

the country, which was also half of the value of the Canton of Zurich.   
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The City of Zurich has strengthened itself as the primary city in the country in terms of economic 

development. The ideal situation for the sustainable development of the City of Zurich must achieve 

the continuous growing process without big fluctuations while the urban economy remains closely 

connected with global economic development. Compared with the other Swiss cities, the dynamics 

of economic development in the City of Zurich has been intensive and above average both during the 

recession phase and the growing phase.  

 

The increasing of GVApc in the City of Zurich identifies the growth of affluence in the city, which 

ensures the performance of public tasks on a financial basis. Since the population has been stabilized, 

the growth of GVApc can be assumed to be a result of the increase of total GVA, which is based on 

the growth of productivity, as well as an increase in employment. The contributions of the service 

sector in the urban economy have a highly positive correlation to the GVApc. As the urban economy 

of Zurich is closely connected to the global economy, both factors cannot be controlled directly by 

the city itself. The City of Zurich maintained its economic growth in terms of GVApc by drawing on a 

series of promotions in appropriate regional economic policy focused on achieving more added-value 

economic sectors, which also provided attractive basic conditions410.  
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4.1.3.5 Technology 

 

Technology has to play a key role in the process of changing industrial society. Increasing economic 

globalization since the 1980s has forced the Swiss national government to find new strategies in 

order to remain competitive in the world economy. The need to be ever more economically 

‘innovative’ has steadily grown. Since the beginning of the 1990s, the competition between regions 

for investments and technology has especially intensified. Approaches of the Swiss federal 

government to establish a regional aspect in innovation policies have only existed since the end of 

the 1990s. The region of Zurich is one of the strong research and science centres in Switzerland.  

 

It is argued that the most encompassing level of technological innovation is crucial for achieving long-

term sustainable development. Technological innovation is a ‘must’ for sustainable development. 

 

During the last decades, the applications of various environmentally sound technologies, in particular 

sustainable technology, have changed the environment and social life of the city, for instance, the 

use of information and communication technologies, and recycling and re-use technologies that feed 

waste back into production processes411. More specifically, by creating a clean production process, 

the environmental burden has been reduced in terms of pollution and resource consumption. 

Complete redesign of production processes has led to both environmental gains and cost reduction. 

Various tools have been applied, such as industrial ecology (the integral design of industrial systems 

to minimize resource consumption and waste production by intelligent combinations of facilities), 

life-cycle assessment (analysing the overall production chain and identifying the main target areas for 

environmental and resource improvement), and pinch technology (minimizing resource consumption 

in production processes by minimizing process redundancies).  

 

Ultimately, more advanced technologies have been developed for sustainable production and 

consumption. As sustainable technologies go beyond environmental technologies, being concerned 

with producing goods and services with minimal pollution, sustainable technologies have a far 

broader aim that enables the needs of the whole of humanity to be fulfilled without exhausting the 

earth’s non-renewable resources, exceeding its ecological recovery capacity, or consolidating or 

promoting inequity. This broader aim could be in the form of renewable energy technology and 

energy efficiency technology. Pursuing this broader aim will in turn enable the city to survive in the 

long run.  

 

In addition, advanced technologies in human health have contributed to improve public health of the 

city and region. More and more frontiers such as nanotechnologies are promoted in everyday life of 

the city.  
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4.1.3.6 Lifestyle 

 

The City of Zurich has long been listed as the most liveable city in the world. At the same time, 

according to its living standard, it is also ranked as one of the most expensive cities in the world.  

 

Leisure and culture 

The city’s household size has been declining, while the personal income has been increasing and 

demands for leisure have grown. In the last decade, Zurich's urban lifestyle has had a complete 

makeover. It offers a great deal of variety when it comes to night time leisure, with hundreds of new 

restaurants, bars, lounges and clubs opened, and the change of its former industrial quarter into 

nightlife venues. According to the former city mayor, the City of Zurich will become a leisure city with 

a great variety of restaurants and bars. Today, Zurich has become more vibrant and trendy. All 

through the year, Zurich has much to offer to its young visitors, while preserving its prestige and 

elegance for receiving senior guests with high standards.  

 

In addition to being Switzerland's main commercial centre, Zurich is also sometimes called the 

Cultural Capital of Switzerland. An impressive number of museums and art galleries can be found in 

the city. It hosts one of the most important theatres in Europe, and also the world-famous Street 

Parade. 

 

Living and mobility 

More and more people able to use leisure time as they see fit also creates demands for greater 

mobility. Though public transport is well planned and promoted, the dominant means of transport 

during spare time is the car, with every 1,000 inhabitants owning 362 cars as of 2009.  

 

As for the average resident, each of them enjoys more than 50 m2 of floor area, and a great deal of 

public green spaces412. 

 

Consumption  

The amount of consumer expenditure by private household gives a clue as to the average level of 

material affluence that the population can afford413. Rising consumer expenditure is not just a sign of 

increased affluence; it may also signal higher consumption of resources and more environmental 

pollution. However, expenditure by private households on organic products has risen in relation to 

total expenditure on food and beverages. On average, about 5% of this expenditure went to organic 

products in 2000, according to information from households.  
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4.1.4 Indicators of Sustainable Urban Transformation  

 

4.1.4.1 Personal Disposable Income 

 

The average personal income414 in the City of Zurich in 2005 was about 50,788 CHF. The consistent 

data of personal disposable income is not available on the city scale. The average, price-adjusted 

personal income for the population of the City of Zurich has been at a slight downward trend since 

1994 (Figure 46). The increase in 1999 which may have been due to the change in tax legislation is 

difficult to interpret.  
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Figure 46 Personal Income (CHF, adjusted for inflation in prices of 2000) (source: Statistical Office of 

City of Zurich, 2009)  

 

The average income of the urban population ought to increase in a medium to long-term timeframe. 

With its programme ‘10,000 Residences in 10 Years’, the City of Zurich desires to further increase the 

number and retention of potentially high income with high-taxpaying ability residents415. Measures 

to increase the attractiveness of the city as a place of residence may result from immigration of 

individuals with a high tax potential, as well as from an increase of the average net income.  

 

Factors such as attractive and big apartments, life and environmental quality play an important role 

in consumption behaviour patterns and to attract more potential residents with high income and 

taxpaying ability. However, the primary influence factor of the material welfare of all residents is the 

general cyclical circumstances. The city has only very limited influence on this. There is also no 

significant correlation between the growth of personal disposable income and regional income per 

capita (GVA per capita), as shown by Figure 47.  
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 Average inflation-adjusted (in prices of 2000) net incomes of individual taxpaying persons per year corresponds to the 
deductions deducted from the total of the income, but before the deduction of social deduction. As of 1999, for 
methodological reasons, the taxable income was used (total of the taxable income, less all deductions and tax free 
amounts), that means, the value used is, for example, also detracted from social deductions (source: Statistical Office of 
City of Zurich). 
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over a taxable income and assets regulate, not including temporary weekly residents and foreign workers, whose income 
is subject to withholding tax. The figures from 2001 and 2002 are provisional, since the estimates are not yet definitive 
(source: Statistical Office of City of Zurich). 
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Figure 47 Personal Income Correlation to GVA per capita 

 

While the current value in other core Swiss cities lies in about the same order of magnitude, the 

median income in the entire canton of Zurich is more than 10% higher since the last decade. The 

‘middle’ income is significantly lower than the displayed average income and is around 42,000 CHF. 

This suggests that few very high-income individuals raise the average income considerably. Indeed, 

three fourths of the tax revenue from state and local taxes being paid by the 25% of taxpayers, who 

have the highest incomes. 

 

On the one hand, the individual incomes allow the individual to cover their needs. Rising personal 

incomes are essentially from production gains and therefore economically desirable. This prosperity 

increase is truly sustainable. However, on the other hand, only when social justice is maintained. The 

goal is clear due to the discrepancy between the socio-economic composition of the population of 

the city and surrounding area.  

 

From the perspective of sustainable development, the question of the distribution of income is posed 

in the city. It is no doubt that if the average net income per person in the City of Zurich is located 

below the cantonal average and continues to decrease, it is thus not in keeping with sustainable 

development. Furthermore, as there is no definite statistics of disposable income per capita (that is 

not considered as key sustainability indicator on the city scale), it is difficult to judge if people earn 

more. In Switzerland, the average disposable income per household did not increase considerably 

after 2000, as the number of people per household has fallen at the same time, the disposable 

income per capita has risen416. It is also important to note that for the local municipality, there is also 

a question of the spatial distribution of wealth, from which the resulting productivity gains benefit 

the upper-income class in particular.  

 

                                                
416

 The average disposable monthly household income (running prices) in Switzerland was 6’352 CHF in 2000 and 6’507 in 
2005 (available at:  www.bfs.admin.ch/bfs/portal/en/index/themen/21/02/ind9.indicator.73002.903.html). 
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4.1.4.2 Life Expectancy at Birth  

 

At the city level of Zurich, there are no statistics on life expectancy. Instead, data is available at 

Canton level, which can be used as alternative for analyzing the public health of the City of Zurich 

during the considered period. Figure 48 illustrates the citizens’ physical health improvement, which 

shows that life expectancy at birth in Zurich has been constantly increasing during 1985-2005, which 

is ranked world’s highest.    
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Figure 48 Life Expectancy at Birth (in years) of Canton Zurich, 1985-2005 (source: Statistic Office of 

Canton Zurich) 

 

The correlation between life expectancy at birth and GVA per capita shows insignificant relations 

(Figure 49). It suggests that the increase of life expectancy at birth is not necessary correlated to 

economic growth. In fact, a person’s state of health depends on his or her individual behaviour. 

Physical activity is one of the factors that have a positive effect. On the other hand, the society is very 

ready to invest in restoring and maintaining health, or in increasing life expectancy. In real terms, 

health expenditure has risen by half since the early 1990s, significantly outstripping the overall 

development of prices and wages. On a comparative international basis, Switzerland has one of the 

world’s most expensive health systems.  
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Figure 49 Life Expectancy at Birth Correlation to GVA per capita 
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4.1.4.3 Student-Teacher Ratio 

 

Adequate education for everyone requires a corresponding commitment from the government. In 

Switzerland, the cantons are responsible for educational services. Elementary school attendance is 

mandatory for all Swiss children. The primary schools are fund by the municipalities and Cantons. At 

the national level, after a brief rise at the start of the 1990s, the percentage of the GDP allocated to 

expenditure on public education has been falling again since 1993. In absolute terms, however, real 

expenditure on public education has been rising regularly except between 1994 to 1997417. Figure 50 

shows a dramatic shift of student-teacher ratio in the City of Zurich, which was caused by a sharp 

decrease in the number of teachers between 1992 and 1993. It seems that the development of 

education in terms of the student-teacher ratio of primary schools reflected the national trend 

during the considered period, whereas the exact reason remains unclear. 

 

 

0

2

4

6

8

10

12

14

16

18

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Student-teacher Ratio 

 
 

Figure 50 Student-teacher Ratio, City of Zurich (source: Statistical Yearbooks of City of Zurich) 

 

However, this shows that there was a positive trend of education development of primary schools 

after 1993. The student-teacher ratio has continued to decrease from about 16 in 1993 to 13 

students taught by one teacher in 2005. As education administration sits at the cantonal government, 

the City of Zurich has very few influences on its development. Figure 51 shows that there is no 

significant correlation between the student-teacher ratio and GVA per capita during the considered 

period in Zurich.  
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Figure 51 Correlation of Student-Teacher Ratio to GVA per capita Zurich  
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4.1.4.4 Residential Floor Areas per capita 

 

In the City of Zurich, the residential floor area per capita is measured by dividing the net residential 

floor area by total inhabitants. The net residential floor area covers the floor areas in a building 

(including the wall and its cross-section areas) that are used for residential purpose418.  
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Figure 52 Residential Floor Areas per capita in the City of Zurich, 1985-2005 (source: Statistical 

Yearbooks of City of Zurich) 

 

A slight decrease in the residential floor area per capita is observed in the early 1990’s and again in 

the beginning of the 2000s (Figure 52). This is partly due to immigration, as among the immigrants, 

many families with children have a much lower per capita living space available than, for example, a 

childless couple. This is accompanied by an increase in the number of children in the city. Also, it is 

very difficult for families in tight circumstances to find a large, affordable apartment. 

 

The population of the City of Zurich has continued to grow. It seems that the average residential floor 

area per capita will also continue to grow, and tends to stabilize at this high level along with 

economic growth. It does not significantly correlate to the growth of regional income, as illustrated 

by Figure 53. However, the city’s growth demands more housing area419. The city reacts to change 

with new housing development, e.g., by densification, thus enabling more people to live in the city. 

City and cooperatives replace small three-room apartments, for example, with generous living space 

for families. Through dense construction, larger land requirements proceeding at the expense of 

open spaces and landscapes will be prevented. Only through renting policies of its own properties 

can the city control consumption of residential floor space. The property management of the City of 

Zurich and the cooperatives have provisions stating that the number of residents in an apartment 

should be in a reasonable proportion to living space. Urban properties and cooperatives account for 

around one quarter of housing in Zurich. With a total housing stock of 205,000 flats (by the end 2007) 

many individuals are also responsible for the development of the housing stock and the course of the 

indicator ‘residential floor area per capita’ (City of Zurich, 2008). 
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Figure 53 Residential Floor Area per capita Correlation to GVA per capita 

 

A high individual residential floor area is a basic expression of a high quality of life and as such is a 

measure of material well-being of the population. From a social and economic perspective, 

increasing living space is also positively assessed. On the other hand, an increase in individual 

residential floor area with a constant or rising population also always adds the expense of previously 

undeveloped land or causes high density in the city. This is problematic from the perspective of 

sustainable development in the long run. Moreover, any increase in individual living space is also 

linked with a general increase in resource consumption (building materials, energy for construction, 

transport, maintenance, etc.). Further increases of the per capita residential floor area, in particular 

at the high levels of Zurich, cannot therefore be considered as sustainable. 

 

Structural measures introduced by the municipal government can affect the sustainable 

development of urban space. For the building stock there is a huge savings potential for over 50% of 

today's energy consumption. Both the renovation of buildings as well as replacement buildings have 

made important contributions to curb energy consumption. Also, the city has pursued its sustainable 

real estate strategy with a holistic approach and in their own construction projects set up seven 

milestones of construction standards for environmental and energy fairness. This means a full 

observance of Minergie standards for new buildings, and at least 25% efficient electricity use for 

lighting and appliances for repairs on surface components, as well as a minimum of 40% renewable 

energy in new buildings. The result is remarkable. A total of 220,000 m2 are already allocated to city-

owned Minergie buildings, in construction or already in operation. 

 

In addition, as part of the legislative priority ‘Sustainable City of Zurich - on the way to a 2000-watt 

society’420 the city directed sustainable building and the cultivation of the vision of the 2000-watt 

society. In buildings, key projects were realized, which serve as models for the 2000-watt society. The 

city is also actively involved in the development of norms and standards for construction for the 

2000-watt society, as well as a catalyst and multiplier of new sustainable products on the market. 

The active cooperation with external partners from research, industry and the public sector further 

support this trend. 
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4.1.4.5 Public Green Area per capita  

 

The public green area was, until 2001, calculated according to the categories of land use statistics. It 

is the ground surfaces that fall under the categories of courtyards, parks, gardens, and recreational 

spaces. Yet this indicator does not provide information about the quality of the public green space. 
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Figure 54 Public Green Area per capita (m2) (source: Statistical Yearbooks of City of Zurich421) 

 

Public green areas were gradually increasing in the City of Zurich (Figure 54) during the considered 

period. In 1985 there was around 54 m2 per capita. The correlation between public green area per 

capita and GVA per capita (Figure 55) shows that with economic growth, public green area per capita 

tends to grow in the near future. Meanwhile, the city is being built ever denser. Particularly in the 

developing areas of former industrial zones, once extensively used open areas with high ecological 

value are coming under pressure. On the other hand, in the scope of larger area development, they 

also offer opportunities to secure more public open spaces, such as the example of Zurich North. 

Through dense housing typologies, residents of Zurich are quite frugal in terms of land use compared 

with the rest of Switzerland. Due to spatially concentrated infrastructure, less settled area is 

consumed.  

 

A thrifty use of land is essential, especially in a densely populated area such as the City of Zurich. A 

rich fauna and flora, a pleasant urban climate, sufficient open spaces and recreation areas are based 

on open and natural green spaces. In the open space concept of the City of Zurich, the conservation 

of greened living and work areas is specified as a goal. Well-greened neighbourhoods are according 

to this concept ‘to protect themselves from excessive densification with reasonable remedies (BZO)’. 

That objective, however, stands against the higher strategy, based on regional planning 

considerations, of densification of existing settled areas (‘inner development’422 - densification inside, 

according to indicative planning).  

 

 

                                                
421

 Since 2002, with the newly applied GIS-based methodology, the data is not comparable. 
422

 ETH Zürich. Professur für Raumentwicklung. 2010. Siedlungsflächenpotenziale für eine Siedlungsentwicklung nach innen.  
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Figure 55 Public Green Area per capita (m2) Correlation to GVA per capita 

 

The City of Zurich has not formulated an explicit target in this area or defined what an excessive 

densification would be. Decisions are made based on respective concrete problems. The building and 

zoning regulations (BZO) of 1999 still allow a greater densification potential citywide by using green 

land (‘grünen Wiese’) within the zoned areas423.  

 

With continuous urban growth, densification of land use in the city is foreseen, which challenges the 

existing quality of life in the city in terms of living and open spaces. In the context of development 

and special use planning (special building regulations, design plans and area development), the city 

has the freedom of action to adequately maximize the open space parameters for the project. For 

instance, they can affect the quality of impervious surfaces through the influence of ecological 

compensation.  
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4.1.4.6 Public Transport and Car Ownership per 1,000 persons 

 

Though population inside the City of Zurich peaked in 1962, automotive traffic has steadily risen 

since that time. In 2005, the private car ownership per 1,000 persons in the city was 384 cars (Figure 

56). The statistical surveys show a steady increase of traffic by 20% from 1965 to 2000 in Zurich and 

the agglomeration, during which time the population the City of Zurich dropped by over 20%424. In 

comparison, the per capita private car ownership of the whole country is much higher and has grown 

much faster than that of the City of Zurich.   
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Figure 56 Car Ownership per 1,000 persons in the City of Zurich (source: Statistical Yearbooks of 

City of Zurich) and in Switzerland (source: Swiss Federal Statistical Office)  

 

These facts allow for several observations. Firstly, it means that if the housing market is sufficiently 

flexible, the trend of moving to the city might relieve traffic congestion, hinting that the traffic 

congestion effect could be self-correcting. Secondly, it implies that a large part of the population, 

which used to live inside the city, now commutes into the centre due to the possibilities offered by 

mass motorization. However, traffic problems along the arteries into the city may actually limit this 

agglomeration growth by making commuting infeasible. On the other hand, it also suggests that the 

improvement of public transport and relevant policies might have influenced this result425.  

 

Across Switzerland, mobility consumes about one third of the entire energy consumption. For 

sustainable development, drastic reduction in the demand of fossil fuels is necessary. Furthermore, 

the spatial conditions, especially in the urban areas, are so tight that the use of land for 

transportation purposes has also to be minimized as much as possible for purely economic reasons. 

With respect to energy consumption, spatial requirements, safety, noise and air pollution, public 

transportation and slow transportation (e.g. bicycle, on foot) are far better than motorized vehicles. 

Therefore to achieve sustainable development, it is desirable that environmental associated 

transportation is actively used in the city. The Sustainable Mobility Strategy adopted in 2001 is the 

city's solution to this challenge. The strategy comprises four interlocking elements: sustainable 

development, focal activity areas, sub-strategies and implementation rules426. Focal activity areas are 

                                                
424
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425
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therefore optimising and networking existing features and systems, complementing infrastructures 

in a targeted manner, opening new horizons for mobility patterns that permit sustainable urban 

development, developing and promoting innovation, aiming towards cost transparency and 

achieving more flexible financing.  

 

With this understanding, the City of Zurich aspires in the area of mobility for sustainable 

development. It has formulated qualitative goals regarding the proportion of environmental 

associated transportation to all transport services, but no quantitative goals. The operation of the 

entire transportation system should be efficient, environmentally sound, and safe. In addition, 

punctual public transportation should complement this, aspiring for a reduction in unacceptable 

stresses and strains, and cost transparency. Innovative new developments are to be used for the 

efficient design of mobility offerings427. 

 

In a report of comparative study of public transport development in major European cities428, the City 

of Zurich is obviously outstanding in public transport and controlling growth of private car ownership 

since 1970, in particular 1990s, during which the smallest increase, and by far the lowest 

motorization level, with 379 private cars per 1,000 inhabitants, described the situation in the City of 

Zurich. This is largely due to the governmental intervention of the City of Zurich, which pursues an 

all-encompassing and sustainable mobility strategy. Adapted from this report, two major fields 

leading towards sustainable mobility in the City of Zurich are defined:  

 

(1)  Institutional instruments: land-use planning, funding for public transport 

As land consumption and growth of traffic are mutually dependent, public areas are not just available 

for transport usage but also as places for living and leisure, and the area devoted to transport in the 

city will be reduced. In the City of Zurich, it has been decreasing since 1990. On the other hand, it has 

promoted public transport correspondences and taken the strain away from the inner city and 

residential areas by means of targeted measures. The city has a modern public transport network 

which branches out far and wide: trams, buses, ferries, suburb trains and funiculars combine to make 

up a comprehensive and efficient range of transport options.  

 

It was found that the exceptional supply and demand situation of public transport in the City of 

Zurich is due to its considerable political scope for action of the local authorities and its evidently 

higher fiscal autonomy. In combination with the right to launch a referendum, this factor seems to 

lead to higher cost efficiency in the transport sector. The municipal government is able to finance 

transport investments by themselves via tax increases, although citizens have often rejected this 

solution through referendums. Under these conditions, the city decision-makers have to convince 

the people of the benefit of investments in the transport system. For instance, voters rejected two 

major projects for underground transport systems in 1962 and 1973. The second verdict was seen by 

the city council as a mandate to continue operating with the existing transport system, based on 

trams, trolley buses and motor buses, but also to further develop these modes into a modern, 

efficient and attractive transport system. In a referendum held in 1973, the inhabitants of Zurich 

voted against an underground system. As a result, inner-city public transport has remained on the 

street level. Lower capital investment and lower operating costs imply lower investment per 

passenger and per inhabitant. In general, the modal split in Zurich clearly shows a larger share of 

                                                
427

 compare mobility strategy of the City of Zurich 
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 GTZ. 2001. Urban Transport Strategy Review: Experiences from Germany and Zurich. GTZ. January 2001. 
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public transport, and revenue-to-cost-ratios in Zurich are much more favourable than in comparison 

to other European cities. 

 

(2) Transport policy instruments: motorized traffic, promotion of public transport  

The transport policy carried out in Zurich since the 1970s can also explain the above-mentioned 

development of the motorization rate, which has been under control. This is revealed by the 

observation of the parallel development of the supply of public transport. While looking at the 

number of seat kilometres supplied per square kilometre of settled area per year, the extraordinary 

quality of public transport in Zurich immediately stands out (Figure 57). This high supply level has 

been preserved since 1970 and even improved during the 1980s.  

 

 

0

10

20

30

40

50

60

70

80

90

100

1970  1980  1990  1998  

Frankfurt

Freiburg

Hamburg

Karlsruhe

Muenster

Munich

Zurich

 
 

Figure 57 Development of public transport supply (1,000,000 seat kilometre per square kilometre 

of settled area) of German cities and Zurich (source: GTZ, 2001) 

 

However, the total traffic volume of the City of Zurich has increased from 1994 to 2000 by about 7%. 

Indeed, there has been a focus on the development of more environmentally friendly transport. 

According to the results of a micro census, the distances covered by personal motor vehicles of the 

inhabitants of Zurich have more or less remained static. The residents of Zurich are increasingly 

focused on using environmentally friendly transportation measures. Already over 45% of passenger 

kilometres are covered either by train, tram and bus, on foot, or by bicycle. In comparison, the Swiss 

average for such transportation is only 31% of daily distances, whereas the rest is covered by private 

motor vehicles. Compared to 1994, more kilometres were driven with public transportation and 

bicycles. The distance covered is below average for Zurich with 34 km per person per day (for all of 

Switzerland: 37 km per person per day). The extensive network of public transportation and the 

generally short distances contribute significantly to these results in comparison with the positive 

numbers of the whole of Switzerland.  

 

An attractive range of public transportation offerings and better compliance of slow transportation 

lead to an increase in the proportion of traffic that is environmentally friendly. For larger 

construction projects and in the development regions, the city can contribute to an increase in 

attractiveness for bicyclists and pedestrians through appropriate design of available space. Currently, 

the Zurich Transportation Association is exerting influence to ensure the timely allocation of 
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additional capacities in public transportation in developing regions in the city. The amount of 

motorized personal vehicles also allows interventions such as control over parking (number of public 

and private parking spots, fines, car-park routing systems, traffic patterns, etc.) to be carried out on 

the level of the city, amongst others. 

 

However, it is estimated that only 40% of kilometres covered by Zurich’s population are in urban 

areas, the rest being outside of Zurich. Traffic to the city region is also understandably by outsiders. 

Transportation infrastructure and policies should therefore be geared not only to its own residents 

which means the proper interventions have to be coordinated with higher level government such as 

Canton of Zurich.  

 

The increased density of agglomeration cases the inevitable traffic congestion which is due to the 

quality of local infrastructure. It is still questionable to argue that inferior infrastructure causes more 

traffic or that traffic exercises a centrifugal force. However, considering the possibility that the 

construction of the S-Bahn in the early 1990s which represented a significant upgrade of 

infrastructure, boosted the amount of commuter traffic to the city and arguably caused a boom in 

agglomeration to a certain extent. The S-Bahn could thus actually have contributed to traffic and 

urban sprawl not through inferior but superior transport.  

 

In addition, it was also arguable that if higher rent and living costs in the City of Zurich do not 

significantly impact moving decisions, then traffic should not block agglomeration on the long run as 

the process of moving into the city intensifies and the need for commuting is reduced. If rents and 

costs of living in the city are significantly higher, then they might block a further concentration in the 

centre and traffic indeed causes urban sprawl. According to the statistics, the higher wages paid in 

Zurich actually over-compensate the difference in rents and costs of living. A ZKB study also 

concluded that ‘the seemingly high rent prices in Zurich are actually low (when off-centre travel costs 

are accounted for)’429. It pointed out that the problem, according to most studies, is instead that 

many of the flats in Zurich were not suitable for larger families, and were thus not as attractive as 

large flats in the surrounding areas. This is also why the city government has taken steps to ease the 

situation with the ‘10,000 Residences in 10 Years’ programme. Before, the housing situation in the 

City of Zurich has led to an increase in demand for large, family-oriented flats in the suburbs and thus 

to an exodus from the city centre430. In this way, equilibrating effects could work to ease the 

congestion problems.  

                                                
429

 Salvi M. 2004. Ist eine höhere bauliche Dichte wünschenswert? Evidenz aus den Preisen von Einfamilienhäusern im Kanton 
Zürich. Zürcher Kantonalbank und École Polytechnique Fédérale de Lausanne 

430
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4.1.4.7 Electricity Consumption per capita 

 

The electricity consumption per capita decreased during 1991-1997 in the city of Zurich, and it has 

been growing steadily since 1998 (Figure 58). Its correlation with GVA per capita suggests that with 

the economic growth, it has been increasing after decrease for a certain period, and tends to stabilize 

in the near future (Figure 59). This upward trend can be explained by the increasing consumption 

from service industry, transport and households431.  
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Figure 58 Electricity Consumption per capita (kWh) (source: Statistic Yearbooks City of Zurich, 1986-

2006) 
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Figure 59 Electricity Consumption per capita Correlation to GVA per capita  

 

As electricity becomes more and more important in the structure of energy consumption, the source 

of electricity is crucial in terms of overall sustainability. According to the City of Zurich (2008)432, 

renewable energy as a percentage of total energy consumption in the City of Zurich is categorized for 

heat and electricity. Until 2004, there are no reliable values. The share of renewable electricity has 

been calculated since 2005, according to the effective dispensing mix of EWZ433. In 2005 the 

proportion was 55%, in 2006 at 38%, and in 2007 was 62%. The share of renewable energy in overall 

energy consumption has changed only little since 2000, moving to 20%, while no clear trend is 

identifiable in electricity. In the electricity sector the largest share of renewable energy is from the 

hydroelectric plants of EWZ and from EWZ partner plants. Other sources of renewable electricity are 

sewage gas, solar photovoltaic and biomass. The year-to-year differences of hydrological conditions 
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lead to large fluctuations in hydropower production. Their share lies between 12-20% of the total 

energy consumption. In 2007, a total share of sales resulting from renewable electricity for the City 

of Zurich was 1,850 GWh.  

 

About 80% of the energy consumption of the City of Zurich is from fossil energy reserves. The use of 

fossil fuels is bound to rising energy prices, the challenges of climate change and the very strong 

external dependence of the city’s energy supply. All these aspects push renewable energies 

increasingly to the centre of attention. Also the extraction of renewable energy requires much for 

the assembly and construction of an energy production plant, and shares of fossil or non-renewable 

energy, and also causes emissions. But these are much lower in comparison to the extraction of non-

renewable energy. In addition, the operation of production facilities for renewable energies causes 

massively lower greenhouse gas emissions (City of Zurich, 2008434). 

 

In these circumstances, the city council adopted an energy master plan in 2002, and updated this on 

16 April 2008. It contains the current targets of the City of Zurich. Similar to the federal government, 

Zurich intends to reduce the consumption of fossil fuels between 2005 and 2020 by 15%, and to 

considerably increase the annual usage of renewable energy in the electricity sector and in the heat 

sector. In addition, within the framework of the legislative focus ‘Sustainable City of Zurich - on the 

way to a 2000-watt society’, the City of Zurich is laying the foundation for a future power supply 

without new nuclear power plants. To implement these objectives, the City of Zurich has numerous 

possibilities for action. For instance, as to product design, the urban energy provider can promote 

renewable energy through selection possibilities between various ecological products, the wishes of 

the urban energy consumers being better considered or the composition of the energy production 

mix in general becoming modified. The EWZ tariff revision from 2006 was realized, and then the 

latter was aimed at both the EWZ (development of eco-electricity production) and also the ERZ 

disposal and recycling Zurich. Local support measures for renewable energy, for example over urban 

power saving funds, energy consulting and guidelines for minimum quotas for renewable energies in 

the energy supply of the city-owned properties represent other possibilities for action that have 

already been used for quite a while435. 

 

However, high consumption of electricity per capita, whether from renewable or non-renewable 

energy, causes environmental degradation by production and emission. Regarding technological 

thresholds, actions must be taken through individuals and government incentives.  
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4.1.4.8 Water Consumption per capita per day 

 

Sustainable development requires the careful handling of natural resources. According to the city 

(City of Zurich, 2008436), water is abundant in Switzerland. The maximum allowable withdrawal from 

the aquifers to urban areas is far from being reached, and the Lake Zurich is a large drinking water 

reservoir. It seems that water saving as such is therefore not necessary. 

 

In 2005, more than 350 litres of drinking water was consumed per person per day in the City of 

Zurich, which was a reduction from the more than 460 litres consumed daily in 1985 (Figure 60). 

Even though this was less than the national average, it was still more than the cantonal average 

(Switzerland: 404 litres in 2000; Canton of Zurich: 340 litres in 1999). Also, according to calculations 

by the Swiss Association of Gas and Water Industries, only about half of this water was consumed by 

households in Zurich (total Switzerland: about 160 litres per person per day), which is to say that 

manufacturing industry and service industry consumed the remainder. The decrease in water 

consumption by about 30% since 1985 is on one hand attributed to water-saving measures in 

industry and households; and on the other hand it is thought to be the result of economic structural 

change, which accompanies a shift from the domination of the manufacturing sector to the service 

sector in Zurich. According to the correlation analysis, it will tend to fall continuously in the future 

(Figure 61). 
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Figure 60 Water Consumption per capita per day (litre) (source: Statistical Yearbooks City of Zurich, 

1986-2006) 

 

It is essential that the water one consumes is initially processed for drinking water, and then largely 

used as wastewater that must be purified. All of these processes such as conditioning for drinking 

water and wastewater purification, and above all, the warming of shower, bath and wash water 

consume energy. On a purely quantitative basis, consuming less water is advisable in this sense 

primarily due to energy-saving reasons. 
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Figure 61 Water Consumption per capita Correlation to GVA per capita 

 

From the perspective of sustainable development, the quality of water is also observed by the city. 

Sewage sludge comes with wastewater treatment, which must be discarded. Regarding the 

consumption of drinking water in the City of Zurich, there is no explicitly formulated goal. Water 

consumption in terms of sustainable development has certainly to be minimized as much as 

possible. The focus of policy is however reinforced in the wastewater sector. Through the lowest 

possible dilution of the wastewater load, sewage treatment plants should achieve the highest 

possible purification performance. The impurities of water from households and operations with 

chemical (e.g. cleaning detergents as well as medicines) and organic substances (e.g. reducing food 

waste) must therefore be reduced. Polluting water less is a contribution to the protection of the 

rivers and lakes, and as well as the drinking water. Measures to reduce water consumption in 

households and businesses thus contribute to the planned reduction of wastewater flows.  

 

However, in the area of their enforcement duties, the City of Zurich may have little influence on 

water consumption. It can promote water-saving measures through advice and information to 

households, industry and commerce (e.g. efficient appliances or increased recycling of process 

water), but the citizens must also be engaged in the water saving process as well. The formation of 

tariffs on drinking water may also set market incentives for water-saving measures. A tariff 

adjustment must, however, be designed so that by inducing water saving, deficiencies in water 

supply are in balance. This is necessary because the costs of water supply are largely determined by 

the necessary infrastructure for distribution and not by the volume of water (City of Zurich, 2008437).  
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4.1.4.9 Air Pollutants  

 

As reported by the environmental monitoring of the city, the air quality of the City of Zurich has 

improved since the mid 1980s. Figure 62 shows the reducing trends of air pollutants (NO2, NO, SO2 

and PM10) in the City of Zurich between 1985 and 2005. The summer of 2003 was extremely hot and 

dry, which exacerbated pollution levels.  
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Figure 62 Air Pollutants (average concentration of NO2, SO2 and PM10 in ug/M3), City of Zurich 

(source: Statistical Yearbooks City of Zurich, 1986-2006) 

 

The pollutant NO and nitrogen dioxide (NO2), which are often found in smog and automobile exhaust 

fumes, can cause respiratory diseases. Due to a switch to so-called low NOx technology in the 

combustion process, NOx emitted by cars has largely been reduced, which has contributed to the 

improvement of city air quality. Sulfur dioxide (SO2) is a common emission of industry. PM10 are tiny 

dust particles, which can penetrate into the respiratory system and causes various diseases. They can 

be emitted from the manufacturing process. 

 

It was not until 1998 that the city developed compulsory safety values (threshold value) for these air 

pollutants. The City of Zurich can influence the air quality by adjusting transport and parking policies. 

As for combustion and other stationary locations, they must decrease the clean up phase as much as 

possible. Yet other regulations are argued to be made at the federal level. For instance, the action of 

reducing PM10, namely obligatory particle filters for diesel cars, must be implemented and enforced 

by the federal government throughout the whole country.       

 

According to the national Air contents regulation438, the City of Zurich is a clean air area. In 1990, the 

Canton of Zurich issued an action plan for clear air and adjusted it in 1996 and 2002. As for stationary 

locations, technical regulations (control, information and consulting) are enforced. In the sector of 

street transport, the action plan contains only a few actions.  

 

The City of Zurich has also taken several actions itself. For instance, all VBZ439 diesel buses must 

install particle filters. In the framework of the environmental impact assessment, construction 

machines are required to be equipped with particle filters.   
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However, in the city of Zurich, pollution is not usually mentioned as a big problem nowadays, but 

rather rated as satisfactory by most of the firms asked. This impression seems to be confirmed by 

empirical findings from other sources. Concerning pollution, comparing six values in 27 European 

capitals, Zurich is ranked below the European average for city pollution in every value440. In addition, 

the city of Zurich has also experienced reduced emissions since the 1990s. However, the health 

threats are relevant for people with already existing medical conditions, and are below the threshold 

of physical perceptibility for most individuals441. Thus, it can be concluded that air pollution in Zurich 

is neither a central public issue nor a primary health concern.  

 

 

                                                
440

 Wendland. 2006. Industrie und Gewerbe in der Stadt Zürich. Eine Analyse auf Basis der Betriebszählung 2001 und der 
Firmenbefragung 2005. Stadtentwicklung Zürich 2006. 

441
 AQI. 2007. Air Now Air Quality Index (http://airnow.gov) 



 175 

4.1.5 Findings and Conclusions 

 

4.1.5.1 Findings 

Trends of Urban Transformation in the City of Zurich   

During the considered period, in regard to the urban transformation processes, it can be observed 

that the correlations (i.e. correlation coefficients) between economic growth and the sustainability 

indicators are relatively weak.  

 

Human well-being 

 

Personal disposable income, life Expectancy at birth, student-teacher ratio 

Personal income fluctuated through the considered period. Consistent data of personal disposable 

income is not collected on the city scale. People seem to live longer according an increase of life 

expectancy at birth. The student-teacher ratio has been decreasing since 1994. These achievements 

are due to a strong commitment of municipal government, policy interventions and individual 

engagement, although they show insignificant correlation with economic growth (GVA per capita).  

 

Built environment 

 

Residential floor area per capita  

Residential floor area per capita has been constantly increasing in the City of Zurich. In 2005, this 

number reached 52.7 m2 per capita and it seems to tend towards stabilization in the near future. This 

trend is due to lifestyle change, and encouraged by economic programmes in the city.  

 

Public green area per capita 

Public green area per capita has been growing steadily during 1985-2001. In 2001 there was 57.7 m2 

of green space per capita in the city.  

 

Public transport and car ownership 

The City of Zurich has developed a high quality public transport system. More and more people are 

using public transport. However, the main means of mobility is still dominated by individual 

motorized vehicles. Interventions, such as control over parking, are made possible on the level of the 

city, amongst others, because of the amount of motorized personal vehicles.   

 

Natural environment 

 

Electricity consumption per capita  

Electricity consumption per capita increased rapidly after 1997, after a period of decrease during 

1991-1996. The upward trend during 1997-2005 is due to increasing consumption by service industry, 

transport and residential purposes, which suggests that electricity consumption is not decouple from 

the economic growth of the city. In 2005, per capita electricity consumption in the city had reached 

7,909 kWh per person.  
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Water consumption per capita 

Water consumption per capita per day in the city has been constantly decreasing during the 

considered period, which is due to the structural change in urban economy and applications of water 

saving technologies in the city. However, no quantitative standard has been set.  

 

Air Pollutants 

The air quality has improved greatly during the considered period. Concentrations of major air 

pollutants, namely NO2, SO2 and PM10, have been decreasing. This improvement can be explained by 

policy interventions on air pollution emission regulations and broad applications of clean 

technologies.  
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4.1.5.2 Conclusions 

 

The high level and growth trend of consumption modes (e.g., private cars, electricity, residential floor 

areas), along with the economic growth, gives evidence that consumption-dominated threats has 

been challenging the sustainability of the City of Zurich over the considered period. These 

observations strongly support the view that economic growth in the City of Zurich was still, to some 

extent, at the expense of environmental quality. Despite the progress made in environmental policy, 

overall the economic growth of Zurich is still closely coupled to an increase in environmental 

degradation (i.e. electricity consumption) and potential resource consumption (i.e. through 

increasing residential floor areas per capita). 

 

It suggests, however, a lack of incentive mechanisms for a sustainable urban transformation process, 

which can be promoted through coordination of governments and individuals. 

 

At the same time, the concept of sustainable development has been planned and implemented into 

the municipal urban growth process in the city according to the federal constitution. Since the 

economic weight of the city is closely connected with the power and political influence of the 

national policy, the City of Zurich must, on the one hand, maintain its economic priority and 

prosperity, and on the other hand, achieve urban sustainability.  

 

Local concerns are also critical in order to enhance the likelihood of a successful implementation of 

sustainable development strategy. On the one hand, as the growth strategies and sustainable 

development strategies are democratically legitimised, particularly if such a strategy is tied to 

economic development policies, the economic and social implications in the city must be accepted by 

the citizens. On the other hand, the interactions between citizens and government, namely the role 

of individuals in achieving urban sustainability (i.e. lifestyle) still need to be considered in terms of 

the fulfilment of the sustainable development strategies.  

 

Surely, the abundance and the diversity of human resources, innovations and experience are crucial 

to the sustainable urban transformation of the City of Zurich. Technological innovations are the 

driving force of sustainable urban transformation, even on an international scale of competence, and 

they are strictly related to existing and further developed core competencies. But these are based on 

and supported by infrastructure, comprising not only transport and communication systems and 

public utility installation but also, in a long-term effect, education, especially with regard to technical 

subjects and health care. 

 

Regarding the institutional structure, it is argued that inter-governmental cooperation, in a 

framework of multi-level governance with federal incentives and municipal autonomy mechanisms, 

might work in the short and mid-term, while with a long-term perspective more fundamental 

reforms of federalism need to be considered carefully. This advocates more responsibilities for the 

federal government regarding the planning of economic growth and developing mechanisms on 

consumption (i.e. by developing interactive policy tools) and mobility (i.e. use of private cars, which is 

closely related to air quality issues). This could contribute to a more sustainable mode of 

development in terms of environmental degradation, and could address social and functional 

segregation to a certain extent. The decentralised decision making model is associated with bitter 

political controversies around urban development and it makes it difficult to pursue a coherent 
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urban sustainability growth path. There is a clear gap between urban growth policies (i.e. economic 

policy and relevant scenarios) and the sustainable development strategy that exists in the federal 

constitution. 

 

However, a shifting tendency to view planning as a coordination tool to intervene in the urban 

transformation process has lead towards a more sustainable development on a broader spatial scale. 

Policy interventions (i.e. planning instruments) on spatial development (i.e. promoting public 

transport and densification) towards sustainability in the City of Zurich have shown some interesting 

results. Traffic has been a problem in Zurich mostly due to the high volume of daily commuters in the 

city region. Although this type of traffic does pose a possible threat to growth, it is held in check by 

the possibility of densification inside the city itself, a process which has already taken place. This is 

because a high densification might result in more optimal, localized pattern of urban transportation. 

The traffic problem might therefore work against the process of urban sprawl that has been taking 

place during the last decades but not against the growth of the city.  

 

As the quality of urban life is closely bound with more disposable income (which has to be clearly 

informed), the quality of housing (i.e. residential floor area per capita), mobility (i.e. private car 

ownership) and more product options (i.e. consumption of more natural resources, ecological 

footprint), influencing the relationship between consumption (as an incentive to economic growth) 

and environmental protection (not only environmental quality but environmental degradation) is 

thus very difficult, especially when economic benefits are put at the top of the political agenda, and 

the quality of life is built upon high consumption.  

 

Therefore, in absolute terms, the City of Zurich is still far from being sustainable, as illustrated by a 

transformation model based on high consumption, which from a global perspective is unsustainable 

in the long run. The relatively positive assessment of the current situation with respect to sustainable 

development (according to the sustainability monitoring by the City of Zurich which excludes the 

energy consumption variable) might come at the expense of future generations.  

 

To conclude, the City of Zurich is faced with a dilemma. On the one hand, it needs to maintain and 

indeed improve its high standard of living in the future. On the other hand, it needs to limit resource 

use to ensure sustainability. Although Switzerland has adopted principles of sustainable urban 

development, the emphasis in practice given to consumerist forms of development (e.g. electricity 

consumption devices) indicates that the balance has not really been achieved.  
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4.2 Case Study: Shanghai 1985-2005 

 

4.2.1 Urban Transformation 1985-2005  

4.2.1.1 Shanghai within the Trends of Expanding Globalization   

 

Shanghai has held a special socio-economic position in China that results from its historical and 

contemporary situation. It is one of the largest and most important industrial centres of China. The 

city is located at the junction of the Yangtze River and the East Sea (Figure 63) and has a population 

of about 18.6 million people living in an area of 6,400 km2 as of 2007 (13.6 million registered 

population and 17.78 million permanent population as of 2005).  

 

 
 

Figure 63 Map of Shanghai Municipality  

 

Shanghai is China’s largest and greatest commercial and industrial city. With 0.1% of the land area of 

the country, it supplies over 12% of the municipal revenue and handles more than a quarter of the 

total trade passing through China’s ports. Its year 2000 population, according to China’s latest census, 

was 16.74 million and represented an increase of 3.4 million from the 1990 size with an average 

annual growth rate through the decade of the 1990s of 2.2% and a total increase of 25.5%442.  

 

Shanghai, like many cities in China, has a many overlapping municipal boundaries. The city has the 
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highest population density of all the first order administrative units in China, with 2,778 people per 

km2 and a population density (10 km radius of the inner city) of 24,673 people per km2 in 2005. 

Owing to its continued growth and industrial and commercial development, Shanghai also has the 

highest index of urbanization among all of China’s first order administrative units, with 84.5% of the 

official population (13.6 million in 2005) classified as urban. 

 

Institutional Transformation  

Shanghai is an especially interesting example of spatial development as China’s largest and most 

important industrial and commercial city, and also as a city that largely stagnated during the so-

called Maoist period (1949–1976). Its modern transformation really did not begin until the Dengist 

period (1978), and most strikingly not until Zemin Jiang came into power in 1992. What follows will 

explore some of these channels of development and growth that will illustrate the role of the central 

state and foreign investments, which forces intersect to provide the institutional context that the 

evolution of land use and development in contemporary Shanghai has been embedded. 

 

The decisions and policies of the Chinese central government play a significant role in the way the 

City of Shanghai has functioned and grown, and will continue to do so. Since 1978, when the New 

National Strategy with an emphasis on ‘opening to the outside and economic reform’ was 

implemented, tremendous changes have happened through the whole of China. As one of the core 

cities, Shanghai had the opportunity to plan strategically and grow as an international economic, 

financial and trade centre. The Outlines on Strategy of Shanghai Economic Development approved by 

the State Council of China in 1984 defined the Urban Restructuring and Economic Transformation as 

the central development strategy for the city of Shanghai. Accordingly, Shanghai must focus on 

‘opening to the outside and economic reform’ and become a major window of overseas investment 

and technology transfer.  

 

Sector policies have been adapted to the New National Strategy. For instance, the Urban Planning 

and Management Bureau of the Shanghai Municipality created the Master Plan of Shanghai, which 

was approved by the State Council of China in 1986. It defines the functions, size and distribution of 

the city, and its vision: to construct and restructure the inner city, develop Pudong area, expand 

satellite towns, construct periphery townships, (create visions) to encourage urban renewal and 

regeneration, introduce and digest advanced technologies, restructure traditional industries, explore 

new industry, develop service industry, and improve urban infrastructure and the investment 

environment443.  

 

Under these institutional processes, the City of Shanghai was empowered to participate in 

globalization. Foreign direct investments have poured into the city with the trends of global 

strategies of transnational firms having taken particular advantage of the 1990s phase of new 

expansions of globalization in the world. Economic liberalization has changed the growth dynamics of 

the city region of Shanghai. Shanghai has maintained a high economic growth rate since the mid 

1980s, with a growth rate of gross domestic product (GDP) per capita consistently above 10% since 

1990, and an average growth rate of 17.2% between 1990 and 2005. In 2005, GDP per capita was 

67,492 CNY, which is about 17.5 times higher than that of 1985444. This growth led to a great 

improvement in urban infrastructure and the citizens’ quality of life. With this came higher levels of 

environmental awareness and the recognition that the environment was an important factor in 
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creating a better city in which to live and work. However, this rapid economic growth under the 

traditional development pattern also resulted in the occurrence of densely populated areas, over-

exploitation of natural resources, and serious pollution. 

 

Urbanization 

Historically, urbanization has been a vital instrument for achieving economic growth and social 

development. Some scholars link globalization and urbanization, referring to this as the global cities 

phenomenon and arguing that globalization is important in the developmental process445. The 

Chinese government now encourages urban growth as a means for encouraging economic 

development within the country. 
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Figure 64 Urbanization in Shanghai, 1985-2005 (sources: Statistical Yearbooks of Shanghai)  

 

Between 1986 and 2005, the urbanization rate446 of Shanghai increased more than 20% (Figure 64). 

There are three major changes that have facilitated and encouraged urban population growth in 

Shanghai. First, many scholars argue that markets are the single most important causal factor driving 

urbanization. Land, labour and other resources are being increasingly allocated in accordance with 

market imperatives. Massive demographic dislocations that give rise to urbanization phenomena are 

manifestations of market forces. Second, coastal areas and special economic zones (SEZs) have 

received favourable treatment and have since been viewed as centres of national development and 

regions of growth. They have also benefitted from preferential fiscal and administrative policies. 

Third, foreign direct investment (FDI) has played an important role in fuelling economic growth, 

especially in coastal cities447. During the period from 1985 to 2005, Shanghai became the second 

largest recipient of FDI in the world behind the United States.  

 

Industries have been relocated to the former farmland. The former farmers became workers in these 

factories. This accelerated the urbanization process. Strategically, urbanization will continue in 

Shanghai according to the national development strategy, whereas the urban spaces and social 

structures have been largely transformed. Most strikingly, the built-up area of the City of Shanghai 

was doubled since the early 1990s.  
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4.2.1.2 Spatial Evolution  

 

With the speedy economic growth and urbanization process, land use changed rapidly since the early 

1990s, reflected in population density changes, which were demonstrated by a spread outward from 

the urban edges, and the growth of satellite towns. In developed countries, this is referred to as 

‘sprawl’. The fastest and most extensive growth occurred on the outer edges of both metropolitan 

Shanghai and the inner suburban ring, whereas most of the population loss occurred in the inner 

urban core due to the density control in the inner city. Figure 65 reveals most clearly an image that 

reflects the planned and imposed nature of urban growth. Contrasting more current growth with the 

first half of the 1990s in the picture also emphasizes the growth of satellite cities in larger clusters 

around the periphery since the late 1990s, which tended to accelerate in the 2000s. Consolidation of 

earlier settlement areas serves as the launching region for extending population spread outward.  

 

According to the plans made by the municipal government that were guided by the central 

government, the City of Shanghai started to build satellite towns, and at the same time rebuild the 

inner city since 1986. In 1993, the city decided to develop Pudong area into a modernized new 

district, which led the modernization process towards an international centre for economics, finances 

and trades. Former arable land was expropriated and the same as what occurred in the former 

suburbs of the city. The expansion of the city to the east of the Huangpu River and the remarkable 

development of the Pudong District offer a compelling example of the various political mechanisms, 

global and local players, complexity and character of urban land development, and spatial change in 

the context of China’s rapidly growing economy. 

 

Meanwhile the inner City of Shanghai was renewed through several urban renewal schemes, 

whereas former suburbs were built into residential towns to hold immigrants from the inner city 

districts. Yet, the land in the inner city becomes more expensive, many industries move to the urban 

periphery for cheaper land and labour. This attracted many rural people to work. Thus the 

urbanization process has been accelerating.  
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Figure 65 Spatial Expansion of Urban Built-Area in Shanghai, 1987-2008 (source: unpublished 

working documents of Shanghai City Planning and Design Institute) 
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Since the 1980s the urban infrastructure has been broadly developed. Highways, bridges, tunnels and 

metro lines were constructed, which built the connection between the inner city and suburbs, and 

between Shanghai and the other cities in the Yangtze River Delta all of which has had an effect on the 

motorization process. It began a rapid advance in 1993 with the global economic upturn, peaking in 

1998 with a slight decline in the following two years due to investment in other projects. Throughout 

the 1980s, Shanghai spent 5-8 % of its GDP on urban infrastructure investment. In a big push to 

develop the city, it spent 11-14% of GDP in the 1990s, including the development of Pudong area, 

which received SEZ status and has planned and emerged as China’s financial and commercial hub. 

However, this percentage is now decreasing in Shanghai448. 

 

Facilitated by such an infrastructure boom, urban and peri-urban activities have taken over the 

agricultural land in city suburbs. A substantial amount of arable land in the suburbs is being left 

inactive. Peasants have been switching to non-agricultural undertakings or turning to the 

manufacturing and service sectors for better job opportunities449. The expansion of development 

zones drives peasants off the ground and transforms the pattern of land use, and in some cases, 

peasants have abandoned arable land. Between 1991 and 1998, 43.35 km2 in Shanghai were reduced 

from arable land area450 (Figure 66).  
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Figure 66 Urban Land Area Shanghai, 1978-2000 (source: Statistical Yearbooks of Shanghai) 

 

While the development of new urban infrastructure has improved roads and public facilities in 

certain areas, enormous investments have been put into a car-based infrastructure. This strong 

promotion of a car-based transportation system has laid the foundation for urban sprawl. The 

transportation policy focuses more on a car-based infrastructure and neglects mass transit and non-

motorized transportation, which has brought a risk of Shanghai becoming dependent on car-based 

transportation.  

 

Sprawl, environmental degradation, air pollution and severe traffic congestion have become 

problematic in the city. Demand and need for efficient transport systems are enormous. Citywide 

road building in Shanghai has been expanding by 5.52% per annum, while highway building by 7.5% 
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during 2000-2004451. Substantial road building was undertaken in the city during the 1990s when 

investment for road infrastructure doubled. The vehicle population has been increasing by 17.95% 

per annum (1996-2004)452. Despite these investments, public transportation has not been largely 

promoted until 2003. The amount of building activities in Shanghai, fuelled by government 

investment expenditures, continue to be astounding.   

 

It is also important to note that the commoditization of housing drove another set of far-reaching 

spatial as well as economic dynamics. The context for spatial development and growth in a rapidly 

developing major city and metropolitan region such as Shanghai must take into account the 

framework of a transitional economy unfolding in China in the last three decades, particularly in 

which there is a parallel duality of plan and market453. As reforms proceeded in the 1980s and a 

modified economy emerged under Dengist policies in the early 1990s, new institutional players 

entered the stage and altered the state planning and enterprise mechanisms that had largely 

determined the use of urban land in pre-reform China. Capital was needed to transform and improve 

urban infrastructure and building stock. In addition to the traditional players of state-owned 

enterprises and planners, new players appeared such as foreign investors seeking land for industrial 

and housing investments, who quickly attracted local partners. Most of them were officially 

connected in order to enable them to control the approval process for the transfer of urban land. 

Local officials also immediately saw that capital could be generated through the transfer of urban 

land-use permits, and this soon became a widely used mechanism for raising what was perceived by 

some as unlimited capital for urban development454. In tracking the increasingly strong forces of 

commoditizing land and housing in Shanghai, one must recall the urban reforms initially 

implemented after the 3rd plenum of the 12th Communist Party Congress in 1984 followed by the 

1988 policy decision to allow the transfer of property rights for fee payment. All of these significant 

policy decisions were soon followed by other trends such as the drive to accelerate market impulses, 

as evidenced in rhetoric Deng used in numerous speeches following his famous southern tour in 

1992. Since then the forces of privatization and the particularistic manner in which market and elite 

party forces have intersected to commoditize land and land development schemes have provided an 

amazing example of one form of a transitioning socialist urbanism and economy455. The rapid 

multiplying of special economic development zones, seen as special places where local and foreign 

interests would merge, and where capital would pour in to develop industrial and housing 

developments in support of China’s emerging link to the global economy (Walcott and Pannell, 

2006)456. 

 

A far-reaching spatial change in Shanghai was resulted from the extraction  of industry from its mix 

with residential areas at the central business district (CBD) and central commercial districts and then 

moved into the middle ring of city. Based on an enormous infusion of financing for capital 

improvements coupled with rapid development of its commercial, manufacturing, and high tech 

sectors, Shanghai’s extraordinary conversion during the 1990s led to a remarkable transformation in 

the city’s spatial form and associated functional activities. Consequently, fast economic growth and 
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technology innovations are also leading to associated changes in urban morphology and the city’s 

land-use. The most significant and noticeable features include the spread of population and increase 

in both manufacturing and services in Pudong District, to the east of Shanghai’s historic core; and in-

filling of population and economic activity between the core and suburban satellites, particularly 

along new transportation arteries connecting these areas (Walcott and Pannell, 2006)457. 

 

With urban renewal processes in the inner city, large housing areas were built around the edges of 

inner city, and many historical cultures disappeared in the name of development or progress in the 

1990s. Most parts of the central city has indeed become a commercial and service centre, shifting its 

functions increasingly towards commercial and service activities with different morphological 

features manifested in the cityscape458. Development and demolition took place due to the 

exhibition, and new buildings were erected, representing the future and modernity. As a result, many 

of the charming old lanes in the inner city area were obliterated and communities were 

simultaneously destroyed during the development process. Chinese street life has been significant in 

Chinese culture as an important public space that cultivated folk culture, local culture and the vitality 

of cities459; with the demolishing of areas such as this, the charm and character of the city has been 

lost as well. 

 

These urban development patterns with ‘Chinese characteristics’ reflect the hand of government 

planner partners in Shanghai’s ‘symbolic growth coalition’. The rapid growth of sub-districts also 

reflects government policy of dispersing population from overly crowded city cores to new areas of 

employment and transportation linkages which responds  to the new commoditization of land as well 

that made agricultural areas available for higher economic utilization460. 
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4.2.2 Discourse of Sustainable Urban Development in Shanghai  

 

4.2.2.1 Understanding of Sustainable Development  

 

The importance of integrating issues has been recognized in national and regional plans. Following 

the 1992 Rio de Janeiro Conference, China became the first country to develop its own national 

Agenda 21461. Shanghai is expected to follow the directives set by China’s Agenda 21. For many 

developed countries, their national Agenda 21 represents their ‘market-critical’ responses to tackling 

socio-economic and political issues faced by their mature economies. Whereas China’s Agenda 21 is 

formulated in the context of the world’s most dramatic restructuring from a centrally planned entity 

into a socialist market economy - a transition premised on the faith that concentrated economic 

growth in a certain place will eventually trickle down to the less-developed region. In this context, 

instead of ‘market-critical’, the document champions the market for ‘sustainable development’ in 

reforming China. 

 

The Premier of China at that time Peng Li had argued at the Earth Summit in Rio de Janeiro that 

‘economic development is essential for the very survival and progress of mankind … it provides a 

material guarantee for the protection and improvement of the global environment’. This point is 

again emphasized in the preamble of China’s Agenda 21; ‘because China is a developing country, the 

goals of increasing social productivity, enhancing overall national strength and improving people’s 

quality of life cannot be realized without giving primacy to the development of the national economy 

and having all work focused on building the economy’. While China’s Agenda 21 argues that ‘it is 

necessary to change the old and unsustainable development patterns currently being used in China’, 

at the same time, the document maintains that ‘for a developing country like China, the precondition 

for sustainable development is development … Only when the economic growth rate reaches and is 

sustained at a certain level, can poverty be eradicated, people’s livelihood improved and the 

necessary forces and conditions for supporting sustainable development be provided’ (State Council, 

1994)462. 

 

For China, the social aspects of sustainable development declared by State Council (1994) include: 

‘the implementation of family control, that population should be strictly controlled and its quality 

and composition improved’; ‘new generation will be nurtured to be cultured, have high ideals, good 

morals and a sense of discipline’; and ‘a heightened awareness of sustainable development will be 

fostered through broadly based public education to mobilize the active participation of all people in 

achieving sustainable development’. In the respect of environmental protection, China promises to: 

protect all life-supporting systems; protect the integrity of ecological systems and biodiversity; 

address major ecological issues such as soil erosion and desertification; protect natural resources; 

maintain sustainable supply capabilities; reduce damage to fragile ecological systems; extend forest 

coverage; improve urban and rural environmental conditions; prevent and control environmental 

damage and pollution; reclaim and restore damaged and polluted environments; and take an active 

part in international cooperation in the fields of environmental and ecological protection’463. 
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It can be seen from the above that China seems to have more solid strategy to provide in 

environmental protection than in the social sphere. According to China’s Agenda 21, it seems that 

the authorities assume that the professionals have all the answers to achieving sustainable 

development. The Chinese government seems to believe that sustainable development can be 

defined and formulated with accuracy by the science and technology sector. In addition, the 

participation of the public is to make them better informed of the solutions offered by the experts so 

that they will support their implementation (State Council, 1994). The participatory dimension of the 

concept, considered as the core in the Brundtland Report and Agenda 21 to the formulation and 

finalization of a sustainable development strategy, is not further well developed in China’s agenda. 

 

At present the strategic key of guiding Chinese economic and social development is the national 

economic and social development ‘Five-Year Plan’. In terms of sustainability principles, the period of 

1978-1995 is only a single pillar (from the three pillars of sustainable development) of the stage of 

policy development. In 1992, China participated in the 21st Century Agenda, and began to note the 

development of three pillars, but it was not until 2001, in the 10th Five-Year Plan, that China 

proposed a sustainable development strategy based on the triple-bottom line. Since 2006, China 

began a five-year planning policy to guide the development of the environment or environment 

priorities of the policy trends.  Recently, new plan seems to explore further on the theme of harmony 

society that enforces more action plans across various sectors of the country. However, it seems that 

the concept of sustainable development remained emphasizing integration in theory.   
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4.2.2.2 Implementing Sustainable Urban Development  

 

From the guidelines of China’s Agenda 21, it could be expected that sustainable development would 

only be discussed in the economic and environmental terms of Shanghai’s urban context.  

 

The existence of this rapidly growing city, Shanghai is a pioneer of the country’s economic reforms 

and a window through which to link with the world economy. Economic growth has taken place at 

the expense of the natural environment. Rapidly developing Shanghai in China’s socialist market 

economy has adopted a pro-growth strategy to cope with challenges imposed by a globalizing 

economy. This development philosophy and growth pattern has exerted tremendous pressure on its 

urban future and its path of sustainable urban development.  

 

Despite the policy rhetoric of pursuing sustainable development, the municipal government has 

refrained from identifying and analyzing sustainable urban development issues. The concept of 

‘sustainable development’ thus was more focused on the economic development instead of 

integration regarding social, economic and environmental development. The environmental 

development had been seen as included in the economic development agenda. By the end of the 

1990s, there were discussions on the establishment of an indicator system of sustainable 

development in Shanghai, which proposed 60 indicators464. At the same time, ‘cycle economy 

system’465, which addresses efficient use of natural resources and environmental protection, has 

been considered as the path to achieve sustainability in Shanghai. Research has been focused on the 

theories and policy framework of developing cycle economy, although it has not been 

institutionalized until more recently (2009). Yet the ‘sustainability’ principles were not specified in 

the official documents until 2001, i.e. Shanghai’s socio-economic and environmental policy objectives 

in the Five-Year Plan, the ninth Five-Year Socio-economic Development Plan in Shanghai and the 

Shanghai Comprehensive City Plan. These plans, however, have not detailed how the goals can be 

realized. As no concrete measures were suggested to control energy consumption, and the 

aggressive economic development strategy consumed more energy466, the resulting development 

pressure will certainly strain the distressed environment further. Issues included in the social sphere 

are rather different from those that have been specified in the framework of integrated sustainable 

urban development. Most of these issues are related to producing higher-‘quality’ human resources 

for economic development rather than addressing issues of distributing limited resources in a fair 

and ecologically ethical manner. 

 

The city of Shanghai is working hard to attain world city status, whereas it lacks an integrated 

sustainable development strategy. Sustainability principles such as an ethical utilization of natural 

resources and aspirations for intra- and inter-generational equity are not put on the policy agenda, 

which has not a critical rethinking of the growth-first mentality. However, with a lack of a clear 

sustainable urban development strategy/plan and planning tools, despite recent efforts to clean up 

the environmental pollution and to promote public transport, it is uncertain how Shanghai will 

proceed as the global economy itself is starting to capitalize on sustainability efforts to further capital 

accumulation. 
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In a top-down approach in sustainability policy systems, the government plays a central role in 

achieving sustainability, which does not include broader participations from the society and market, 

and tends to rely on administrative tools467. In addition, the lack of (institutional) coordination of 

various policy areas is also obvious. Government departments and individuals seldom follow the 

plans voluntarily and automatically. Without checks and balance mechanisms in such a top-down 

government-centred governance structure, plans are not effective tools to ensure sustainable 

environmental development due to individual powers in directing spatial growth.  

 

On the other hand, with most of the demonstration or pilot projects on sustainable urban 

development in Shanghai, from Shanghai energy-saving buildings to the Dongtan eco-city, it seems 

the focus of sustainable urban development, eco-cities and eco-constructions is more about bringing 

environmentally friendly technology to cities, which is a very positive outcome. Yet if planners want 

to think in terms of sustainable cities, more consideration will have to be given to the socio-cultural 

aspect of sustainability, which has not been properly or widely recognized by the national 

government or local government.  

 

Planning for Sustainable Urban Transformation 

More recently, the concept of sustainable development in planning has been behind many advances 

towards achieving strategies for sustainable development on a regional scale in terms of 

environmental protection. Actions within the City of Shanghai can be seen as an example of the 

effort in searching for the ‘Sustainable City’. The theoretical basis behind the concept of the 

‘Sustainable City’, which has developed from those of the ‘Garden City’ and the ‘Ecological City’, is to 

seek both economic development and environmental improvement. The main viewpoint in the 

Sustainable City concept is systemic thinking, which is used to integrate the three domains – society, 

economy and environment – as a whole, in a circular metabolism based on the full reuse of natural 

resources468. However, this concept seems unrealistic in the current institutional context of Shanghai.  

 

Sustainability and eco-city have emerged as valuable concepts when it comes to city planning 

initiatives. The last few years have seen some literature supporting the practical application of eco-

city ideas; however, the literature reflects an overwhelming variety of orientations and terminology. 

Authors include architects, planners, academics and activists, and terminology includes concepts 

such as ‘neo-traditional town planning’, ‘pedestrian pockets’, ‘re-urbanization’, ‘post-industrial 

suburbs’ and ‘sustainable cities’469. Meanwhile, those involved in the planning process often differ in 

their understanding of these concepts. As a result, it has become difficult for decision-makers to 

develop their goals in line with the roles, motivation, perception and behaviour of various actors 

involved. For Dongtan to operate from concept to practice has been difficult, also because there is 

relatively little guidance for this type of urban development, namely sustainable urban development. 

It is only recently that there has been a growing interest in the practical application of the eco-city 

idea at the local level. 
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It is also argued that there is a lack of clear tools for implementation. The implementation of such 

integrated sustainable urban planning and design concepts would have been extraordinary, 

especially since eco-cities are not a tried and true method of city development. It is a new way of 

building and developing cities. The idea of building an eco-city or sustainable city is not new in and of 

itself, but some pilot projects, i.e. plans for Dongtan eco-city, were revolutionary within which they 

brought many new ideas into one single urban plan. It seems the problems culminated during the 

implementation phase. The implementation of planning for sustainable urban development projects, 

such as Dongtan eco-city, exemplifies the degree of difficulty of bringing many of the sustainable 

urban development concepts to realization when there is a lack of guidance.  

 

The concept of sustainability seems to match the intentions of planning relatively well. However, 

there would be multiple interpretations, which tend to add to the uncertainty of a particular urban 

planning situation unless there is a clear definition accepted by all. Its complexity and lack of precise 

description have posed many problems. The number of sectors involved in the planning process 

exacerbates this problem. According to some planners in Shanghai, the toothless plan is one of the 

major obstacles to implementation. It is very often that other government departments simply 

neglect the existence of the plan and there is a lack of concerted effort to facilitate the plan to 

realization. Another contributing reason is that the traditional culture of vertical rather than 

horizontal connections of various development sectors.  

 

Given the context of the unique political economy of the transforming socialist market society in 

Shanghai, the likelihood of having a participatory, engaging and learning process for all stakeholders 

to be involved in directing development still takes some time. It is argued that major actors in the 

development process, including the public, are not aware of the nature of the issues and their 

important roles in bringing about sustainable development. Green consumerism is still little known 

among people. The belief that material pursuit needs to come first before wealth can trickle down 

and the environment can be cleaned up is still prevailing. As financing urban construction becomes a 

local responsibility after the Open-Door Policy, the local government seems to have little choice but 

to expand and grow. 

 

Above all, the understanding of sustainable urban development in planning is still dominated by the 

technological term and oriented towards being a template or checklist. By focusing on being a 

showcase or a demonstration project, ideas about sustainability can be lost because the goal in such 

a situation is becoming a model as opposed to addressing key challenges related to sustainable urban 

development. For instance, developing an eco-city or using environmental technologies alone next to 

the City of Shanghai does not make Shanghai more sustainable. Institutional innovation in 

implementing sustainable urban development in planning practice thus is extremely crucial to 

achieve sustainability.     
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4.2.3 Driving Forces of Urban Transformation in Shanghai 

4.2.3.1 Population  

 

The whole population (permanent population) in Shanghai is composed of two parts: a registered 

population and a floating population (Figure 67)472. Its year 2000 population, according to China’s 

latest census, was 16.74 million and represented an increase of 3.4 million from the 1990 size with an 

average annual growth rate through the decade of the 1990s of 2.2% and a total increase of 25.5%473. 

By the end of 2005, the permanent population was 17.78 million, while the registered population 

was 13.60 million. The registered population increased by 1.43 million from 1985 to 2005, with an 

annual growth rate of 0.6%. The floating population increased by 4.02 million, with an annual growth 

rate of 19%. Up until 2005, the natural growth rates of the registered population had been 

continually below zero for 13 years. At the same time, the average size of a household in Shanghai 

had decreased from 3.5 to less than 2.7 people during the considered period. 
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Figure 67 Population in Shanghai (source: Shanghai Statistical Yearbook 2008) 

 

For many years, Shanghai has had the lowest birth rate in China, and it is clear that most of 

Shanghai’s population growth is driven by migration rather than natural factors based on high birth 

and fertility rates. In 2005, the number of people immigrating was 130,000 and the number of people 

emigrating was 34,600, thus the actual immigration was 95,400 people. Compared with an 

immigration of 160,000 and an emigration of 55,600 in 2000, both the immigration and emigration 

have decreased. The immigrating growth rate of the registered population is the lowest since 2000. 

Among this migrant population, 22.2% live in the city centre, 17.9% live in Pudong District, 33.1% live 

in suburbs, 25.4% live in exurbs, and 1.3% live in Chongming County. 
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4.2.3.2 Governance 

 

Shanghai has engaged in institutional, economic and societal changes during the past three decades. 

Its urban transformation faces many challenges with several dimensions. The purpose of the 

following section is to explore Shanghai’s political system and how the central government functions 

vis-à-vis the local government. In recent years, changes have been occurring in areas such as 

environmental governance and civil society. These areas have an effect on urban development 

process and its sustainability. 

 

(1) Governmental Structure  

A major problem related to Shanghai’s urban transformation is the state’s capacity to manage urban 

change and the structure of governance. Urban management and governance systems generally 

develop alongside urban growth. Urbanization of the city has been so rapid that systems of municipal 

government, urban infrastructure, educational establishments and civil society organizations have 

had difficulties in keeping up.  

 

Economic reforms have challenged the foundation of China’s socialist governance. However, the 

power of the central government is no longer unrestrained as it might once have been; there are 

countervailing powers in existence and although China’s civil society might be weak relative to other 

countries in the West, it plays a role in today’s China, when there is a transition from central planning 

to a market-oriented system. Mega-urban region officials are appointed by the central government 

and are expected to mainly execute centrally set policies and programmes. Mayors of Shanghai 

primarily exercises authority delegated to them. Meanwhile, even in such centralized system, the 

magnitude and complexity of issues involved in mega-urban region governance has necessitated 

more flexibility and some degree of discretionary power has been granted local officials in recent 

years. The mayor of Shanghai is now able to make autonomous decisions.  

 

The shift from centralized decision making and top-down allocation of development resources to 

fiscal decentralization and greater local economic autonomy has influenced the urban 

transformation process. At the national level, decentralization of economic power has given 

municipal government more authority in local development decisions, which makes local 

government able to approach investors for urban development. The municipal government of 

Shanghai and even the district governments of the city can now sign contracts with foreign 

corporations or developers. The district government is not only the decision-maker for economic 

development and the beneficiary of land leasing and tax attributes, but also responsible for urban 

development and environmental protection in the territory.  

 

In the profound process of urban transformation, the decentralization of urban governance and 

empowerment for development decision seem to be further expanded. Series of governmental 

records that document the decentralization policy reflect this new direction. Recently, in the Report 

on Work of the Government of Shanghai made by the mayor Zheng Han at the Third Session of the 

Twelfth Shanghai Municipal People’s Congress in 2005, he defined the actions to take in promoting 

community development and improving management of social affairs:  
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‘In line with the principle of strengthening community institutions and introducing grid management, 

we will carry out pilot projects to turn our communities into well-managed ones that boast complete 

services, beautiful environment and harmonious atmosphere. Through the system of ‘two-tier 

government, three-tier administration and four-tier network’, we will delegate management 

responsibilities to the grassroots level to increase efficiency, inject vitality and bring real benefits to 

our people. Efforts will be made to expand the function of sub-district offices in managing social 

affairs and providing public services. We will empower neighbourhood committees as community 

self-governance organizations and further promote resource integration in communities. We will 

improve the regulation of not-for-profit organizations and explore ways to establish an institutional 

framework to energize voluntary community services and other volunteer activities.’  

 

Urban governance has seen trends in the relationship between state and market in the rise of the 

corporate paradigm as a model of state practice. Urban growth reveals the complexities and 

contradictions that arise in a partially marketized system. The close relationship between municipal 

government and the development industry means that the industry is not completely competitive474. 

All land is state owned and developers are dependent on municipalities releasing land; this gives the 

government strong control over land use, but in practice the local state’s weak planning capacity and 

its desire for revenue and foreign investment undermine this power475. Urban land reforms have 

become an implicit programme to nurture local enterprises and developers, a means of fostering 

local government-enterprise coalitions and an instrument to strengthen a local government's 

position in local development. During the institutional transition toward a socialist market economy, 

booming Chinese cities were formulating informal local 'urban regimes' to compete for local growth 

by capitalizing on financial gains derived from a dual market of urban land and property 

development.  

 

(2)  Environmental Governance 

Since the late 1970s, state-driven environmental laws and programmes have made a more serious 

impact, especially during the 1990s. However, China’s strategy and approach to tackling the growing 

environmental degradation accompanying with modernization are currently far from stable, which 

are still developing and transforming, along with the general transition of China’s economy and 

state476. The state of environment in China is undergoing a process of political modernization, in 

which traditional hierarchical lines and conventional divisions of power are being transformed. The 

direction of the reforms includes greater decentralization and flexibility and a shift away from a rigid, 

hierarchical, command-and-control system of environmental governance, which has resulted in a 

weak centralized environmental protection bureaucracy. China’s leaders provide administrative and 

legal guidance but devolve far greater authority to provincial and local officials. And they utilize 

campaigns to implement large-scale initiatives of nationwide importance. However, there is not a 

strong central apparatus to serve as advocate, monitor and enforcer of environmental protection. As 

a result, one scenario might be that a local official is confronted with a choice between upholding 

environmental protection laws and supporting a polluting factory employing thousands of residents 
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at the same time. The official will usually choose the latter and find that environmental protection is 

a drag on the local economy477.  

 

Despite this, China’s leadership has realized that there are broader social and economic costs of 

environmental failure. During the last three decades, China has achieved some success in establishing 

institutions and norms to protect the environment, transforming from a country with no 

environmental protection apparatus, no environmental legal system and only the smallest 

environmentally-educated elite to one in which numerous organizations are engaged in protecting 

the environment, the legal infrastructure focuses on nearly all aspects of the environment and there 

is an ongoing environmental education effort throughout society.  

 

An extensive range of environmental cooperative activities focused on policy reform has been 

developed. Many of these efforts aim at China’s energy sector, including plans to develop new 

strategies and laws at the national level, as well as local initiatives, such as developing energy 

efficiency building codes in Chongqing. The state is actively cooperating with foreign governments, 

international governmental organizations, international non-governmental organizations and 

multinationals. Major new infrastructure projects like the Three Gorges Dam and the West-East 

natural gas pipeline (from Xinjiang to Shanghai) are also targeted at reducing China’s long-term 

reliance on coal. Besides, China also began banning lead from its gasoline in 2001. 

 

Many agencies and other actors share management of environmental protection. Large-scale water 

pollution problems might involve the Ministry of Water Resources while the Ministry of Construction 

handles water and sewage treatment. Involvement in the full range of environmental protection 

activities, including law drafting, monitoring, enforcement, environmental impact assessments and 

research is the Ministry of Environmental Protection, formerly State Environmental Protection 

Administration (SEPA) and its local agencies. The rise of SEPA within the bureaucratic hierarchy of 

China’s state apparatus reflected the rise in the importance of environmental protection within the 

Chinese government.  

 

With its transition to a market economy, market-based policy approaches to a cleaner environment 

have also been explored. Chinese environmental protection officials have stated that they will 

increasingly rely on financial incentives and the market rather than simply fines and the court system 

to improve the environmental quality. The city of Shanghai is also giving environmental issues higher 

budgetary support. The 10th Five-Year Plan (2001-2005) stipulates spending approximately 1.3% of 

GDP annually on environmental projects, as compared with expenditures of 0.93% in the 9th Five-

Year Plan (1996-2000) and 0.73% in the 8th Five-Year Plan (1991-1995)478. 

 

In general, China’s environmental legislation is becoming increasingly progressive. At the same time, 

there are many problems when it comes to enforcement at different levels. At the provincial and 

local level, the lack of robust enforcement means that neither public authorities nor private entities 

are provided with sufficient incentives to act. Incentives for compliance are missing and this is made 

worse by lack of awareness among both industry and authorities regarding the benefits of integrating 

sustainable technologies and services into industry and the need to protect. 
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(3) Role of Local Government 

Cities are part of a national structure, subject to the central government, strengthened or omitted by 

regional and national infrastructure, budgetary policies, development priorities and decentralization 

policies. For Shanghai to meet the urban challenges it faces today and the challenges to come in 

terms of sustainable urban transformation, appropriate management frameworks should be 

available, through which cities can apply innovative approaches suitable for their local circumstances. 

The new mode of urban governance has been built through economic decentralization during the 

market-oriented reform. The major change is the shift from a system based on the central state, 

household registration and state work-units to one led by the local state. The power of the local state 

has been further extended to the grassroots level in response to the increasing complexity of 

society479.  

 

Local governments are important in city planning and urban development and responsible for 

community decision making. They are also important actors in their local economies. Some examples 

of government power in cities include the power to pass legislation, to plan and design urban 

transportation systems, the power to ensure strong and robust local economic development 

patterns, the power to address land tenure and land rights in the city, and the power to develop 

creative financing tools for mobilizing investment towards sustainability. They have the power to 

encourage participation and engage with citizens and local organizations. They build and maintain 

infrastructure that is essential for economic activity, and set standards, regulations, taxes and fees 

that determine the parameters for economic development. Local governments procure large 

numbers of services and products and can influence markets for goods and services such as 

environmental, economic and social services480. At the same time, they are also facing with 

challenges due to issues such as lawmaking ambiguity, the unavailability of notice and comment 

rulemaking, gradual implementation of laws, agency disharmony and overlap, and the lack of 

technical infrastructure for compliance481. Cities have more independent power on important urban 

issues such as health insurance and pensions, with each city making the key decisions on how to take 

the national policies and principles and turn them into actual programmes within its jurisdiction482. 

 

Shanghai, which is under the direct jurisdiction of the central government, enjoys tremendous 

support from the authorities in Beijing. The central government has delegated to Shanghai officials 

the authority to identify, appraise, approve, finance and execute very large projects (up to 30 million 

USD). As mentioned earlier, the Chinese Constitution was revised to allow local officials to sell land or 

lease it for long periods to foreign investors. Local officials were given the power to deal with state 

enterprises, with direct authority to hire and fire officials and workers. For instance, Shanghai 

officials were authorized to reorganize the banking system and were allowed to borrow funds from 

local and international sources, with the sovereign guarantee of the central government. The 

unification of authority and power in the Shanghai Municipality has been one of the main reasons for 

the rapid growth of urban economy and the development of the city and region483. 
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(4) Governance for Sustainability 

In this context, a key aspect of today’s pressing urban development and sustainability issues is the 

role these structures will play, and to what extent participation and marketization will be sought in 

urban governance. The support of Local government is crucial in urban redevelopment and market-

oriented approaches and as long as the project can improve the city image or generate revenues, the 

government is actively involved. However, it is argued that the government has retreated from its 

social responsibility in urban redevelopment and the consequence of this is the most dilapidated 

areas either not being redeveloped or being relentlessly demolished. The absence of social objectives 

in urban redevelopment creates such a dilemma484. It is evident that when the city grows, 

governance dilemmas emerge and grow and it experiences a contradiction between the goals of 

sustainability and the goals related to (economic) growth. In addition, management of cities becomes 

increasingly difficult as the number of involving stakeholders rises.  

 

Improved urban governance includes a complex balance, mainly between municipal and urban 

district planning. The municipality has substantial powers in regulating local development and urban 

districts have also gained important functions for organizing urban development. Conflicts between 

the municipality and districts are common, however, encouraging policy coordination is a significant 

challenge. 

 

(5) Urban planning System 

Shanghai is directly under the jurisdiction of the central government like Beijing, Tianjin and 

Chongqing. Thus the administration structure is different from that of other provinces. Shanghai has 

two tiers of governments and three administrative levels.  

 

Table 7 outlines the various institutions of the urban planning system involved in the city planning of 

Shanghai. In the process of administration, the decision making, authorization and implementation of 

planning are separated, and supervised by the two levels of city and district governments 

respectively. In the administrative level, the municipal planning bureau is in charge of the city 

planning in general, planning of separate districts and the detailed planning of important districts 

(such as the Lujiazui CBD and both sides of the Century Road); the district and county planning 

bureaus are in charge of the authorization of projects, and there are three administrative levels. The 

municipal planning bureau is responsible for the foresighted, overall planning and supervision. 

 

The Act (legislation) states that urban planning consists of two tiers, i.e. the master plan and the 

detailed plan. At the top tier is the master plan that outlines the general land use pattern of the city. 

Below the master plan is the detailed plan for the area that faces immediate development or is 

specified in the master plan. The municipal government of Shanghai is responsible for making these 

two plans for the City of Shanghai. 

 

The master plan determines the city size in population and land use, overall arrangement and the 

strategy in city transport development. It mainly includes the following aspects: the planning 
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programme of the city and town system, including the establishment of the comprehensive 

development strategy of urban and rural areas; determining the objective and protecting 

requirements in the environment, land and water resources, energy, natural and historical cultural 

heritages, etc.; establishing the space control principles; projection of the total population and 

urbanization level of the city; determining the population size, functions, arrangement and 

construction standards; determining the city transportation development strategy in principle; 

establishing the city planned area; analysing the city function; the constitution of the city character 

and objective; and the establishment of the areas that will be forbidden for construction or limited 

for construction. Some of these are compulsive. 

 
 
Institutional 
Level Context

Official 
Administration Examples of Responsbility

Examples of 
Instruments/tools

Department Planning Objective Planning Tool Key Power

Government 
Departments 

Legislation, Planning Policies 
and Framew ork

Legislation, Planning policies, 
Taxes, Subsidies

State Council  determines fundamental 
principals of planning, 
conceives national legislation 
and major policies; censors the 
'master plans' of subordinate 
tiers of government  

legislation- Urban Planning Law , 
other law s and regulations; 
censorship  

conceives legal framew ork for policies and legislation of 
subordinate tiers of government censors 'master plans' of the 
municipalities, provinces, autonomous region capitals, cities w ith 
a population of more than 1 million and cities designated by the 
State Council  

Ministry of 
Construction  

coordinates the regional 
disparity and harmonious 
development of society by 
elaborating the national long-
term, programmatic planning 
policies for the regions, tow ns 
and cities in need of economic, 
social and environmental 
development  

urban 'master plan', both national 
and provincial; 'urban system 
plan'; national guidelines, policies, 
regulations for urban and village 
planning; development strategies 
for the cities and important 
agglomerations  

censors the 'master plans' of subordinate tiers on behalf of the 
State Council; elaborates the national and provincial 'urban 
system plan' on behalf of the State Council; supervises the 
provincial Construction Offices and the construction industry; 
participates in elaboration of national land-use planning; 
supervises planning for historic cities and scenic spots of 
national importance  

Ministry of Land 
and Resources  

conserves arable land to 
ensure the dynamic balance of 
arable land, ecologically 
valuable land and urban 
expansion; compiles overall 
planning for national land use  

national law s and regulations 
related to land use  

supervises the provincial Off ices of Land and Resources; land-
use planning for specif ic developments; monitors land resources  

Construction 
Offices 
Construction 
Committee of the 
Municipality of 
Shanghai  

long-term, programmatic 
planning for the municipality to 
promote economic, social and  
environmental development; 
controlling municipal 
infrastructure and construction  
projects    

municipal guidelines, policies, 
regulations for urban and village 
planning; municipal development 
strategy   

implements the 'urban system plan' on the municipal level; 
supervises the Construction Bureaus; censors those 'master 
plans' w hich are not to be submitted to the State Council; 
supervises planning for historic cities and scenic spots; chooses 
locations for key construction projects     

    
Urban Planning 
Bureau  guides development to realize 

the goal of economic, social and 
environmental development; 
drafts local planning documents 
and guides all construction 
w ithin administrative area  

urban planning policies, local 
law s and regulations; urban 
'master plan', detailed plan and 
urban design plans  

defines borough sizes; formulates and implements urban 
planning policies, local law  and regulations; elaborates and 
monitors master plan, detailed plan and urban design for specif ic 
areas; supervises subordinate planning bureaus; administrates 
the conservation of historic sites; issues land use permission 
and building permission    

Borough 
Level 
(Districts 
and 
Counties) 

Urban Planning 
Bureau  steers development to realize 

the goal of economic and social 
development; drafts all sorts of 
planning reasonably and guiding 
all construction specif ically in 
administrating areas    

elaborates regulatory plan, site plan, community plan and urban 
design; supervises implementation of planning  documents; 
checks and issues land use and building permits

National 
Level  

China

ShanghaiMunicipal 
City Level

 
 

Table 7 The Planning System: Relevant Institutional Levels in Shanghai (adapted from Urban Age 

2005485) 

 

The detailed plan includes a regulatory detailed plan and a constructive detailed plan. The regulatory 

detailed plan is established by departments in charge of city planning according to the master plan of 

the city or district plan that have been authorized. The regulatory detailed plan mainly include: 

determining the borderline of the lands of different kinds in the programmed area, determining the 
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architecture type in the land that are suitable or not for construction or conditionally, determining 

the height, density, capacity, and green area in each land type, determining the corresponding public 

establishments, the location of entrances and exits, parking places, red line distance of the buildings, 

etc., and establishing the guideline principles on the dimension, form, colour and other factors in city 

design. The type of the land use, density, height, capacity, greenbelt, infrastructure and 

corresponding public service facilities determined by the regulatory detailed plan should be 

compulsive. The constructive detailed plan should be more detailed with the requirement index from 

the corresponding regulatory detailed plan. 

 

Compared with other cities in China, Shanghai has better urban management, more comprehensive 

planning experience and more urban planners. In the 1990s, the development of Shanghai was 

receiving strong support from the central government. The growth of the city is therefore 

accelerating. As it has significant status in the national economy, Shanghai has accommodated large 

state projects, which is a very important factor in the shaping of the urban structure.  

 

The Master Plan of Shanghai was prepared in 1983 and approved by the State Council in 1986. It 

aimed to restrict the total population of the city to 13 million by the year 2000 and reduce the 

population density in the central area. However, the growth strategy of Shanghai changed drastically 

when the development of Pudong District (the area at the east bank of the Huangpu River) was put 

forward in 1990486. The control of the city size was not successful because the dynamic growth led 

the city's population to reach about 14 million in 1990, exceeding the planned limit of 13 million in 

2000. The planning of the development zone puts forward new requirements for the planning 

system. As a development zone that is similar to an export-oriented zone in the world, planning 

control had to be flexible and relaxed. The development is managed through the market economy. 

Thus, no consideration is given to development control and the linkage between the urban district 

plan and land use management. In fact, these plans never had the chance to influence the pattern of 

land development in Shanghai after the socio-economic environment of urban development 

changed. 

 

At the same time, the importance of land management has been recognized. Legislation related to 

urban planning has been revised in Shanghai. As early as 1983, the ‘Shanghai Land Use Planning and 

Management Regulation’ was promulgated in which land uses were subdivided into more specific 

land categories and some control indices such as the plot ratio, building coverage, height limits and 

distance between buildings were set down. Some principles of zoning were also used in the 

regulation. In 1984, Shanghai prepared the Implementation Regulation of Urban Planning of 

Shanghai to implement the state regulation on urban planning, which explained the master plan of 

Shanghai in much detail and absorbed the principles of building ordinance. The purpose of this 

regulation is to provide guidance to the daily management of construction permits. Since then, urban 

planners in Shanghai have recognized the importance of development control. Land use types and 

locations are decided in the urban district plans. Detailed development control plans are prepared 

for areas that are facing immediate construction. Land subdivision is achieved in the detailed 

construction plan. This new planning structure tried to endorse urban district planning within the 

context of zoning. 
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Using a master plan and zoning system, the location of housing and industry, public infrastructure 

and public buildings are carefully selected. However, this approach only focuses on the local level of 

selected urban areas and the overwhelming majority of the territory, often a densely populated 

countryside, does not benefit much from the planning. Construction projects in those areas such as 

housing, roads or factories do not need to be approved by the various specialized government 

authorities. The impact of projects is not assessed and no efforts are made to coordinate their 

locations. These projects only need the approval of the Economic Planning Commission and as such, 

there is no spatial planning in its proper sense487. 

 

There has been an absence of a spatial planning law in the constitutional framework of China. While 

there are many laws and regulations that have something to do with spatial planning, the laws are 

very fragmented and ineffective. On the national and municipal levels, there are administrative units 

for urban planning, for social, economic and environmental issues and for infrastructure planning.  

 

What is also lacking, however, is a coordination instrument that obligates the different stakeholders 

to cooperate. Spatial planning is thus significant because it coordinates space-relevant factors on the 

local, regional and national levels, and manages the mediation between actors from different 

backgrounds. This coordination is especially important in high density areas, and for China, where 

many provinces not only have extremely high population densities but also emerging industries and 

services and a developing countryside, a comprehensive planning approach is crucial. 

 

With the decentralization of decision making, cities develop industries that are ‘profitable’ under the 

distorted price structure. It seems that under such a market-oriented environment, the planning 

department cannot control the size and economic orientation of a city. The municipality can use 

macro-economic policy to influence the economic orientation of the city, but compared to that under 

a centrally planned economy, the ability of the local government to influence the economic function 

of a city is decreased. It is argued that urban planning can only play a less important role in setting up 

the priority in land development, unless its legal role is strengthened. At present, the legislation of 

city planning is not consummate in China (including Shanghai). During the process of city planning 

and construction, different stakeholders dispute with each other, which make the relations more 

complicated. The present city planning system is faced with many difficulties in harmonizing the 

relationship between all these stakeholders: the national government, local government, developers, 

and citizens in the distribution of city resources and benefits, and in the process of city planning and 

construction. In this context, the function of urban planning should be at the micro level, i.e. in 

solving incompatible land uses and balancing the conflicts of interest during urban transformation.  

 

The conventional urban planning did not undertake a role of meditation between various interests. 

The conflicts of interest, mainly within various departments of government itself, were settled 

through economic plans and annual budgeting. The Economic Planning Commission which was 

responsible for resource allocation was central to this process of balancing interests. The 

methodology of economic planning was stated as the so-called ‘comprehensive balancing’, which 

equivocally indicated its mediator role, whereas urban planning was only required to ‘be based on 

the national economic plan’. The urban plan in China was more like a management tool to ‘translate’ 

the agreement into urban space. Moreover, the competition for resource allocation was of a 
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bargaining nature, which due to the discretion of the administrative system was often not well 

defined and unpredictable. In a centrally planned economy, the government had the monopoly 

power to arrange every aspect of the society. In other words, the running of the society was based 

on administrative commands rather than ‘contracts’ between citizens. Thus, it is not surprising that 

urban planning, as well as economic planning, did not bear any legal status. The enactment of the 

1989 City Planning Act shows that urban planning was beginning to have more legal status. Along 

with the retreat of the state from its omnipotent role in society and the increased importance of 

marketism and localism, urban planning will inevitably undertake the role of intervention and 

mediation in the urban development process. It is therefore foreseeable that urban planning will 

discard its role as a tool of planned economy and will increase its role in regulating urban 

development. 
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4.2.3.3 Policy 

 

The action and policy strategies responding to the urban challenges discussed here have led urban 

transformations and a variety of distinctive and new social and spatial outcomes to unfold. 

(1) Urban Growth Strategy and Development Policies 

National Social and Economic Development Strategy: Five-Year Plans  

Decentralization of economic decision power, separation of land use rights from land ownership, and 

emphasizing export and the tertiary industry are three national policies that have brought significant 

impacts to urban development from land use patterns to magnitude of new construction. Central 

business districts (CBD) have been emerging or re-emerging in Chinese cities. The inner circle of the 

central area, which was previously a mixed-use zone of residential and manufacturing, has become a 

place to house high-income residents. Investment in downtown office and commercial buildings has 

been increasing rapidly. Many factories in the central area have been closed or moved to suburbs to 

give way for retail, offices, and high standard apartments. In remote suburbs, ‘industrial 

development zones’ are the new home for joint venture or high tech factories. In between the 

central area and the industrial zones are housing areas for average residents. The rapid expansion of 

urbanized area to ex-urban land shows the Chinese version of urban sprawl. At local levels, cities 

have conformed to the national shifts and taken advantage of the new policies in various ways. 

Urban development is the most visible evidence revealing local reactions. 

(2) Housing Reform Policies 

The economic transitions in China after 1978 focus on housing development as one of the sector 

industries for urban economy. In 1980, the central government initiated the urban housing reform in 

China, which made the commercialization of public housing a central policy for housing development. 

In 1988, its inclusion was required in the local reform plan. In 1993, the commercialization of public 

housing was accelerated by the central government. By the end of the 1980s, the municipal 

government of Shanghai had established a series of housing policies to promote housing 

development. 

(3) Urban Renewal Policies 

In the City of Shanghai, people still lived in overcrowded quarters with poor infrastructure in the 

downtown area in the 1980s and early 1990s. The average residential floor area per capita during 

1978 to 1992 was 5.5 m2. Ghettos of lower buildings housed workers and migrants. Some quarters 

had a population density of 160,000 persons within one square kilometre. The investment on 

housing development on average was about 15.9% of total investment in social fixed assets. The high 

population density, poor infrastructure and financial deficiency kept the per capita residential floor 

area bumping along slowly during the 1980s. 

 

In 1990, the central government decided to develop Pudong area in Shanghai. With a thorough 

restructuring process of urban economy, new land use policies were made to attract foreign direct 

investment. The urban renewal programmes488 initiated in the early 1990s in the downtown also 

enhanced the capacity of development by resettling inhabitants and land leasing. Thousands of 

                                                
488
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factories were demolished or moved out of the downtown area. In 1992, the municipal government 

set the urban renewal as the countermeasure to enhance housing conditions in the city. From 1992 

to 2000, there were 3,650,000 m2 areas renewed according to the 365 Plan. Preferential policies on 

tax relief and land grand fees were introduced to attract more investment in housing development 

and urban regeneration. From 2001 to 2005, 7 million m2 of these areas were renewed. 
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4.2.3.4 Wealth (Economic Growth) 

 

In the new urban growth regime of politics and economics ‘with Chinese characteristics’, economic 

forces drive development under loosened central planning. Entrepreneurialism encourages the 

formation of public-private partnerships for projects, but the Party maintains final approval power. 

Shanghai provides an excellent example and model to examine and document recent rapid urban 

growth and change in China’s rapid economic growth. 

(1) Structural Change of Urban Economy 

Shanghai was developed into one of the biggest industrial bases of China in the 1950s and 60s. After 

the Cultural Revolution, the economic reform was initiated in 1978. From structural readjustment 

policy for industries to housing reform policy, from tax reform policy to land use policy, and so forth, 

this economic reform covers almost the entire spectrum of the urban economy by which Chinese 

cities are being shaped. In the City of Shanghai, the core part of economic reform policy after 1978 

was to reduce the manufacturing industries by encouraging a greater share of service industry. 

During the 1980s, the city was planned to open for domestic and international investment. The 

municipal government therefore strongly promoted the industrial restructuring policy, and many 

manufacturing factories in the inner city had to either shut down or move to the urban peripheries. 

Of all the other Chinese cities, the City of Shanghai has experienced the fastest change since the 

beginning of the 1980s. It shifts from a heavily industrial city to a post-industrial city.  

 

The urban space also coherently turns to a postmodern landscape. Shanghai’s economy, as measured 

by the percentage of its gross domestic product (GDP) in the primary, secondary and tertiary sectors 

as well as the percentage of the work force employed in each sector, matured steadily since the base 

year of 1978 when ‘Opening and Reform’ began. More remarkably, Shanghai’s economy shifted from 

over 77% of gross domestic product in secondary sector manufacturing to a more balanced sectoral 

distribution of 48% in industry and 51% in services by 2001 (Figure 68). The composition proportion 

of three industries was 0.9:48.9:50.2 in 2005, with the tertiary industry employment occupying more 

than half. The industry structure is rationalized and the industrial base for economic development is 

reinforced. The national government supports the development of the tertiary industry, regarding it 

as an important field in promoting employment and in upgrading the economic structure. In the past 

three years, the employment in the tertiary industry in Shanghai increased by more than 17%, and 

the population employed in the tertiary industry was more than 4.5 million. And this trend is 

expected to continue. 

 

The tertiary sector, a major focus of investment development in Shanghai and one sorely needed for 

China’s modernization, soared from less than one-fifth of GDP (and one-fifth of the workforce) in 

1978 to around half of each measurement by 2000. The service industry was steadily developed in 

the inner city. Employment in manufacturing reached almost 60% in 1990 and has declined steadily 

since to 41% in 2001, while employment in the tertiary sector has grown from 30% in 1990 to more 

than 47% in 2001, a remarkable expansion of employment in service activities in step with Shanghai’s 

re-emergence as a commercial city. More and more people are employed in the tertiary industry 

(Figure 69). 
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Figure 68 Transformation of Industrial Structure of Shanghai, 1985-2005  

 

 

0

10

20

30

40

50

60

70

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Employment in Primary Industry % Employment in Secondary Industry % Employment in Tertiary Industry %

 
 

Figure 69 Share of Employment in Three Sectors of Industry, 1985-2005 

 

With the take-off of the globalization process and inflow of global capitals into Shanghai, the 1990s 

has seen the transformation with, on the one hand, the remanufacturing of industries with a new 

institutional pattern of drivers, and on the other hand, the economic restructuring leading to the de-

industrialisation of the core and further metropolitan decentralisation. Industry has moved out and 

relocated looking for cheaper locations. The urban economy has become ‘tertiarized’ favouring 

finance, commerce, and other service sectors. Downtown has been redeveloped with high-rise office 

and residential buildings for the wealthier urban service class that has emerged.  

 (2) Gross Domestic Product per capita and annum of Shanghai 

The urban economic boom in the 1990s took off in the mid-1980s. During 1992-2005, the growth 

rate of value-added by the tertiary industry has been increasing at more than 10% annually with the 

annual growth rate of GDP per capita of more than 10% (in both nominal and real prices) until 1997, 

and has risen above 10% since 2002 until the recent financial crises (Figure 70).  
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Figure 70 Development of per capita GDP of Shanghai, 1985-2005 (source: Statistical Yearbooks of 

Shanghai) 

 

This dramatic growth in the urban economy of Shanghai is due to the strong promotion in structural 

change in industry by the municipal government, and the contribution of international capital. 

Billions of foreign direct investment and domestic investment into the city for expansion of transport 

networks, environmental infrastructures, urban renewal projects, housings, constructions of 

commercial centres, as well as new industrial parks in the urban districts or rural towns created a 

peak time for urban economic boom during 1998-2005. 
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4.2.3.5 Technology 

 

According to the national development strategy489, the priority for China is to ‘leapfrog past 

limitations and accelerate sustainable development’. The state is willing and able to invest in 

previously untried environmental technologies and ideas that might be harder to implement in the 

more sceptical and public-inquiry-prone west. While the nation is willing to try out new technologies, 

it is also, in many cases, in the position in which it will not be necessary to deal with the fixed costs of 

infrastructure that is already out-of-date in the new millennium.  

 

During the last two decades, technology transfers and technological innovations have played an 

important role in the urban transformation process in the City of Shanghai, which is based on the 

understanding that economic growth is supported and strengthened by universal education that 

emphasizes the learning of modern science and technology. The push for high technology has 

provided a major impetus for Shanghai’s economic renaissance. Highlighting commoditization of high 

technology ideas in science parks began under the then Mayor Zemin Jiang with establishment of 

Caohejing High Tech Development District in 1991. Fifteen other science and technology parks 

followed, including three more at the national level490.  

 

The last two decades saw the wide application of information and communication technologies in 

various sectors of the city, such as advanced technologies used in public health and transport system.  

 

It is believed by the central government that the nation has to leap over these technologies and go 

directly to the most modern, cheapest, fastest method over past construction and development 

techniques, and build using eco-city methods. For instance, in order to become a leading producer of 

hybrid and all-electric vehicles within three years, and the world leader in electric cars and buses 

after that, China has put efforts into promoting electric cars for the last decade in Shanghai. By 

skipping current technology, and implementing cutting edge technology, the city can get a head start 

towards becoming a more sustainable city. In the building and development of new and existing 

settlements, Shanghai might be more prone to use the green building or eco-city approach, or 

implement certain concepts related to this approach in order to build cities using a more advanced 

and future-looking methodology. Therefore, through these technologies, the City of Shanghai might 

be able to skip existing building norms in urban development in a way that would cut energy costs 

and use the most advanced principles of urban planning where renewable energy resources, water 

conservation techniques and habitat preservation practices are the norm.  

 

These technological innovation processes transformed Shanghai from a polluted and aging centre of 

manufacturing to a sparkling new beacon of China’s modernized future led by showcase Pudong 

District, from farms to futuristic French-designed boulevards of global financial firms and a Mecca for 

middle class and foreign educated workers491.  
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4.2.3.6 Lifestyle 

 

One outcome of urban growth of Shanghai has been economic development broadly construed in 

terms of rising wages, increased living standards and enhanced opportunities for social and economic 

mobility. Economic growth acts as a kind of intermediate input into urbanization, as income and 

accumulated wealth affect lifestyle choices and the gradual transition from a production to a 

consumption orientation492. On the other hand, the change of family structure, more and more small 

households (1-2 persons), has created dynamics of urban lifestyle.  

 

The most identifiable impacts of lifestyle changes in Shanghai can be found in the people’s demand 

for more residential floor areas, more amenities (including living conditions, increasing use of 

individual air conditioning machines), more entertainment options, more flexibility in mobility 

(increasing use of private vehicles), more touristic travels, and more domestic products.  

 

These patterns have resulted in rapid transformation of urban spaces, for instance, the housing 

market boom and thus accelerated residential differentiation. Luxury villas are built in the near 

suburbs, and more cars are used for commuting. More families install air conditioning units and have 

more than one TV. At the same time, leisure activities are largely increased with continuing economic 

development. More commercial districts are planned and supermarkets are built in the residential 

communities. Expenses for tourism and amusements have increasingly become an intrinsic part of 

the family budgets in the city.   
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4.2.4 Indicators of Sustainable Urban Transformation 

4.2.4.1 Personal Disposable Income 

 

In China, disposable income of urban households refers to the actual income of the sample 

households that can be used for daily expenses, for instance, total income minus personal income tax, 

sample household subsidy and expenditure on household sideline production493.  

 

Personal income is the sum of all incomes received by residents of each city, including returns for 

labour and investments, and transfers from the government and other sectors (including old age 

security payments and employment insurance). Personal disposable income is the amount left over 

after payment of personal direct taxes, including income taxes, contributions to social insurance 

plans (such as pension plan contributions and employment insurance premiums) and other fees. It is 

a measure of the funds available for personal expenditure on goods and services and personal saving 

for investments as well as personal transfers to other sectors of the economy.  
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Figure 71 Personal Disposable Income (PDI) of Urban Households in Shanghai, 1985-2005 (source: 

Statistical Yearbooks of Shanghai) 

 

The personal disposable income of urban households has increase in the City of Shanghai over the 

considered period (Figure 71). During 1990-2005, the PDI has grown constantly and rapidly. In 1990, 

the personal disposable income was 4,408 CNY and reached 18,548 CNY in 2005 (in prices adjusted 

to 2000). The peak of growth occurred during 1992-1996 with an average annual growth rate of 13% 

in prices adjusted to 2000.  

 

The growth of PDI follows the similar pattern of per capita GDP growth. In order to declare the 

reason that the PDI increases, and how far the correlation is between the economic growth and the 

personal disposable income, it is necessary to investigate the relationship at the level of per capita 

GDP.  Figure 72 shows a high correlation between personal disposable income and GDP per capita 

during 1985-2005.  
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Figure 72 Regression of Personal Disposable Income to GDP per capita (in CNY, real prices 

2000=100), 1985-2005 

 

The equation y estimates the development trend of the correlation. In Figure 72, the R² is the 

coefficient that indicates the strength of the relationship. The result (1) indicates that there is a 

highly positive correlation between the growth of per capita GDP and personal disposable income.  
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4.2.4.2 Life Expectancy   

 

With urban economic growth, the environmental quality of the city has been upgraded. Health 

service, indicated by the number of medical professionals, of which doctors as well as medical facility 

and capacity such as hospital beds, has been enhanced. These improvement leads to an increase in 

life expectancy.   

 

From 1985 to 1996, the life expectancy had swung upward. Since 1997, it has been rising rapidly until 

2001 (Figure 73). 
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Figure 73 Life Expectancy at Birth (in Years) of Shanghai, 1985-2005 (source: Statistical Yearbooks of 

Shanghai) 

 

The correlation between life expectancy and economic growth is shown in Figure 74.  
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Figure 74 Regression of Life Expectancy at Birth in Years to GDP per capita of Shanghai, 1985-2005  

 

This suggests that with the economic growth, the public health is improved, which is due to the 

strong commitment of municipal government in promoting health facilities and expanded medical 

capacity since the 1980s. 
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4.2.4.3 Student-Teacher Ratio  

 

In Figure 75, one can see that the number of students taught by one teacher has fallen since 1992 in 

the primary schools of Shanghai. The number of students enrolled in primary schools has declined in 

2004, which may be a result of a low birth rate in 1998 (-3.03%).  
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Figure 75 Student-Teacher Ratio in Primary School of Shanghai, 1985-2005 (source: Statistical 

Yearbooks of Shanghai) 

 

Due to more attention from both the civil society and the government, and stimulated particularly by 

the strategy of revitalizing (invigorating) China through science and education issued by the central 

government of China in 1995, education received much attention and experienced rapid progress 

from 1995 to 2004. More money was spent on education.  

 

The regression analysis of the correlation between the student-teacher ratio and economic growth is 

carried out. As shown in Figure 76, a correlation is observable.  

 

 

y = 4E-13x3 - 4E-08x2 + 0.0014x + 6.2654
R² = 0.843

0

5

10

15

20

25

0 10000 20000 30000 40000 50000 60000 70000

Student-Teacher Ratio to GDP per capita per annum (CNY)

 
 

Figure 76 Regression of Student-teacher Ratio to GDP per capita of Shanghai, 1985-2005 

 

It suggests that with the economic growth, the number of students taught by one teacher declined 

during the considered period.  In more recent times it tends to stabilize.  
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4.2.4.4 Residential Floor Area per capita  

 

The City of Shanghai has the largest population among the metropolitans of China. Within the 

downtown of Shanghai, the average residential floor area per capita was 5.4 m2 in 1985.  The 

economic transitions in China after 1978 focused on housing development as one of the sector 

industries for urban economy. In 1980, the central government initiated the urban housing reform in 

China, which made the commercialization of public housing a central policy for housing development. 

In 1988, this policy became a required part of the local reform plan. In 1993, the commercialization 

of public housing was accelerated by the central government. By the end of the 1980s, the municipal 

government of Shanghai had established a series of housing policies to promote housing 

development. The investment in housing thus increased dramatically in 1994 and 2004, which caused 

rapid growth in housing development and thus the per capita residential floor area during the 1990s. 

Real estate industry, which mainly relies on housing development, thus became a key sector of urban 

economy.  

 

From 1995 to 2004, the residential floor area per capita developed at an average rate of 7.06%, 

which was almost double of that from 1980 to 1994 (3.81%). The growth rate peaked at 12.37% in 

1999 and followed by a rate of 8.26% in 2000 (Figure 77).  
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Figure 77 Residential Floor Area Per capita in Shanghai, 1985-2005 (source: Statistical Yearbooks of 

Shanghai) 

 

The investigation of the correlation between per capita residential floor area and per capita GDP is 

shown in Figure 78, which identifies a highly positive correlation.  
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Figure 78 Regression of Residential Floor Area per capita to GDP per capita, 1985-2005  

 



 214 

It suggests that with the economic growth, the per capita residential floor area has been increasing 

accordingly. Recently, due to the increasing costs for resettling, land prices and global financial 

dynamics, the housing development in Shanghai has slowed down, thus the per capita residential 

floor area tends to stabilize. The study on housing development in Shanghai shows that the increase 

of residential floor area per capita has been endogenously driven by the economic growth of the city, 

and housing reform policies.  
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4.2.4.5 Public Green Area per capita  

 

Public Green Area refers to green areas of various parks, zoos, botanical gardens, cemeteries, 

amusement parks, tree-flanked boulevards, and green squares for tourism and relaxing. Areas with 

trees planted along the side of streets and boulevards are excluded494. The per capita public green 

area indicates the ecological quality within the built environment of the city. It is closely bound to the 

per capita city construction land use in the urban planning codes.    
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Figure 79 Public Green Area Per capita in Shanghai, 1985-2005 (source: Statistical Yearbooks of 

Shanghai) 

 

In Shanghai, there was no plan for public green area in the city until the 1940s. Many green areas 

were planned in the metropolitan plan for Shanghai in the late 1940s, while most of them were not 

built. After 1949, the land for a green space system in the city was planned as part of the land for 

construction within the Shanghai Master Plan495. By the end of 1978, the per capita public green area 

in the city was 0.47 m2. The development of public green area per capita in the city shows a similar 

trajectory as the development of residential floor area per capita, which experienced slow growth 

from 1985 to 1993. From 1994 to 2003, the average increase rate of per capita public green space 

was 23.24%, which peaked at the rate of 27.07% in 2002. It increased from 1.4 m2 in 1994 to 11.0 m2 

per inhabitant in 2005 (Figure 79).  

 

In 1983, the first plan for an urban green space system was made, which emphasized the key position 

of public green space for urban development. The public green space in the city was increased with 

the expansion of land use in the downtown area and new residential communities. The plan divided 

public green area into municipal level, district level, regional level, and residential community and 

unit levels496. Additionally, the existing green spaces were expanded and renovated. Parks within the 

residential communities and public green area within the residential units were largely promoted. 

For example, parks within residential communities should be 1 hectare and small public green areas 

within residential units should each be more than 500 m2. In 1986, the State Council approved the 

master plan and argued for the enhancement of public green space in the city, which led to the peak 

of growth. This occurred in 1986 due to the stimulating feedback from the central government.  
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Since 1992, the Ministry of Construction of China initiated the garden city programme, which 

advocates cities to build towards garden cities. The planning regulation indicators suggest that the 

per capita public green area should be 8 m2 in the city where the per capita urban land use is more 

than 105 m2 (Table 8). It also promoted the social awareness for more green space and many cities 

started to make plans for green system development that aim at integrated environmental quality 

and landscape. Parks flourished and the green space in the city was greatly increased.  

 

p.c. urban land use  <75 m2 75-105 m2 >105 m2 

p.c. public green area 6 m2 7 m2 8 m2 

 

Table 8 Basic indicators for garden city in China (to the south of Qingling)497 

 

In order to improve the urban environment quality and living quality, during the 1990s, the plan for 

public green space in Shanghai was revised and more details were made. Each district in Shanghai 

had to build a green area over 3,000 m2 and each residential community was expected to have its 

own green space of about 3,000 m2 by 2000. Urban quarters with poor living conditions were moved 

away and new green spaces were planned over the sites. Some districts were actively building a 

garden city programme and trying to increase urban green spaces by holding selecting activities 

within the communities. More investment was endowed to public green area development. Public 

green area grew rapidly in a steady manner during this period. 

 

The correlation between economic growth and public green area increase is investigated at a per 

capita level. In Figure 80, the correlation of the per capita public green area and per capita GDP is 

obvious.  
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Figure 80 Regression of Public Green Area per capita to GDP per capita of Shanghai, 1985-2005 

 

The increase of public green space in Shanghai reflects the influences of governmental commitment, 

planning policy and economic growth in the process of urban transformation.  
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4.2.4.6 Public Transport and Car Ownership per 1,000 persons 

 

The rapid growth of urban economy and population demands more transport. Like many cities in the 

process of industrialization, the original traffic system in Shanghai was designed for non-motorized 

traffic. The area of road is only 9% of the total land use area in the city, far behind the rate of 20-25% 

in European cities498. On the other hand, Shanghai is among the most densely populated cities in the 

world. Especially in the city centre, the population density is extremely high, with about 5 million 

people living in an area of about 100 km2. The area of road per capita is so low that the road network 

always operates beyond its capacity. Even at the present motorization level, the road network in the 

city centre has no superfluous capacity. The roads are mostly narrow, so motorized vehicles and non-

motorized vehicles interfere with each other and cause traffic confusions and accidents.  

 

In Shanghai, highway infrastructure was developed and continues to receive priority according to the 

Shanghai municipal government’s policy of accelerating the development of highway in the 

suburbs499. This has encouraged an increase in car ownership. Meanwhile, real estate developers 

continue to build sprawling new suburbs, which undermine the benefits of a mass transit boom. Thus 

in this context, the private car ownership per 1,000 persons in Shanghai has been growing more than 

20% during 1996-2004, and shows a clear tendency to continue increasing in the near future (Figure 

81).  
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Figure 81 Car ownership per 1,000 persons in Shanghai, 1996-2004 (source: Shanghai City Planning 

and Transportation Institute) 

 

Figure 82 shows the car ownership per 1,000 persons has highly positive correlation to GDP per 

capita, which suggests that car ownership per 1,000 persons grows with the economic growth. It also 

shows that the car ownership per 1,000 persons will tend to increase continuously in the near future 

in Shanghai.  
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Figure 82 Regression of Car Ownership per 1,000 persons to GDP per capita, 1996-2004 

 

With more and more people buying cars, the streets of the city have been suffering from severe 

traffic congestion, resulting in serious air pollution problems. And the major issue related to this is 

urban sprawl. With the increase in use of privately owned vehicles there is great pressure on land 

development to simultaneously decentralize and move both housing and businesses to suburban ring 

areas. In this process, agricultural land is lost as it is converted to urban areas. This push for 

motorization is creating a demand for suburbanization in urban areas that will only grow in time. 

 

Facing a new challenge in this new century, the municipal government began to improve the service 

quality of public traffic by improving traffic management. The length of citywide roads increased 

largely in 2004. In 2005, there were 5 urban rail lines in Shanghai, with a total length of 121.23 km 

and 68 stations. By 2010, 11 lines with a total length of 400 km should be open for public use. 

Problems such as difficulty in taking the bus and traffic jams on the road, which have accumulated for 

many years, have been relieved to some degree. According to long-term plans, there will be 17 

running lines with a total length increasing to 810 km. The number of passengers using the urban rail 

increased steadily from 2000 to 2004, with an annual increase of nearly 37%. The number of 

passengers per day also rose, with an annual increase of 35%. However, under this context, it can be 

seen that public transport in Shanghai, due to the lack of government commitment, has not been 

largely promoted until recently.  
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4.2.4.7 Electricity Consumption per capita per annum 

 

With the rapid urban growth in the City of Shanghai, the end-energy consumption has increased 

gradually. Due to the structural change and environmental stress, the consumption of coal decreased, 

while the consumption of electricity increased by about 30%500. Owing to the structural change in 

urban economy, the electricity consumption of secondary industry declined, whereas the electricity 

consumption by service industry and domestic consumption has grown rapidly. Under this pattern of 

energy consumption in Shanghai, the electricity consumption per capita per annum is increasing 

rapidly with an average growth rate of 7.3% (Figure 83). Industry, rising urban populations and an 

increasing quality of urban life all contribute to the growing demand for electricity. About 40% of 

end-energy is from electricity in Shanghai in 2005. Meanwhile, there is also a dependency on oil, 

which creates great pressures on the environment. 
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Figure 83 Electricity Consumption Per capita in Shanghai, 1985-2005 (source: Statistical Yearbooks 

of Shanghai) 

 

Figure 84 shows a highly significant correlation between electricity consumption per capita and GDP 

per capita in Shanghai during the considered period.  
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Figure 84 Correlation of Electricity Consumption per capita and annum to GDP per capita Shanghai, 

1985-2005 

 
It also shows that the per capita electricity consumption of Shanghai tends to continue growing with 

the economic growth. It can be seen that the economic growth in Shanghai has not decoupled from 

the environmental impacts. If this trend continues, the way to sustainability will hardly be possible. 
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4.2.4.8 Water Consumption per capita per day 

 

Urban water supply in Shanghai is a major issue as the city has a severe water shortage. The water 

consumption per capita in the City of Shanghai has been constantly increasing since the mid 1980s. 

With growing supply capacities (e.g. building more waterworks) and promoting access to water (e.g. 

increasing water supply pipes), water consumption per capita per day saw a leap upwards in 1995. It 

reached 459 litres per capita per day in 2005, which is much higher than many developed cities in 

Europe (Figure 85).   
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Figure 85 Water Consumption per capita per day (litre) in Shanghai, 1985-2005 (source: Shanghai 

Water Authority) 

 

The structural change in urban economy also changed the water consumption pattern in the city. The 

water consumption from manufacturing industries varied at its 1980s levels. At the same time, water 

consumption for living use has increased rapidly (Figure 86).  
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Figure 86 Water Consumption Pattern in Shanghai, 1985-2005 

 

This is due to a boom in the service industry, especially hotels, restaurants, tourism and 

entertainment, which demand a huge amount of water. The water consumption needed for the 

maintenance of public green areas and sanitation is increasing. Furthermore, the housing conditions 
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are largely improved and as a result domestic water consumption also grows quickly. However, water 

efficiency is often neglected. As the water supply capacity of the city has increased, people tend to 

forget about water deficiency. Therefore the total water consumption per capita in Shanghai has 

been growing constantly. In particular, it increased quickly after 2003. 

 

 

y = 5E-12x3 - 7E-07x2 + 0.03x - 40.445
R² = 0.9471

0

50

100

150

200

250

300

350

400

450

500

0 10'000 20'000 30'000 40'000 50'000 60'000 70'000

Water Consumption per capita and day (litre) to GDP per capita per annum (CNY)

 
 

Figure 87 Water Consumption per capita per day (litres) Correlation to GDP per capita (CNY) 

Shanghai, 1985-2005 

 

Figure 87 shows a significant correlation between water consumption per capita per day to GDP per 

capita during 1985-2005 in Shanghai. It suggests that water consumption per capita has grown with 

the economic growth of the city, which is arguably not sustainable. The water consumption per 

capita also shows a tendency to continue growing in the near future.  

 

Regarding the preservation of water resources, the water-saving strategy/aim set by the municipal 

government was issued in 2006, which aims to achieve a standard of 105 m3 per GDP unit, which is 

taken as a mandate indicator501.  
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4.2.4.9 Air Pollutants 

 

Rapid urban development and industrialization in Shanghai have been detrimental to the 

environment. The most obvious impact is the air quality. The urban air pollution of Shanghai is a 

complex pollution of oil and soot, and the major pollutant is particles, SO2 pollution and automobile 

exhaust fumes. Through the adjustment of the energy source structure, the soot air pollution has 

been effectively controlled, but the pollution of emission in the centre city is still serious.  

 

From 1997 to 2005, the total volume of SO2, NO2 and PM10 together in Shanghai declined, which led 

to the reduction of pollutants in the air (Figure 88). There is no statistics available for NO 

concentrations. However, the volume of SO2 went up in 2004 and 2005 because of fast economic 

development and increasing demand for energy after 2002. The pollutant NOx is mainly discharged 

by motor vehicles. In 2005, the average concentration of nitrogen dioxide in the city was 0.061 

mg/m3, and the concentration in the urban areas increased by 0.002 mg/m3 when compared to levels 

in 2000502, which indicates the pollution of emissions is once again increasing. Pollution control with 

the purpose of increasing and maintaining air quality appears to not be at its optimal level.  
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Figure 88 Air pollutants (ug/m3) in Shanghai 1996-2005 (source: Shanghai Environmental Protection 

Bureau) 

 

According to Fu et al (2002)503, emission of NOx increased to 397,000 tons, among which 21.4% was 

from motorized vehicles. Thus it is clear that the emissions from vehicles are not the major pollutant 

of NOx in the city. The study on pollution based on region showed that the major pollutant in the 

central district was from vehicles, and in the suburbs was from an immobile pollutant. High NOx 

concentrations will have negative health impacts in the foreseeable future. 

 

In Shanghai’s atmospheric environment protecting planning (2000-2005), the following polices are 

set forth to reduce pollution by NO2 in the central city on a premise of the normal development of 

mobiles: 

                                                
502

 Shanghai Environmental Protection Bureau 
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(1) Carrying out strict environmental standards for new cars. From January 1st, 2003, Europe II 

standard should be applied to light cars; from January 1st, 2004, heavy car should meet the 

Europe II standard. 

(2) Strengthening pollution inspection and safeguarding management of cars. By 2004, the I/M 

institution and network should be finished; furthermore, there should be strict street 

inspection and yearly inspection. 

(3) Regulating diesel oil pollution; and prohibiting unqualified cars. 

(4) Encouraging use of clean fuel in public transportation; and strengthening the renewing and 

replacement of taxis. 

(5) Developing public transportation preferentially; implementing regulation to control the 

volume of traffic flow, through traffic management and license tag control; developing public 

transportation that consists primarily of the urban rail system; encouraging transportation 

transfer between private transportation and public transportation; and improving traffic 

conditions of the central city and decrease the pollution of mobile sources.  

(6) Reducing road dust through the establishment of standards of construction, vehicle, facilities 

and road cleaning; and carrying out comprehensive management from the environment, 

police, and traffic management departments.  

(7) Controlling pollution of petrol motors, strictly controlling number of motors, fastening 

replacement of petrol motors with clean fuel, and eliminating petrol motor eventually. The 

relevant policies are as follows: (a) to provide conditions to eliminate petrol motors through 

development public transportation; (b) from January 1st, 2002, to carry out prohibiting of 

production and sales of petrol motors, to stop providing license tag, and to implement 

prohibiting of petrol motors step by step. In 2005, prohibiting petrol motors in the whole 

city; (c) to strengthen management and propaganda, and to encourage eliminate petrol 

motors through market economic ways. 
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4.2.5 Findings and Conclusions 

 

4.2.5.1 Findings 

 

Trends of Urban Transformation in Shanghai 

It can be observed that the human well-being development follows after the economic growth, as 

does the built environment.  

 

Human well-being 

 

Personal Disposable Income, Life Expectancy at birth, Student-teacher Ratio 

The human well-being shows a big increase during the considered period. Personal disposable 

income grows constantly, people live longer, and more teachers ensure better quality of education 

(since 2004). These achievements are due to a strong commitment of municipal government, policy 

interventions and supported by increasing wealth (economic growth).  

 

Built environment 

 

Residential floor areas per capita  

Another indicator, residential floor area per capita, showed a vast increase during the research 

period. In 2005, the number was 3 times as much as that in 1985. The fastest growth occurred since 

1994, which was shortly after an increase in high economic growth. This was due to the housing 

reform policies issued in 1994 and 1998, and also supported by increasing incomes. 

 

Public green area per capita 

Public green space has been another essential point in Shanghai’s environmental enhancement in 

recent years. From 1985 to 2005, public green area per capita increased about 17 times, from 0.71 

m2 per capita (1985) to 11.01 m2 per capita (2005). 

 

Public transport and car ownership 

The development of urban infrastructure during the 1990s was focused on highway and road 

construction. The public transport system was not widely developed until the end of the 1990s. In 

contrast, vehicular transport, i.e. individual cars, becomes more and more popular and tends to grow 

rapidly, due to a lack of effective policy interventions.   

 

Natural environment 

 

Electricity consumption per capita and water consumption per capita  

The growth of population and economy results in increasing demands for water and electricity. Both 

water and electricity consumptions show large increases during the considered period. Demand for 

residential and industrial water use will also reach much higher levels in the near future, which 

doubled over two decades. The total electricity consumption per capita increased about 4 times from 

1,675 kWh per capita in 1985 to 6,778 kWh per capita in 2005. These suggest that water and 

electricity consumption may become a major concern in terms of sustainability for the city. 
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Air pollutants 

The rise in GDP per capita has a dual effect: it leads to more motorized vehicles, but it also leads to 

more public awareness on environmental protection. Consequently, air pollutants concentrations 

decreased during the considered period. Nevertheless, the size of the vehicular transport becomes a 

significant source of NO2 emissions. NO2 concentration seems to continue to vary at its 2004 level 

(0.062 mg/m3), which has already exceeded the limit set for the entire NOx family504, according to the 

WHO standard505 for NO2, which is 0.04mg/m3. Likewise, the concentration of SO2 (0.061mg/m3, in 

2005) stay high above the critical level of 0.02mg/m3 set by Chinese State Environmental Protection 

Administration506, as the city still has a large amount of manufacturing industry. As the Shanghai 

economy evolves, PM10 concentrations slowly decrease mainly due to the structural change of the 

economy, which turns more toward the service industry. 
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505

 World Health Organization. 2005. 
506

 Chinese State Environmental Protection Administration.1996. 



 226 

4.2.5.2 Conclusions 

 

Some of the main problems regarding sustainable development in Shanghai include environmental 

degradation, inadequate urban infrastructure (e.g., public green space, public transport) and mass 

energy consumption.  

 

The conflict between economy and environment was one of the obvious features that existed in the 

development of Shanghai during the considered period. The results of the correlation coefficients 

between natural environmental indicators and GDP per capita show that the urban economy is not 

sustainable in terms of its high and continuously increasing resource consumption. Additionally, the 

most serious pollution occurred in the period with highest economic growth. These two observations 

strongly support the view that the economic growth of Shanghai was still, to some extent, at the 

expense of environmental quality. As the most effective factors, residential floor areas per capita, 

electricity consumption and car ownership per 1,000 persons, will play key roles in adjusting the 

unsustainable trend of the whole city region system. These three indicators indicate environmental 

quality, and changes and actions in these sectors will certainly lead to different outcomes. 

 

In contrast, influencing the relationship between economic growth and environmental protection is 

very difficult, especially when economic benefits are put at the top of the political agenda. In certain 

periods described in Simon Kuznet’s hypothesis, it is unavoidable that economic growth causes the 

degradation of environment, and only when the economy develops to a certain level will economic 

growth promote environmental improvement507. However, some advantageous changes in laws, 

regulations, policies, social awareness and business behaviours have occurred in the last two decades. 

These changes have given Shanghai an advantage in the pursuit of sustainable urban transformation. 

 

These changes have ensured a relatively lower rate of environmental degradation than might have 

been expected when compared with the high economic growth rate. During 1985–2005, GDP per 

capita increased about 17 times and the total electricity consumption per capita increased about 4 

times from 1,675 kWh per capita in 1985 to 6,778 kWh per capita in 2005. 

 

The economic growth has increased individual incomes, improved social service (e.g. education, 

public health and housing) and urban livelihood, but it leads to more motorized vehicles as well. The 

environmental transformation process (natural and built environment) is closely related to this 

economic growth. The structural change in the urban economy, the change of life style (consumption) 

and expansion of urban land area are changing the structure of energy consumption. As urban areas 

expand, they directly impact the environment through the conversion of land. Increasing traffic and 

an urban service industries boom require more energy and water. The increased traffic will adversely 

affect the air quality due to NO2 emissions in the near term, although Shanghai’s air pollution comes 

predominantly from the emissions of motorized vehicles and power plants. 

 

Even a successful economic transformation to a service economy may not guarantee better air 

quality. The policies should be coupled with more stringent controls on emissions from increased 

traffic. Notwithstanding the successful efforts in decreasing emissions from the industrial activities, 

controlling emissions from the increased volume of road traffic should be a priority for the city.  
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The findings of this study on Shanghai demonstrate that the urban transformation of Shanghai is a 

path-dependent process of economic growth. In particular, the patterns exhibited by the air 

pollutants and the increasing demands on water and electricity over time are consistent with its 

development phase with environmental-dominant threats to sustainability, implied by the relations 

of its concurrent economic and environmental transformations. The case study on Shanghai also 

demonstrates that wealth (economic growth) is not the ultimate force to sustainable urban 

transformation, whereas governance is becoming the more critical force for the urban 

transformation process in terms of sustainability from the other endogenous forces.   

 

However, the idea that the environmental problems of a city vanish as its economy develops is 

simply an illusion. More often than not, in the midst of affluence, high material expectations and 

consumptions, the connections between urban and economic growth and natural environment well-

being tend to be neglected. The economic growth of a city does drive urban growth, but it also gives 

rise to a multitude of threats of environmental degradations. Consequently, the findings may also 

point to broader implications of the interactions between economic growth and its environmental 

impacts for cities undergoing similar transformations in other parts of the world.  

 

The main problems faced by Shanghai are caused by low efficiency in coordinating economic, social 

and environmental issues, especially regarding energy consumption, transport and land use issues. 

Weak non-synchronous changes were partly due to the ‘separate thinking’ system that planning and 

action existed in different governmental departments and other administrative agencies. Additionally, 

policy responses to unpredictable situations arising from rapid economic growth and social changes 

resulted in unbalanced development. This is a common problem in China since the reform period 

(after 1978): change happens rapidly and policies are made in order to solve problems rather than to 

create planned improvement, which can be seen as a more ‘re-active’ than ‘pro-active’ pattern.  

 

On the other hand, urban transformation in Shanghai shows the strong influence of governance and 

policies under the national reform during the considered period. The process has been driven by 

economic reform and has interpenetrated to spatial policies, housing systems, planning systems, 

social and cultural policies, and so on. The analysis of the interrelations between factors reflects the 

influence of the integrated driving forces for urban transformation in Shanghai. Wealth (economic 

growth) and governance are two core forces that shape the path of urban transformation towards 

sustainability, which has two characters that are reflected in the process: 

 

1. Economic restructuring driven transformation: After the economic reform started in 1978, the 

industrial restructuring headed all other reforms. However the land reform, housing reform or other 

policies have been changed, the overall target is a pro- (rapid) growth development. 

 

2. Strong governance represented by planned transformation and policy driven transformation: The 

governments have played the key role in the urban transformation process. In the current phase, the 

government will become the more dominant body in planning transformation for the urban areas. 

The series of policies have shaped a transforming Shanghai. Recently, more administrative rights 

have been decentralized. A greater variety of actors will play a part in the urban transformation 

process in the future.  

 



 228 

Many of the problems in Shanghai are a direct consequence of government planning policies. The 

sustainability policies in Shanghai have not been clearly defined and lack effective implementations. 

It is vital to note that to develop a sustainable city or an eco-city, such as Dongtan Eco-city, next to 

Shanghai does not make the city of Shanghai more sustainable. The sustainability strategy of 

Shanghai must focus more on the pro-active strategies of land use expansion and land use efficiency, 

energy policy and sustainable urban transport.  

 

It seems that the focus of Shanghai’s sustainable development strategy has been on environmental 

protection; while some importance has been placed on human development and various social 

aspects, it seems that overall, the current approach highlights the importance of the growth of cities 

and the resulting environmental problems, as opposed to the lack and failure of management and 

policies, and the social and human development issues that exist. As Friedmann (1997)508 has stated 

that, when addressing the worst problems that are linked to urban development, more emphasis 

should be placed on sustainable human development and not just the environment, as the creation 

of sustainable environments will not depend only upon a technological fix but upon adopting policies 

of human development.  

 

To achieve a successful sustainable urban transformation in Shanghai, it is necessary to develop 

effective systems of governance for the growing city that can provide the institutional frameworks 

needed to manage the urban transformation, in particular, to take account of sustainability in the 

management of the urban transformation process. Urban planning should develop sustainable 

planning tools that regulate the land use and create liveable urban spaces. At the same time, the 

success of these efforts depends on the support of people and their organized actions at the 

community level. 
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4.3 Case Study: Johannesburg 1995-2007 

4.3.1. Urban Transformation 1995-2007 

4.3.1.1 Johannesburg within the Trends of Expanding Globalization 

 

The City of Johannesburg is located at Gauteng Province, the smallest one of the nine provinces 

within South Africa (Figure 89). The city grew due to a gold rush in the late nineteenth century, which 

drew people there from all over the world. In recent years, many West, East and Central Africans 

have also migrated to the city to seek a better life in Johannesburg, making their own distinctive 

mark on the city’s profile509. As a result, Johannesburg is one of the most cosmopolitan cities in the 

world. The metropolitan area of Johannesburg has a population of 4 million people, living in an area 

of 1,644km², with an average density of 1,962 persons per km². In 1994, when South African became 

a democracy, there were thirteen separate municipalities within what is now Johannesburg. In 1996 

local government was restructured into a metropolitan authority, which shared power with four local 

councils, but in 2000 the local councils were abolished and a single tier metropolitan authority was 

established. In 2000, the new authority created eleven administrative regions to improve service 

delivery and planning within the city but in 2006 most of the services were centralised and the 

number of regions was reduced to seven.   

 

Johannesburg has to be understood in terms of its origins as a mining town and in terms of its history 

of racial separation, or apartheid as it was called in South Africa. The racist ideology, which shaped 

the politics of the country until the political power shift in 1994 when the country achieved 

democracy, divided the population into four main groups: African/Black, Coloured (or mixed race), 

Indian and White. Now, a little more than one-and-a-half decades after the apartheid policy was 

abandoned, the city is still characterized by strong ethnic segregation. Even though ethnic mixing has 

begun, most people remained in highly segregated areas and townships. For example, the densely 

populated African townships of Soweto in the south-west, Alexandra in the north-east, Orange Farm 

in the south, and Diepsloot in the north, still remain close to 100% African. There are also areas with 

about 90% Indians (Lenasia) or Coloureds (Eldorado Park), as well as 70-80% Whites in the wealthy 

northern suburbs510.  

 

Since the national regime shift of South Africa in 1994, the City of Johannesburg has gone through a 

series of institutional changes, which sets the institutional context of urban transformations in the 

City of Johannesburg. The political restructuring of South Africa has enabled the country to return to 

the world market, which attracts more foreign direct investments and provides opportunities for the 

economic development of South African. At the same time South Africa’s macroeconomic strategy 

has sought to accommodate the forces of globalization and ensure the country’s re-entry into the 

global economy after two decades (1970-90) of relative international economic isolation. One key 

component of restructuring for globalization has been a shift in the responsibility for economic 

development from national to local government level and of the promotion of local economic 

development (LED) planning across post-apartheid South Africa, which incorporates international 

trends towards local promotion of economic growth but also includes a distinct and strong focus on 
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poverty alleviation that deals with the apartheid legacy511. Economically, Johannesburg is regarded as 

the financial heart of South Africa today, with more than 70% of all corporate headquarters based in 

the city. The City of Johannesburg also has a financial, municipal, road and telecommunications 

infrastructure that matches leading world cities. It is believed that Johannesburg generates 16.5% of 

South Africa’s wealth; however, there are still a significant number of Johannesburg residents living 

in poverty512. 

 

 

 

 
 

Figure 89 City of Johannesburg in the Context of Gauteng Province  
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4.3.1.2 Spatial Evolution      

(1) Land Use Changes and Urban Sprawl 

Johannesburg is quite a young city; only about 120 years old. As Beavon (2004) explains517, the class 

and race divides emerged right at the beginning of Johannesburg’s history. The wealthy mine owners, 

who were mainly English and German, lived on the high-lying land north of the mining belt. The 

white workers lived in small cottages in suburbs immediately adjoining the mining belt, while black 

workers lived in hostels. The Jewish immigrants (mainly from Russia) lived in the west of the city, and 

Afrikaans immigrants from the farms lived in the east. 

 

In later years, the White middle- and higher-class suburbs sprawled at very low densities to the north 

of the city. Properties were large and resource use was unsustainable. There was no public 

transportation and so White families relied entirely on private motor cars. From the 1970s business 

left the inner city, and moved north into the White suburbs and, as a result, the inner city declined. 

 

The South African apartheid system did not only result in social segregation, but has also left a very 

tangible imprint on the physical urban environment. Like other cities in the country, Johannesburg is 

characterised by typical ‘matchbox’ Black residential areas, such as Soweto, located in peripheral 

townships and with high population densities, but filled with rows of identical one-storey houses 

(City of Johannesburg 2000). In Soweto, the standard plot was set to 40 by 70 feet (280 m2) with the 

house in the centre. The floor area ratio in these areas can be estimated at 0.1-1.25, which is almost 

ten times lower than that found in the inner cities in many European cities518. These townships were 

not sustainable settlements as they did not have employment, proper services and adequate 

infrastructure. They were called dormitory settlements as workers slept there but worked in the 

mines and in the White suburbs. Because many of the townships were far from the City, the 

government had to subsidize public transport (the bus and rail services) quite heavily which is also 

unsustainable. From the 1980s, an increasing number of people began to live in shacks, or informal 

settlements, as insufficient houses were being built by government. By 2001, around 23% of 

Johannesburg’s residents were living in informal settlements, scattered across the city, but mainly in 

the poorer areas in the south519. 

 

By the 2000s, Johannesburg’s total population density was still very low in comparison with other 

cities internationally, although there were high densities in some of the townships such as Soweto 

and Alexandra. Urban Age (2006)520 reported that in a radius of ten kilometres from the inner city, 

the population density of Johannesburg was 2,279 persons per km2. This compares with 24,673 for 

Shanghai, 7,805 for London, 15,361 for New York and 34,269 for Mumbai521.  This low density is a 

result of extreme urban sprawl which makes it very difficult to provide affordable infrastructure and 

to support public transportation systems. Also, the city is very inefficient in terms of use of resources 

such as water and electricity. 
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The question we ask here is whether Johannesburg has become more sustainable in the study period 

(1996-2007), and also what is meant in Johannesburg by the term ‘urban sustainability’. Since 1996, 

there have been many changes in Johannesburg. The new government has invested heavily in 

upgrading the housing and services in townships like Soweto and Alexandra, and has also begun to 

upgrade informal settlements and develop public transportation such as the Bus Rapid Transit (BRT) 

system, and all of this has contributed to social sustainability. There are many further opportunities 

for economic development in close proximity to residential areas, development of local production, 

support for small, micro and medium enterprise (SMMEs) and labour intensive manufacturing, and 

tourism, especially in townships such as Soweto522. However, these opportunities are constrained by 

development patterns and urban sprawl that remains non-sustainable.  

 

Figure 90 shows two cases of this type of development. In the first case, we see the rapid growth of 

informal settlement in Diepsloot in the far north of Johannesburg between 2000 and 2006. Some of 

this growth happened when the government removed shacks on the floodplain in Alexandra to 

Diepsloot but other growth happened because there are insufficient houses to accommodate the 

continued migration of people into Johannesburg from rural parts of South Africa and from the rest 

of Africa. The second case is of Wilgeheuwel and surrounds. In the early 2000s there was a property 

boom in Johannesburg and there was rapid growth of middle-class housing in the north west of the 

city. This growth was poorly planned and, although it was of a higher density than other middle-class 

suburbs, it was not of a high enough density to support public transportation. It remained a car-

oriented form of development. Also, insufficient attention was given to the planning of services such 

as schools. 

   
Diepsloot: 2000 - 2006 

   
Wilgeheuwel and surrounds: 2000 - 2006 

Figure 90 Growing into Greens – satellite pictures at 2000, 2006 (source: Department of Planning, 

City of Johannesburg, 2009) 
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According to the city’s Environment Department, recent land use change incidents in the city during 

the period of 2004-2007 demonstrates that almost half of citywide development may be attributed 

to change from open space to formal housing (Table 9). The data shows that the change in land uses 

in this period is largely from open space or small holding to residential, located mostly outside the 

inner city. In contrast with approximately 30% of commercial and industrial land use changes 

combined, residential changes account for more than 65% of the land use. Land use change from 

open spaces or smallholdings to formal residential uses represented the largest number of land use 

changes (about 60%); informal residential land uses reflected the least number of incidents of change. 

The increasing land use changes for housing demand is due to the rapid growth of population, and 

also to the property boom in the early 2000s.  

 

 

Number 

of 

Changes 

Extent 

(Hectares) 

Small holding to Residential - cluster housing 107 359 

Open space to Residential - formal housing 140 1,165 

Open space to Residential - cluster housing 163 553 

Open space to Informal Residential 74 163 

Open space to Commercial 124 240 

Open space to Industrial 78 208 

Total 686 2,688 

 

Table 9 Incidents of Change - Citywide (source: GMS, City of Johannesburg 2009) 

 

The urban land has been filled with newly built townships after 1994, and most new developments 

are in the northern part of the city, which is not well connected to public transport, and in the city 

peripheries (shown in Figure 91). Most private investments – middle income housing estates, 

shopping malls and office parks - went to the northern suburbs of the city. At the same time, most of 

the workers still live in the south of the city, and so there is a disconnection between where people 

live and where economic growth is happening. This unsustainable spatial pattern is leading to 

growing transportation problems as workers have to cross the city from south to north every day. 

 

The other major type of development is low income housing which is heavily subsidized by the 

government. Although, it is the policy of the municipality to promote compact development, most of 

this housing is still happening on the periphery of the city as this is where developers can acquire 

cheap land. From 1994 to 2000, the land use of townships extended about 60%, which was 

calculated to be an additional 31,664 hectares (Table 10). At the same time, the number of townships 

grew rapidly and doubled within six years although the average size of each township has also 

decreased to half of its pre-1994 size.   This continued expansion on the edge of the city has meant 

that urban form has become less sustainable since the end of apartheid, even though policies of 

government have tried to promote sustainability.    
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Figure 91 Township Expansion City of Johannesburg, Pre-1994 to 2000+ (source: Department of 

Development Planning, City of Johannesburg 2009)  
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Timeframe Feature Extent Sq. M Extent Ha No. of Townships Avge. Size
Pre-1994 Existing Townships 528,100,016 52,810 2,359 22.39
Post-1994 Existing Townships 316,643,476 31,664 2,367 13.38

Total 844,743,492 84,474 4,726 18
Post -2000 Proposed Townships 124,059,642 12,406 1,082 11.47  

 
Table 10 Township Growth in City of Johannesburg, Pre-1994 to 2000+ (source: Department of 

Development Planning, City of Johannesburg 2009) 
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 (2) Decay of the Inner-City Area 

The inner city of Johannesburg is very complex and has undergone rapid changes since 1994. As 

Beavon (2004) explained, after the political transition in 1994, there was a belief that those on the 

lower rungs of the old apartheid order could have ready access to the city centre and all that it 

promised; after all, the CBD was a ‘territory’ from which they had long been effectively excluded. The 

subsequent inward ‘march’ of mainly poor African people saw many finding cheap but sub-standard 

accommodations for themselves in some of the worst of the high-rise apartment buildings that had 

been most adversely affected by the laissez-faire greying process. Thus in the early 1990s 

impoverished African people desperate for shelter outside of a shack also began to occupy vacant 

and vacated office space, medical suites, and later even whole office blocks. In December 1994 the 

first of what might be termed ‘organized’ inner-city property invasions took place under the auspices 

of an organization known as Jota (Johannesburg Tenants Association). Several vacant but sealed 

apartments in the inner-city residential zone, to which services had already been cut off, were 

broken into and taken over by homeless people.  

 

Beavon (2004) goes on to say that, with a further collapse of landlord-tenant relations, the decline in 

the maintenance levels of affected buildings was reaching dangerous levels. A measure of blame was 

placed on the local authorities, who continued to evade their moral responsibility to become 

involved in resolving the disputes between landlords and tenants, and to ensure on the one hand 

that buildings were maintained at a liveable level, and on the other hand that rent and service fees 

were paid. Inevitably physical blight became worse, and soon reached a degree not seen before.  

 

It was difficult for this return of residents to have taken place in the absence of a strong and clearly 

enunciated housing policy for the inner-city area. Some members of the Gauteng Provincial Executive 

committee responsible for local government claimed that an estimated 33,000 African people moved 

into the inner city between 1991 and 1992, at the time when the old discredited regime had the least 

will, ability or desire to help525. This number has continued to grow and the City of Johannesburg now 

reports that there may now be around 200,000 people living in the inner city, mainly foreign 

migrants, living in buildings that had been converted from commercial to residential use, and often in 

buildings that are in a very poor condition. 

 

However, since 2000 the municipality has worked to regenerate the inner city, investing heavily in 

the area through the upgrade of the public environment. In 2006, an Inner City Partnership Forum 

was established and a programme of action was spelt out in an Inner City Charter. The private sector 

has responded and there have been large-scale investments in the inner city. 

 

The sustainability of these regeneration initiatives depends largely on whether residents in the inner 

city can access decent housing. At present, the housing subsidy systems used by government, are 

used mainly for new township development on the city periphery and are not adjusted to provide for 

housing development in the inner city. As a result most of the accommodation for the immigrant 

population in the inner city is still provided by slumlords.  
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4.3.2 Discourse of Sustainable Urban Development in Johannesburg    

4.3.2.1 Understanding of Sustainable Development 

 

The City of Johannesburg is coming under growing urbanization pressures as populations seeking 

liberation from their impoverished conditions in rural areas and in other countries in Africa converge 

on the city, intensifying demands for access to economic activities, basic services and environmental 

amenities. In both its 2010 and 2030 visions, the city has made a commitment to adopting and 

implementing the principles and underlying approaches to sustainable development in handling 

these urbanization pressures. This commitment can be divided into broad categories, which include: 

sustainability - this refers to a city in which the integrity of underlying, supportive social and 

ecological systems is maintained well into the foreseeable future; and quality of life - this refers to a 

city in which the surrounding environment is conducive to its citizens’ health and sense of well-being. 

Implicit in this notion are the desirable aesthetic, recreational and psychological benefits of living in a 

clean environment. 

 

Trends of sustainable development are mainly focused on social challenges, whereas the 

environmental concerns are not addressed to the same extent. The reason for this is that the social 

problems and inequalities are so extreme in Johannesburg that environmental issues are not seen as 

having the same priority. Indeed, if these social challenges are not dealt with, it would be very 

difficult to achieve any long-term environmentally sustainable development.  However, at the same 

time, it would be a real problem, if social issues are addressed without giving attention to 

environmental threats.  

 

There is no clear definition of sustainable urban development for local development (only general 

concepts that exist in international literature are used, without localized by-laws). Many officials also 

seem to be reluctant to accept ideas of environmental sustainability as it is understood to mean 

forms of environmental protection that would hinder economic growth. Very few urban practitioners 

in the city seem to recognize the importance of environmental sustainability, and there is very little 

literature dealing with sustainable city issues, although this is changing as the international discourse 

on sustainability becomes more important, and as problems such as energy shortages become more 

severe.  

 

There are a few local urbanists who write about sustainable urban development such as Irurah and 

Pile (2003)526 who defined sustainable urban development as: ‘Development which enhances the 

city’s global and regional attractiveness, ensures that the city meets its fair contribution to the global, 

regional and national commitments in sustainable development while at the same time ensuring a 

sensitive response to the specific needs, resource opportunities and constraints of its diverse regions 

and citizen groups.’  

                                                
526

 Irurah D. and Pile K. 2003. DIMSUD Project: Johannesburg. Final report. Johannesburg: University of the Witswatersrand. 



 237 

4.3.2.2 Implementing Sustainable Urban Development  

(1) National Strategy for Sustainable Urban Development (Breaking New Ground) 

In 2010, South Africa’s national government did produce a draft policy on sustainable development 

and there was also a draft national urban development strategy. However, in the period of study, up 

to 2007, the most important policy promoting sustainable urban development was called Breaking 

New Ground (BNG)527. Before, BNG the policy of government was to build as many subsidized low-

income houses as possible (nearly 2.4 million housing units have been built since 1994). Since cheap 

land was available on the urban peripheries, most of the developments happened there and little 

attention was given to providing supporting infrastructure and services. It was a numbers game. BNG 

however emphasized the need to create ‘sustainable human settlements’ rather than just providing 

housing. Breaking New Ground aims amongst other things, ‘…to integrate previously excluded groups 

into the city and the benefits it offers, and to ensure the development of more integrated, functional 

and environmentally sustainable human settlements, towns and cities’ (BNG, 2004). 

 

The following are interventions promoted by BNG (2004) and form part of the basic principles of this 

Sustainable Human Settlement Indices of the City of Johannesburg (2009):   

(1) Promoting densification and integration; 

(2) Enhancing spatial planning; 

(3) Enhancing the location of new housing projects; 

(4) Supporting urban renewal and inner city regeneration; 

(5) Developing social and economic infrastructure; 

(6) Enhancing the housing product. 

 

As indicated, the focus is very much on the social and developmental aspects of sustainability, rather 

than the environmental. 

 

(2) Concepts of Sustainable Urban Development in Practice 

The Development Action Group (DAG) recently published a resource book that reports on the state 

of housing development in South Africa (SA) and makes key recommendations for the creation of 

sustainable human settlement through medium-density housing. The following is an extract from the 

resource book.  

 

A major challenge for a developing country like SA is to facilitate the redistribution of wealth in order 

to narrow the huge economic gap between rich and poor. Human settlement projects provide 

various opportunities to contribute to the economic and social empowerment of civil society and to 

bring about physical and social integration. Sustainable housing promotes the safety and dignity of 

residents and results in more vibrant human settlements, which meet human and environmental 

needs.  
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 The Breaking New Ground (BNG) Programme is aimed at improving overall housing delivery. A BNG house is a state-
subsidy house given to qualifying beneficiaries. BNG builds on existing housing policy articulated in the White Paper on 
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in size and has two bedrooms, a lounge, an open plan kitchen and a fitted bathroom. This house is 
also equipped with electricity. The BNG Programme is being implemented through the informal-settlement upgrading 
programme (source: www.info.gov.za/aboutsa/housing). 
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Breaking New Ground, the government’s sustainable human settlement plan promotes densification 

and integration. A move towards low-rise, medium-density housing that makes efficient use of land 

and resources is necessary. With a commitment to meeting and understanding the needs of end 

users, planning and design will open up possibilities of accessibility, affordability, integration, 

efficiency, safety, privacy and community development528.  

 

Housing delivery in SA has been characterised by low density, sprawling settlements. This form of 

urban development is considered irreconcilable with the notion of sustainability and it has high social, 

economic and environmental costs, which are often hidden and are borne by the poor. The cost of 

providing adequate infrastructure, roads and public utilities has become unaffordable and 

unsustainable for the government. The time and financial implications are severe for the large 

number of people located on the periphery of urban areas. These are most often vulnerable groups 

such as the poor and women, who must travel long distances to access jobs, services and other urban 

opportunities.  

 

Growing concerns about the rapid formation of informal settlements, overcrowding in backyards and 

existing housing, segregation entrenched by suburbanization, and the inaccessibility of well-located 

land for the poor in general, reinforces the need for more compact and dense settlements. The 

struggle for access to land for the urban poor is a critical issue in post-apartheid SA. The operation of 

land and property markets excludes the poor and exacerbates existing inequalities, and is in 

contravention of legislation that protects the right of the poor to adequate housing. Government 

needs to intervene in the land and property markets to ensure that they work for the poor and 

increase the provision of higher density housing in strategic locations.  

 

However, a multi-sectoral, holistic approach to development is required to improve the social, 

economic and physical conditions of poor households and to further the agenda of sustainable 

development. Creating an environment that serves the widest possible range of household and 

community needs requires an integrated, multi-sectoral approach, and cooperation between a range 

of nongovernment participants, the private sector and governmental departments.  

 

The availability of sufficient resources to provide a wide range of social-economic programmes, 

including the delivery of housing, infrastructure and facilities to address community needs, is vital to 

the integrated approach. Housing policy should be expanded and the subsidy increased in all medium 

density housing environments to make provision for social objectives such as recreation, social 

amenities, and the needs of children and youth. Cooperation between the Department of Human 

Settlements and other government department is crucial in this regard.  

 

The provision of higher density housing should form part of a mixed-use environment that 

encompasses a range of housing types with their associated densities and tenure, as well as a variety 

of urban opportunities and activities. Housing is not only about the provision of a house, but also 

includes security of tenure for both rental and ownership housing.  

 

Innovative use of different housing typologies opens up new ways of increasing densities in the form 

of infill housing in urban areas. A range of housing types and tenures will encourage social equity, as 
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people of different income levels can interact in an environment that provides equal opportunities. It 

will also allow residents to move up or down the housing ladder at different stages of their lives 

without the need to relocate.  

 

Location is often more important than housing quality as it directly impacts the accessibility of urban 

opportunities, and underpins social networks and livelihood strategies critical for survival. Land for 

housing should be located close to transport, employment and other urban opportunities and should 

be within urban activity nodes or corridors. It should be within 10 minutes walk (i.e. 500m) of an 

existing effective public transport route. Primary schools should be no more than a 15-minute walk 

away and high schools, clinics and libraries should be no more than a 30-minute walk away. Land for 

housing should not be part of the open space system.  

 

The development of medium density housing on well-located land brings about maximum use of 

existing services and infrastructure and provides opportunities for residential growth within urban 

areas. Well-located housing should be promoted through densification, promoting higher densities in 

existing built urban areas, and restricting the outward expansion of urban areas, thus forcing new 

development inwards.  

 

Unemployment and the often low levels of income among residents of government-subsidised 

higher-density housing necessitate the promotion of economic development to strengthen 

livelihoods as part of the planning and implementation of such developments. A livelihoods-based 

approach seeks to understand the way people make their living, and recognises that there are 

differences within and between households in a given community. The approach enables 

implementing agents, together with the community, to design processes that take into consideration 

these differences in order for households to cope with risk and uncertainty. It recognises that 

households and livelihoods are constantly changing in response to shocks, stresses and season. 

 

The DAG concept of urban sustainability, as outlined above, also focuses very strongly on the social 

and developmental, rather than the environmental aspects, reflecting concerns with poverty in South 

Africa. 

 

(3) Sustainable Human Settlement Indices, City of Johannesburg 2009 

Though there is no clear definition of sustainable urban development for local development, the City 

of Johannesburg began to develop its own sustainable urban development indices which it intends to 

use in the approval of new developments. This newly designed regulation on Sustainable Settlement 

Development, prepared by the Department of Development Planning and Management as a planning 

tool and recently approved by the City Council, has included the following working fields: 

 

(1) Spatial integration 

(2) Integrated public transport network and walkability 

(3) Resource management and environmental sustainability 

(4) Open space system 

(5) Informal economy 

(6) Employment creation 

(7) Safety and security 

(8) Adequate infrastructure and service provision 
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(9) Mixed housing typology 

 

This tool does reveal the growing attention given to urban sustainability, despite neglect in the past, 

but it also indicates that, although there is some attention to the natural environment (e.g. the open 

space system) the major emphasis is on physical and social development.  
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4.3.3 Driving Forces of Sustainable Urban Transformation 

 

4.3.3.1 Population 

 

Due to the economic restructuring in South Africa (on a scale greater than that of individual cities), 

especially the reduction in primary and manufacturing sectors, people have moved into the City of 

Johannesburg from the surrounding regions as the city provides better services and job opportunities.  

 

According to the State of the Cites Report 2004, Johannesburg’s population grew modestly during the 

years preceding 1996 – in large part as a result of tightly controlled urban migration under Apartheid. 

In the 1990s, however, the population grew rapidly, averaging 4.1% per annum (Table 11).  During 

the period of 2002-2006, the average annual growth of population was 3.1%, but growth rates have 

declined further since then, with some estimates giving current growth at only 1.9%. The city 

population at present is about 4 million people, and is still attracting large numbers of people from 

other parts of South Africa, as well as from other countries (Figure 92)529. 

 

The growth in population is a result of both natural population growth and in-migration. Natural 

population growth is low (about 1% annually) and so most growth is still a result of in-migration. Net 

in-migration into Johannesburg in the period 1996-2001, for example was 170,188 people530. 

Research conducted by the HSRC531 in respect to the 1996 census suggested that Gauteng province 

has the highest levels of migration – both in and out of the province. More importantly the research 

suggested that the more successful a region or city is in the creation of employment, the higher the 

levels of migration are likely to be, posing a dilemma for policy makers. Being a major continental 

hub (economically and culturally), Johannesburg will continue to attract people from the whole of 

Sub-Saharan Africa and elsewhere in the world.  
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Figure 92 Population City of Johannesburg, 1995-2009 (source: City of Johannesburg, 2009) 
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although these numbers are very likely an exaggeration. (Peberdy S., Crush J. & Msibi N. 2004. Migrants in the City of 
Johannesburg: A report for the City of Johannesburg. Johannesburg: City of Johannesburg.) 
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 1996 2001 % Change Avg.Annual Growth 

Population 2,639,110 3,225,812 22.2% 4.1% 

African 1,853,220 2,370,288 27.9% 5.0% 

Coloured 171,614 206,166 20.1% 3.7% 

Asian 96,835 134,097 38.5% 6.7% 

White 492,303 515,176 4.6% 0.9% 

Households 728,304 1,006,932 38.3% 6.7% 

 

Table 11 Demographic Shifts in Johannesburg, 1996-2001 (source: Census 1996-2001, StatsSA 

Census 2001; City of Johannesburg) 

 

It is not only population growth that places pressure on accommodation and services but also the 

growth in the number of households. Census data indicates that household formation grew by 38.3% 

from 1996 to 2001, or at an average of 6.7% per annum (Table 11). Because household formation 

was faster than population growth, the size of average households is now smaller.  Census data 

supports this, indicating that the average number of people per household declined somewhat 

between 1996 and 2001, from 3.7 people to 3.2 people per household, and a quarter of all 

households in Johannesburg are single person households. 

 

There are a range of possible explanations for this rapid growth in the number of households536. 

Firstly, the overall demographic data suggests that the most significant shift in respect to age groups 

from 1996 to 2001 has occurred in the 15-34 and 35-64 age segments – typically age groups that 

result in both additional household formation and increased birth rates. Secondly, the state’s housing 

subsidy programme has encouraged the splitting of families in order to access housing benefits. 

Thirdly, the impact of migration, both that from elsewhere in South Africa as well as transnational 

migration, is another important factor as migrants tend to come initially as individuals or in small 

family units. 

 

The change of migration patterns and rapid growth of population exerts intense pressure on urban 

land, infrastructure and service delivery. The estimated population growth of about 32,000 

households per annum is putting enormous pressure on the housing and infrastructure. It was 

estimated that the city only has about 140,000 ‘standard’ residential sites remaining within the urban 

edge.537 The data from the GDS (City of Johannesburg, 2006) estimates a total housing backlog of 

364,015 units538, which were 217,000 housing units in 2004. As there is no accessible formal housing, 

poor immigrants will provide for themselves in illegal ways539. This is revealed in the continued 

growth of informal settlements, overcrowding in inner city buildings, and shacks in residential 

backyards. There are also other pressures on the city. Although crime rates are gradually dropping, 

Johannesburg still has amongst the highest crime rates in the world, especially violent crime. It also 

has amongst the highest rates of HIV/Aids in the world, a problem that has been intensified by rapid 

social change. Johannesburg (or Gauteng province) also has high rates of unemployment, officially 
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around 23% 540  but unofficially it is said that figures are much higher.  Many residents of 

Johannesburg work in the informal sector, especially as street hawkers. 

 

A key sustainability question is whether this continued rapid growth - in the context of problems 

such as poverty, crime and unemployment - is positive for the city. The rate of population growth, 

and of household formation, does place pressure on the city’s infrastructure and on its resources, 

especially since most of the migrants to the city are poor. However, migration to the city also allows 

many individuals and households to access the benefits of the city and escape poverty in the places 

they come from. Some argue that the amount of population can be an opportunity for the 

formulation of a domestic market, which can stimulate economic growth in terms of labour and mass 

consumption541. But that needs more research and insight by exploring in detail the interrelationship 

between economic development, social improvement and population growth. The City of 

Johannesburg does not have a population policy, but its’ Growth and Development Strategy (2006) 

commits the city to ‘proactive absorption of the poor’, although it does now say exactly how this will 

happen. Immigration policy is dealt with by national and not city government but the transnational 

flow of immigration has social, spatial and other implications for cities as well as countries, and South 

Africa and Johannesburg is struggling to deal with the population pressure. Sustainable population 

planning is a critical component of sustainable population development, and is something the City of 

Johannesburg will have to consider.  

 

Population pressure also has large ecological and resource impacts, although these have been mainly 

neglected in city strategies. Understanding the implications of population density for energy 

consumption, for example, is the beginning of an effort to assess the progress that cities are making 

towards sustainability. It is difficult to find accurate figures on this for Johannesburg as few studies 

have been done, but the low densities in Johannesburg result in very inefficient use of energy. The 

dependence on the private motor car by the urban middle class and the extensive urban sprawl 

makes Johannesburg one of the more energy inefficient cities in the world. Johannesburg is also 

heavy on the use of electricity and almost all electricity in South Africa is coal-generated (as a result 

of the large reserves of coal that South Africa has). Although there are big environmental concerns 

that are becoming more serious as a result of population pressures, there is hardly a detailed 

engagement with the notions of carrying capacity or ecological impacts, and economic objectives 

tend to dominate the population planning agenda. 

 

The challenges of urban sustainability in Johannesburg in relation to population pressures have been 

discussed above. The next question is what model of sustainable urban transformation is being 

addressed by the government at the policy level, and to understand this, it is necessary to 

understand governance in South Africa and Johannesburg.   
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4.3.3.2 Governance 

(1) Governmental Structure  

The current constitution of South Africa was approved in 1996. It provides for three spheres of 

governance with different legislatures, which are elected independently (national, provincial and 

local authorities). Each sphere has its own functions listed in the Constitution although some 

functions are shared between two spheres. The constitution refers to ‘co-operative governance’ 

which means that, although the spheres are independent of each other, they must co-operate with 

each other in fulfilling their functions. The constitution also says that local government must be 

‘developmental’ – its main function must be improving the quality of life of its citizens. 

 

Johannesburg is the capital city of the Gauteng Province, which is a relatively small and but densely 

populated, highly urbanized area in South Africa which provides more than 33% of the economic 

output of the country, and has three metropolitan areas (Johannesburg, Tshwane and Ekhuruleni) 

and a population of  over eleven million. The provincial government provides such functions as 

education and health, but shares functions including land use planning with local government. In 

these areas of ‘concurrent’ responsibility, there has been tension between provincial and local 

government, with long legal dispute over land use planning, for example. 

 

At the municipal level, a series of institutional changes since the first democratic local elections of 

1995 can be found in the City of Johannesburg. From being many independent municipalities with 

very diverse conditions, the city became a federation of four local councils, then it again transformed 

into today’s ‘uni-city’ with one common tax base after large financial losses in the late 1990s542.  

 

(2) Local Government 

Johannesburg is a metropolitan municipality. In 1994, there were thirteen municipalities within this 

area but in 1996 this was reduced to a metropolitan municipality sharing power with four local 

municipalities. In 2000 all local government was consolidated into a single-tier metropolitan 

municipality which is called a ‘uni-city’. 

 

The Johannesburg City Council is elected – one half of the Councillors through a ward system and one 

half through the proportional representation of political parties. At the ward level, there are 

committees formed headed by a Ward Councillor who represents the ward in the City Council. The 

Council, or legislature, is separate from the Executive which is headed by an Executive Mayor, 

appointed by the State President, who is assisted by members of his Mayoral Committee who each 

have a specific portfolio (Figure 93). With regard to administrative structures, there is one City 

Manager responsible for the running of the city. There is a core administration responsible for 

planning and for functions such as city police, housing, health, transport, environmental planning, 

and community development, and also municipal-owned companies which deliver services such as 

water, electricity and refuse removal, and also provide function such as management of traders 

markets, inner city redevelopment, property management and tourism promotion. There are seven 

regional administrations, responsible for urban management, which monitor the performance of 

these companies. 
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It is designed for optimal delivery of services through centrally distributed functions. Certain core 

portfolio areas are handled at a centralized level, which include finance, planning, corporate services 

and contract management.  

 

 
 

Figure 93 Institutional Model of the Municipality Political System (source: CSU, City of 

Johannesburg, 2009) 

 

This new institutional model that has been functioning was constituted with the acceptance that 

policy ownership and control is the non-negotiable responsibility of the city, whereas either 

municipal entities or city departments or regional administrations could provide operational delivery. 

According to the city, it by and large succeeded in implementing its transformation agenda. 

 

Each of the seven regions consists of a number of wards covering populations of between 5,000 and 

35,000 people. Although regions are under the political administration of the central City Council, 

they have their own management structures. A director who is appointed by the City Council heads 

the regional administration. Between 2000 and 2006, the key regional responsibilities of the Regional 

Director included health, housing, libraries, sports and recreation and social services but the Regional 

Directors became very powerful and so in 2006, their functions were centralised in the core 

administration and they were given the task of urban management, which means monitoring the 

performance of departments and companies in delivering their services. 

 

Johannesburg has had a number of visions and long-term strategies. The first was called iGoli 2002 

which was a response to a severe financial crisis in 1997 and which proposed major institutional 

restructuring, including the creation of the ‘uni-city’ and the municipal-owned companies. The 

strategy argued that after 1996 there was ‘growth without sustainability’ and that what was needed 

was ‘growth with sustainability’. In 2002, Johannesburg released its long-term vision called Joburg 

2030 Vision and Strategy, which was derived from a comprehensive study of the existing conditions 

in Johannesburg and recognizes that, while Johannesburg is much better off than most other cities in 

South Africa, it has its own socio-economic challenges. The 2030 Vision is summarized as follows: ‘In 

2030 Johannesburg will be a world-class city with service deliverables and efficiencies that meet 

world best practice. Its economy and labour force will specialise in the service sector and will be 

strongly outward oriented such that the City economy operates on a global scale. The strong 
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economic growth resultant from this competitive economic behaviour will drive up City tax revenues, 

private sector profits and individual disposable income levels such that the standard of living and 

quality of life of all the City’s inhabitants will increase in a sustainable manner’. 

 

The focus of the 2030 Vision was sustainability through economic growth. It was however criticised 

because it did not give sufficient attention to social concerns and in 2006 it was replaced with the 

Growth and Development Strategy (GDS)552. The GDS emphasised the need for the ‘proactive 

absorption of the poor’ and also for ‘shared and inclusive growth’. There was no direct reference to 

environmental sustainability but one of the key principles of the GDS was environmental justice. 

 

Apart from the GDS the City of Johannesburg has a number of other plans. In terms of the Municipal 

Systems Act (2002) it is required to prepare a five-year Integrated Development Plan (IDP) which 

guides annual budgeting and integrates the different programmes of the City. The IDP also includes a 

Spatial Development Framework (SDF). Although the plan does refer to environmental issues, 

including climate change, the emphasis again is on the economic, social and developmental 

concerns553.  

 

It is contended by the South African environmentalist Mark Swilling in his article ‘Local Government 

and the Politics of Sustainability’ that local government is not appropriately configured to meet the 

sustainable development challenge, but it is caught between two mutually exclusive paradigms: the 

municipal developmentalism that inspires the Municipal Systems Act and Integrated Development 

Plans (IDPs); and the environmental conservationism that inspires the National Environmental 

Management Act and Environmental Impact Assessments (EIAs) in particular554. Neither of them 

defines what sustainable urban development actually means. Swilling goes on to say that Sustainable 

urban development is surely not the sum of developmental local government plus environmental 

conservationism. Some argue that no one involved in the IDP, the EIA or the Housing Project is 

required to ask how to re-use the effluent in order to reduce water consumption while meeting the 

needs of the un(der)-serviced, or even how to capture the nutrients for food production. Similarly 

with regard to the energy sector: the Consulting Electrical Engineer is not briefed to propose a plan 

to reduce the consumption of grid electricity. Efficient use of resources and increased use of 

renewable resources is simply not a requirement when it comes to IDPs and EIAs. In short, IDPs and 

EIAs represent the methods of a dualistic ‘development-plus-impact-assessment’ paradigm that 

obliterates the space for sustainable urban development approaches, options and preferences. This 

method has negative implications for the financing of poverty eradication strategies and sustainable 

resource use.  

 

In the sections below more detail will be provided on the two separated and still weakly linked 

‘integrated development planning’ and ‘environmental management systems’. 

 

(3) Planning System 

The planning system in South Africa has been comprehensively described in a book by Harrison, 

Watson and Todes called Planning and Transformation: Learning from the Post-Apartheid 
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Experience555. The section below draws largely from their descriptions of what is known in South 

Africa as integrated development planning. 

 

At the national level, planning and plan implementation systems are handled by the Department of 

Provincial and Local Government (DPLG) (now called the Department of Co-operative Governance 

and Traditional Affairs). This includes the legislation and systems for spatial, economic, 

administration and budgeting/financial plans. They are responsible for the enforcement of the 

Municipal Structures (1998) and Municipal Systems Acts (2000).  

 

All three spheres of the government (national, provincial and municipal) are supposed to have key 

roles to play in the envisaged system. The respective roles of each tier of government in spatial 

planning, land use management and land development is shown in Table 12. Built upon the 

cooperative governance that was established in the Constitution, this new system for spatial 

planning, land use management and land development forms a foundation on which to establish 

integrated intergovernmental and interdepartmental development planning, programmes and 

projects.  

 

The point of departure here is land, like water, as a function of exclusive national legislative 

competence. The national Department of Land Affairs is responsible, not only for land reform and 

administration, but also for the way that land is used and managed as a national resource. The 

planning system being promoted by the White Paper on Land Use is a policy-led, normative planning 

system, which rotates on key principles, norms and policies that are prescribed by the national 

Department of Land Affairs. The form of various planning frameworks, which local government will 

develop, should give further content to these principles, norms and policies. These planning 

frameworks should also be strategic in their nature and not seek to be comprehensive. These 

principles and norms will also serve to guide the exercise of discretion and the reaching of decisions, 

which may be delegated to other spheres of government.  

 

Since 1994, the role of ‘planning’ in urban transformation has been redefining from ‘controlling the 

growth’ to ‘managing the city’. The emphasis on urban management shifted the focus of planning 

away from a traditional preoccupation with regulating land and built environments, but there were 

several strands to ‘managing the cities’. Some planners argued for new approaches to spatial 

planning, while others promoted broad ranging development strategies going beyond spatial 

planning at either a community or city level. Another strand saw planning as concerned ‘with the 

effective functioning of local governments, in particular their financial performance and effective 

delivery of services to rapidly growing poorer populations’556.  

 

The model of planning that emerged in South Africa during the late 1990s within the context of 

decentralization, local government transformation, and the influence of the NPM, may be termed 

‘institutionalist’. Its focus was primarily on supporting the decision making and implementation 

processes of local government, and in linking and integrating the local activities of different agents of 

government. By 1998, this approach had eclipsed the previous mainly physical orientation of 
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planning557. The key question is whether an appropriate regulatory framework has been established 

that appropriately configures the purpose, role and power of municipality to deal with the 

sustainability challenge. There is nothing that neither prevents a particular municipality from 

developing an integrated sustainable development plan for a particular area, nor is there anything 

that prevents a municipality from approving developments designed in accordance with 

sustainability principles. However, in reality, the national regulatory framework, within which 

municipalities are required to operate, create a dualistic framework that result in the popular 

perception amongst politicians and many officials that development and environmental conservation 

are irreconcilable, and that EIAs in particular are ‘retarding development’. This perception is a 

reflection of the dysfunctional consequences of this dualistic framework, which effectively leaves 

conventional conceptions of development uncontested. 

 

The dominant discourse of IDPs is a basic needs approach to poverty, but this is coupled to an 

emphasis on investment in physical infrastructure and services, often written in the technocratic 

planning language of either the engineering services department or the planners. It is contended that 

almost all IDPs show how vacuous their economic thinking really is, and in particular through the 

disjuncture between the proposed development strategies and the structure of the budget. The 

missing link between development strategy and the budget is financial modelling and scenarios for 

making sense of the medium- to long-term impact of different investment decisions. The problem is 

that most economists do not really understand financial models, and city treasurers, who often do 

not have the tools to actually translate development strategies into multi-year budget frameworks, 

draw up the budget. Engineers are better integrators of these dimensions, but only with respect to 

investments in physical infrastructure. An investment in social capital as a key factor of the economy 

seems difficult for almost everyone to understand. But when it comes to the relationship between all 

these and eco-systems, there is an astounding and deeply suspicious absence, the environmental 

sections of IDPs are often written from an ‘impact assessment’ perspective.  

 

Institutional rivalries complicated the emergence of the new planning system. The Department of 

Constitutional Development and then its successor, the Department of Provincial and Local 

Government (DPLG), were responsible for managing and directing the new system of integrated 

development planning while the Department of Land Affairs (DLA) had responsibility for physical 

planning and land use management. Initially, the DLA had a key role in planning as it administered 

the Development Facilitation Act, including the preparation of LDOs. However, with the introduction 

of IDPs in 1996, the initiative shifted to the DPLG. During 1996-2000, a parallel planning system 

operated with local authorities having to prepare both IDPs and LDOs although it was agreed that an 

LDO would be a component of an IDP afterwards and, eventually, LDOs were dropped entirely. While 

this divide has been removed, an overlap remains in the processing of development applications, 

which is a source of tension between municipal and provincial authorities. The DFA provided for a 

Development Tribunal to consider development applications whereas other legislation allows for 

municipalities to deal with these matters. The Department of Land Affairs was responsible for setting 

up a development and planning commission to advise on the new system of planning in South Africa. 

Policy documents such as Green Paper on Development and Planning (1999) and White Paper on 

Spatial Planning and Land Use Management (2001) captured many of the evolving approaches to 

planning – the focus on spatial integration, the roles of the different tiers, a normative rather than 

regulative orientation – but it was released at a time when the focus was very strongly on the IDP 
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process in the context of forthcoming local government elections. Therefore land-use management 

remains one of the least transformed and least developed areas of post-apartheid planning. 

 

There is another clear institutional divide that was between the emerging system of development 

planning and environmental management. These integrally related areas were developed along quite 

different tracks and under the championship of different departments. The White Paper on 

Environmental Management (1997) preceded the White Paper on Local Government (1998). The 

National Environmental Management Act (NEMA, 1998) was promulgated a year or two before the 

key pieces of legislation that framed the post-2000 local government, and planning and 

environmental management systems have continued to evolve out of sync. The other institutional 

complexity involved the overlapping roles of national and provincial government. Both national and 

provincial governments were given the powers to produce planning-related legislation. Overlapping 

and sometimes divergent legislation, together with the political rivalry that underpinned this 

legislation, created complexity in the planning terrain but eventually a compromise was found560.  

 

In 1999, South Africa had in place the outline of a new planning system. To begin there were the 

provisions of the DFA, a piece of legislation that had shifted planning towards a more developmental 

and normative approach. Then there was the IDP, an instrument of governance that was closely tied 

with the transformation of local government. However instruments of provincial planning were still 

poorly developed, while the closure of the RDP Office still left a void within the national government. 

The weakness in the emerging system included the meager capacity of many local (and provincial) 

authorities, the poor linkages between and within the tiers of governments, and the fragmentation 

of processes such as environmental management and development planning.  
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Institutional 
level Joburg Context Political Organisations Official Adiminstration

Examples of 
Responsibilities Examples of Instruments/Tools

Department Planning Objective Planning Tool Key Power

National 
Level South Africa

Parliament, Government, 
Ministries Government departments

Legislation, planning 
policies and framework

Legislation, Planning policies, taxes, 
subsidies

Policy Coordination and 
Advisory Services at the 
Presidency (PCAS)

coordinates national 
objectives and strategies 
across government 
spheres and national 
departments

National Spatial Development 
Perspective (NSDP); Medium Term 
Strategic Framework (MTSF)

guides planning at 
provincial and municipal 
levels

Department of Land Affairs 
(DLA)

sets up land management 
system and regulates the 
planning profession

Land use Management Bill (not been 
passed yet)

Department for Local and 
Provincial Government 
Affairs

sets up anew system of 
local government; create 
enabling enviornment for 
communities to participate 
in governance

Urban Renewal Programme: Alexandra 
Township

direct intervention (on 
specific projects?)

Department of Housing

determines national 
housing policy; monitors 
performance against 
delivery goals 

National Housing Code (national housing 
policy, administrative and procedural 
guidelines for their implementation)

policy making and 
procedural guidance

Department of 
Environmental Affairs and 
Tourism

promotes sustainble 
development, protects 
natural resources, 
improves quality and safety 
of the environment

Environmental Impact Assessments 
(EIAs); Environmental Management 
Frameworks (EMFs)

Department of Transport

plans, regulates and 
manages thenational 
transport system

National Land Transport Strategic 
Framework

guides and directs 
transportation planning at 
other spheres of 
government

Department of Public works

provides and manages 
housing and land 
infrastructure for national 
departments, organizes 
community-based public 
works programmes

supervises the construction 
and property industries

Department of Mineral and 
Energy (electricity)

achieve universal 
household access to 
electricity

The Integrated National Electricity 
Programme

regulates electricity 
network

Provincial 
Level Gauteng

Legislature, Provincial 
Government, Committees Provincial departments

Education, health care, 
Infrastructure Planning

Legislation, Blue IQ, LED projects, other 
subsides

Office of Premier 
representative of national 
government on regional 
level

coordinates and develops 
provincial policy

serves as a political nerve 
center

Department of Agriculture, 
Conservation and 
Environment

manages and conserves 
natural resources on 
theprovincial level Environmental Impact Assessment (EIA)

Provincial Land Transport 
Frameworks; Integrated 
Transport Plans 

Department of Public 
Transport, Roads and 
Works manages transport system Integrated Transport Plans (ITPs)

guides transportation 
systems in the province

Development Tribunal 

statutory power - 
implements fast track 
planning and compulsory 
purchase (often used by 
developers to bypass local 
planning)  

overrules municipal 
government if strategic 
goals o national importance 
are at risk, accelerates low 
income housing 
developments

Municipal 
Level CoJ City council, Committees City Departments

Public services, city 
planning IDP, SDF, City Vision, tariffs, subsidies

Office of the Excutive 
Mayor-Central Strategy 
Unit

develops strategies and 
policies, manages 
performances, strategic 
research

Growth and Development Strategy 
(replaced Joburg 2030)

conceives Growth and 
Development Strategy (not 
legally binding) and IDP 
(statutory); the Human 
Development Strategy is 
based on the IDP

Development Planning and 
Urban Management

Development planning and 
land use management; 
Development management 
and GIS

Spatial Development Framework (SDF) 
and related strategies: Urban Boundary, 
Growth Management Strategy, Density 
Policy, and Nodal Policy, Sustainable 
Urban Settlement (not yet proved); 
Regional SDFs; Town Planning schemes; 
????inner city renewal? Urban renewal 
????

statuory tools that guide 
development in the City

Department of Housing develops housing projects Housing Master Plan / H. Sector Plan inform the SDF

Department of 
Transportation

plans capital projects and 
manages transport systems 
in the city the City's Integrated Transport Plan

informs the City's Spatial 
Development Framework

Department of 
Environment

environmental planning; air 
quality control and 
conservation; GHG 
emission

Environmental Management Framework 
(EMF), Environmental Impact 
Assessment (EIA) informs planning decisions

Department of Economic 
Development

stimulates area-based 
economic development oversight the regulation

Local 
Regions 7 Regions (A-G) Regional administration

Provision of certain 
services, monitoring and 
evaluating others LIDP, Precinct plans

Electoral 
Ward 109 Wards Ward Committees

Recommendations to the 
city council  

 

Table 12 Planning System: Relevant Institutional Levels in City of Johannesburg (adapt from Urban 

Age 2005561) 
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 (4) Environmental Governance 

Environmental management is also discussed by Harrison, Watson and Todes (2008), as outlined 

below. As indicated, the formal systems, from the national constitution to the local IDP do make 

provision for linking environmental considerations into the planning system, although this does not 

always happen well in practice. 

 

The evolution of South Africa’s environmental management system ran parallel in time and 

disciplinary space to the evolution of the developmental local government system. Very few people 

realize however that sustainable development is enshrined in the Constitution: ‘Everyone has the 

right to an environment that is not harmful to their health or well-being; and to have the 

environment protected for the benefit of present and future generations through reasonable 

legislative and other measures that prevent pollution and ecological degradation, promote 

conservation and secure ecologically sustainable development and use of natural resources while 

promoting justifiable economic and social development.’   

 

The environmental management system implicates the National Environmental Management Act 

(NEMA 1998). Besides making it mandatory for all tiers of government to take responsibility for 

environmental management, NEMA sets the framework for the regulatory regime that defines the 

content and scope of Environmental Impact Assessments (EIAs). The local government reform 

community recognized this connection to environmental governance. The White Paper on Local 

Government specifically stated that environmental management is a local government mandate, 

which also provides for inclusion of environmental considerations in the Integrated Development 

Planning process. It states that ‘…planning for environmental sustainability is not a separate planning 

process, but is an integral part of the process of developing municipal Integrated Development 

Plans.’  

 

In reality, sustainability thinking and ‘ecologically sustainable development and use of natural 

resources’ was not an element of the core body of knowledge that informed the way IDPs were 

conceptualized and understood. The consultants and officials involved in the formulation of IDPs 

came from a generation of development thinking that subscribed to the ‘development-plus-impact 

equals sustainable development’ paradigm. This much was forcefully and clearly recognized in a 

document released in 2002 by the Department of Environmental Affairs and Tourism (DEAT). Entitled 

National Framework Document: Strengthening Sustainability in the Integrated Development Planning 

Process this document notes: ‘Although the IDP is potentially an important tool for drawing 

sustainability concerns into planning and decision making at the local level, there are a number of 

challenges that need to be addressed. … The environment is often defined narrowly, focusing on 

biophysical issues, rather than social, economic and natural environmental concerns. This results in a 

fragmented approach where the relationships between the different components of the 

environment are considered separately. Perhaps the greatest challenge is that meeting the extensive 

needs within local authorities in a sustainable way requires trade-offs, and these should be carefully 

considered so that a balance is found between social needs, economic demands and ecological 

sustainability.’ 

 

It is observable that in the DEAT document, the EIA is a mandatory requirement for project-level 

environmental impact assessments with respect to a set of ‘listed activities’. However, there is no 

provision for a mandatory EIA-type process at town or city level. The most appropriate instrument 

would be a Strategic Environmental Assessment (SEA). The Municipal Planning and Performance 
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Management Regulations, promulgated in 2001 in terms of the Municipal Systems Act, prescribe the 

content of IDPs. It states that the spatial development framework reflected in the municipality’s IDP 

must ‘contain a strategic assessment of the environmental impact of the spatial development 

framework. The DEAT document points out that the White Paper on Spatial Planning and Land Use 

Management, published by the Department of Agriculture and Land Affairs in 2001 states that each 

municipality must compile a spatial development framework, and that one of the components of this 

framework must be a ‘strategic environmental assessment.  

 

As Harrison et al (2008) explain, although hardly ever used or referred to, the DEAT document 

developed some sophisticated proposals for ‘greening the IDPs’. This included a revision of the ‘nine 

components’ of the IDP process to include tools and instruments for incorporating ecosystem 

assessments into the development planning process. The result was the intriguing but possibly over-

complicated rational planning framework for integrating environmental managerialism into 

municipal developmentalism. However, the continuation of a dualist paradigm is unsurprising given 

the reference to ‘trade-offs’ and ‘balance’ in the way the problem statement was formulated at the 

start of the document, and a ‘triple bottom line’ approach that is explicitly articulated in the three 

dimensions of social, economic and environmental development. Consequently, neither in the 

document nor in the steps of the IDP process, a clear reference to an integrated approach to 

sustainability and sustainable resource use challenges (such as renewable energy, zero waste) is 

stated. Indeed, the fact that the EIA is limited to ‘listed activities’ that are affected at the project level 

and that SEAs have not in fact been incorporated into SDFs and therefore IDPs is a direct 

consequence of this dualist approach, with developmentalism in a dominant position. 
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4.3.3.3 Policy 

(1) Evolution of Urban Development Policies in South Africa 

The context of the political transformation that has gone through the whole country of South Africa 

has set the institutional context for the urban development policies of the City of Johannesburg. The 

historical context was also important. 

 

Under apartheid rule, the government tried to keep cities as White as possible using influx controls 

to regulate the movement of blacks. Although some Blacks were allowed into cities, as their labour 

was required, the government tried to prevent them from settling permanently. These controls 

however failed and, in 1986, the apartheid government abolished them. There was some attempt 

after that to provide housing for Blacks in urban areas but the rate of housing delivery was slow and 

informal settlements began to develop, sometimes as a result of land invasions.   

 

From 1994, the new government focussed on three major aspects of development in urban areas. 

The first was service-delivery and the aim was to remove the inequalities in access to services under 

apartheid. The major focus of attention was in providing services such as water and sanitation, 

electricity, schools and clinics to townships and informal settlements. In Johannesburg a decade-and-

a-half of spending on services has resulted in most backlogs having been eradicated, and over 90% of 

households now have access to basic services at least, with the remaining problems being in some of 

the informal settlements. 

 

The second area was urban renewal. As Harrison et al (2008) explained, the Reconstruction and 

Development (RDP) White Paper identified six urban renewal projects nationally that were to kick-

start development in major urban areas, focusing on violence-torn communities and communities in 

crisis563. These projects were implemented in an extraordinarily difficult environment. Although 

funding was available through the RDP, the institutional mechanisms for planning and delivery were 

only in embryonic form, and projects were often highly contested at the local level. It was found that 

there was wide variance in the levels of success. Many of these (urban renewal) projects were 

disappointedly slow. Nevertheless, these early urban renewal programmes were found critical in 

pioneering integrated area-based approaches to planning and development, and in generating the 

knowledge and experience for a new round of urban renewal after 2000564. In Johannesburg, the big 

development was the Alexandra Renewal Project (ARP) which led to billions of Rands being spent in 

Alexandra to upgrade infrastructure, provide housing and stimulate the local economy. However, as 

the township developed more people moved in, and backlogs in services continued to grow. 

 

The third area was housing policy.  Harrison et al (2008) explain that post-apartheid policy was the 

product of consensus-building in the National Housing Forum in the early 1990s, which culminated in 

the October 1994 Botshabelo National Housing Summit, and the 1995 White Paper on Housing. Like 

many other policies, housing policy represented a compromise position – central to the new policy 

was the idea of one-off capital subsidy paid by the state to developers for servicing land and 

constructing houses for low-income households. The outcome of this policy is the subject of 

considerable debate. Harrison et al referring to a number of critics of the policy argued that, 
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although a considerable number of housing units have been produced, there have been serious 

problems with the quality of the housing produced, the sterile and peripheral nature of many of the 

new housing development, the focus on greenfield development at the expense of informal 

settlement upgrading, the orientation towards individual households rather than community-

building housing processes, and the lack of attention given to producing integrated, sustainable 

settlements565. Significant contradictions emerged between the stated principles of post-apartheid 

planning and development – including urban densification and integration – and the outcome of the 

mainly developer-driven approach566. It was this problem of sustainability that led to the Breaking 

New Ground policy referred to previously.   

 

At first, the government focussed on speed and numbers, rather than quality and sustainability. This 

was clear in the drafting of the first post-apartheid planning legislation, the Development Facilitation 

Act (DFA 1995). The act did not provide a comprehensive framework for planning, as it was intended 

mainly to ‘introduce extraordinary measures to facilitate and speed up the implementation of 

reconstruction and development programmes and projects in relation to land’ (RSA 1995). These 

measures included special powers for tribunals to make decisions on land development and 

simplified land development procedures. To some extent this act, and other measures, did help 

speed up implementation but the settlements that were created were often not sustainable – 

socially, economically and environmentally – and so the new attention given to sustainable human 

settlements must be welcomed.  

 

(2) Urban Growth Strategy and Development Policies 

National Spatial Development Perspectives (NSDP)  

 The NSDP guides planning at provincial and municipal levels. It was produced because of a concern 

that government spending is not well targeted spatially, and that large capital investments were 

being made in areas that had little development potential. It was however a controversial policy as 

political interests in mainly rural areas opposed the policy, and today is quite a weak instrument. 

Growth and Development Strategy (GDS)  

The Metropolitan Municipality of the City of Johannesburg delivers services informed by large-scale, 

long-term strategies and plans. The overarching strategy is the Johannesburg Growth and 

Development Strategy (GDS), which provides a framework for the city’s five-year Integrated 

Development Plan (IDP). The GDS sets the strategic course for the long term, and makes some of the 

bigger, overarching decisions. The heart and soul of the GDS is a set of six principles which includes 

‘environmental justice’.  

Integrated Development Plan (IDP) 

Again, this was explained by Harrison et al (2008). The Integrated Development Plan (IDP) was 

introduced through a 1996 amendment to the Local Government Transition Act (1993) when national 
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government was deeply concerned that the newly established local authorities would be financially 

responsible, and would act to fulfil their constitutional mandate as agents of developmental local 

governance. Although IDPs were instruments to be used by local authorities, they were devised by 

national government as a way of directing local government towards certain nationally defined 

objective. IDPs were to be mechanisms that would set out the vision and strategies of an elected 

local council and link the many sectoral plans and programmes that local councils were required to 

produce. It is required by law, which states where the city must be after five years and spells out how 

to achieve the goals. The IDP priorities are in line with the GDS and inform the mayoral priorities for 

the medium term. Some of the strategies fall neatly into the GDS principles. Others make a 

contribution to a number of principles but are most closely aligned with one principle. Within the 

framework of IDP, sustainability indicators have been developed in line with the vision, goals and 

objectives of the city.  

Spatial Development Framework (SDF) 

The Spatial Development Framework (SDF) is one of the critical components of Johannesburg’s 

Integrated Development Plan (IDP), legislated under the Municipal System Act of 2000. The primary 

objective of the SDF is to serve as the spatial translation of the city’s socio-economic and 

environmental development objectives with urban integration, enhanced accessibility and city 

efficiency as the targeted outcomes. The SDF is aligned to the provincial spatial development 

framework of Gauteng Province, in which Johannesburg is located. It is based on four key blocks as 

shown in (Figure 94). 
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Figure 94 Key Elements of the Spatial Development Framework (SDF) in City of Johannesburg 

(source: adapted from Keiner et al. (2003) redrawn from City of Johannesburg 2003) 

 

Each of the blocks consists of various elements dynamically linked in order to maximize impact573. 

The spatial plan defines and elaborates the strategic spatial elements and policies of the SDF, which 

include a movement system, nodal development, settlement densification and environmental 
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management (including the Johannesburg Open Space System, corridor development and 

development guidelines). The investment framework provides a mechanism for investment scenario 

modelling and prioritization in relation to long-term and annual priorities. The instruments provide 

the mechanisms and tools for the realization of the SDF, which include the urban development 

boundary, incentives and land use regulations. Finally, the local plans constitute the intervention 

programmes. The aforementioned building blocks and the elements of the SDF have all evolved 

through several annual reviews of the SDF and IDP. The Urban Development Boundary has been one 

of the strategic planning tools that is employed to direct development within the city since 2001. The 

primary objective of the UDB is to limit growth on the city’s urban periphery. It is an integral 

component of the city’s Spatial Development Framework, and it is instructive to consider the success 

or failure of the policy against the land use changes. 
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4.3.3.4 Wealth (Economic Growth) 

(1) Structural Change 

Urban Economic Development 

The City of Johannesburg has been undergoing a transformation from a mining and manufacturing-

based economy to a service-based economy since the 1970s574. During 1995-2007, the share of 

secondary industry continued to decrease while the shares of tertiary industry increased – recently 

the two tend to stabilize (Figure 95), although the tertiary sector progressed slower than was the 

case for high-income countries.  
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Figure 95 Economic Structure 1995-2007 (source: City of Johannesburg, 2008) 

 

The decline of manufacturing and the rise of the service sector: globalization as a phenomenon 

primarily impacts manufacturing. But the manufacturing sector in South Africa, as in other parts of 

the world, has been contracting since the late 1970s. This decline stands in sharp contrast to the 

growth in jobs in the financial, trade and service sectors. Employment and education and training 

strategies need to adapt to these important shifts. 

 

The City of Johannesburg’s location quotients indicate, however, that the city enjoys a comparative 

advantage in two sectors (electricity and construction), which may be leveraged to ensure a more 

diversified economy, future growth prospects and employment prospects. The secondary industry in 

general made the second highest contribution driven by the manufacturing sector, which averaged 

about 20% over the period. The contributions of construction have increased from 2.7% in 2001 to 

4.6% in 2007. This increased growth shows the impact of the infrastructure developments that have 

been taking place in the City of Johannesburg578. 

 

 ‘Jobless Growth’ 

The financial and business service sector, which has always been the cornerstone of the city’s 

economy, has become relatively more important since 2001. The National Spatial Development 

Programme has spelled out the principles to strengthen this trend. The Municipality therefore needs 
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to facilitate and encourage this transition, and has developed long-term objectives and plans to do 

so579. As the City of Johannesburg can be said to have a continent-wide competitive advantage in the 

service sector, it is encouraged to align public sector investment behind these sectors and to 

promote itself as Africa’s commercial capital. The financial sector in Johannesburg outperforms the 

national economy and all other metropolitan areas. The economy is now more concentrated and its 

growth more dependent on this sector than at any time in Johannesburg’s history580.  

 

This trend towards a tertiarization of the economy is accentuated in SA. In present day Johannesburg, 

the service sector, and business and financial services in particular, dominate the economic scene 

both in terms of GDP and employment. During 1996-2007, the population growth rate was around 

1.90%, according to some estimates, whereas the formal employment grew at 1.60% and informal 

employment at 0.97%581. The deficiency in job creation is obvious. On the other hand, the structural 

transformation is exerting extreme pressure on the city in relation to unemployment. Although the 

city’s economy has been growing at 2% per annum during 1990-2000, job creation only grew at 1.1% 

per annum582, and currently the unemployment rate in Johannesburg is estimated at 30%583. This 

trend is often referred to as ‘jobless-growth’, i.e. economic growth that is accompanied by stagnation 

or even a decrease in employment. The Joburg 2030 team conducted a household survey in the year 

2000 to determine the most pressing concerns in the city. Uppermost in the minds of citizens was the 

need for employment. Fifty percent of people surveyed asked that the Council prioritize job creation. 

This is not surprising, considering that the unemployment rate in the city has risen to above 30%.  

 

From 1996 to 2007, the average annual growth of urban economy is higher than the growth of job 

creation. A major reason for the lack of jobs is the growing mismatch between skill levels of the 

residents and the skills demanded for in a tertiarizing economy584. In other words, low levels of 

literacy and training have limited the capacity of residents to take full advantage of the jobs available 

in the growing tertiary sector. In addition, the primary and secondary sectors have undergone 

increasing levels of automation, thus requiring fewer workers but also here with higher skill levels. 

When combined with a general stagnation in these sectors, the result is extremely low growth, and 

even decline, in employment. Meanwhile, there has been rapid growth in informal employment 

levels, leading to a constantly growing trend of the ‘informalization’ of employment585.  

 

The unemployment level is about 30% and has been increasing over the last few years, especially due 

to ongoing retrenchments from the secondary and primary sectors as well as the poor matching of 

skills and opportunities in the tertiary sector. 

 

In general, the structural transformation does not only affect employment rates but also cause an 

accelerated unequal distribution of income. In informal employment, payment levels are low and job 

security is poor, while the expanding tertiary sector is characterized by substantially higher 

remunerations. Although South Africa is not poor in average, disparities in income levels have been 
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growing rapidly and income distribution in the country is extremely unequal586, some claim that as 

much as half of the populations of the country are living below the poverty line587. In Johannesburg 

the figure is between one-fifth and one quarter. In UN Habitat’s State of the World Cities Report: 

2010/11, Johannesburg was ranked second in the world in terms of inequality - after Buffalo City 

which is also in South Africa –with a Gini Coefficient of over 0.71588.  Moreover, the inequality in 

income distribution also demonstrates itself in a gender dimension where a higher proportion of the 

unemployment and low-level workers, in both formal and informal employment, are women. This 

aspect is significantly magnified within Johannesburg as the key hub for the generation of wealth and 

economic growth of the region and the whole country. 

 

Economic Objectives: Towards a World Class City 

Within the context of international growth, the City of Johannesburg is best considered as part of a 

city region. Its economy is so intertwined with that of Gauteng that separate analysis and planning 

are compromised. The province needs to take a lead here, and has stated its intention to build 

Gauteng as an integrated global city region, facilitating internal cohesion and coherence to achieve 

external competitiveness.  

 

Such an outward looking focus is needed to assist Johannesburg in particular to consolidate and 

accelerate its reported growth rate of 5.29%589. The road map that the city needs to follow to do this 

is clearly set out by the Accelerated and Shared Growth Initiative of South Africa (ASGISA) and the 

National Spatial Development Perspective (NSDP)590. The city can do more to explain how both 

national frameworks have influenced its thinking. In terms of infrastructure, the baseline is to replace 

aging power, water and sanitation systems while the added value agenda is to provide its CBD’s with 

appropriate communication networks.  

 

To consolidate and expand its real rate of economic growth, the city needs to focus on developing 

and expanding its international presence and markets. Coping with the socio-economic demands of 

continued inward migration demands a firm understanding of the linkages between markets, 

investment growth and labour absorption.  

 

Better focused-skills training programmes will assist in employment generation, and apparently the 

city needs a detailed labour market analysis to identify skills shortages and to help align training with 

market realities. Skills development aimed at the disadvantaged has the potential to assist the city to 

ensure that future growth is better shared among its residents than is currently the case. A better 

understanding of employment and labour market dynamics is not possible without an accompanying 

analysis of value chains in the expanding service sectors across the city region.  

 

Finally, increasing poverty in the city, despite significant hikes in average incomes, is a threat to 

continued growth. The city needs to influence its future planning decision through a stronger shared 

growth perspective. 
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(2) Gross Domestic Product per capita  

Since 1996 Johannesburg has shown positive real GVA growth, and its GVA growth rate has outpaced 

the national growth rate. This is largely due to the dominance of the fast growing financial and 

business service sector in Johannesburg's economy, which has consistently outperformed average 

growth rates. Its GDP per capita has grown constantly since 2000 (Figure 96). 

 

 

0

10000

20000

30000

40000

50000

60000

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Ra
nd

 (2
00

0=
10

0)

GDP pc (Quantec) GVA pc (Globalinsight)

 

Figure 96 Economic Development of City of Johannesburg, 1996-2007 (source: ERU, City of 

Johannesburg: GDP per capita in Rand, real prices 2000=100; GVA per capita in Rand, real 

prices 2000=100 (City of Johannesburg, 2008) 

 

Johannesburg’s economy is growing faster than its population growth. In 2007, the areas of greatest 

employment are the financial and business service sector (22%), followed by the manufacturing 

(20%), trade (19%), and community and social services (18%) sectors. 

 

Investment in Johannesburg increased on average by 2.6% per year from 1990 to 1999 with the 

highest investment growth rates experienced in the transport/communication and retail sectors603. 

Over the same time period, the electricity and construction sectors experienced the greatest decline 

in investment. This move towards more knowledge-based business has resulted in the emergence of 

a greater informal business sector to provide income to the residents of the city. In the same five 

year period (1990 to 1999) employment in this sector more than doubled, accounting for 9.6% of the 

total employment, and 16% of all jobs. 
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4.3.3.5 Technology 

 

The applications of science and technology are one of the root causes of the widening development 

gap between cities in different worlds. Technological innovation drives economic growth and social 

progress.  

 

As one of the driving forces towards sustainable urban transformation, technology in the City of 

Johannesburg is understood as playing an important role based on the conviction that knowledge 

and technological innovation have indeed been recognized as the key drivers of economic growth 

and thus as tools to poverty alleviation. And it is believed that in order to escape from, and remain 

out of poverty, it is clear that the city must develop a competitive science and technology base. 

Today’s technological innovations are pushing forward the frontiers of medicine, communications, 

agriculture, energy and sources of dynamic growth.  

 

However, in Johannesburg, the process is far lagged than many cities in East Asian countries. 

Information Communication technology, such as broadband and information system have largely 

applied in banks and companies, rather than public institutions. Recently, projects such as E-

governance, broadband promotion, have kicked off in the city. While there are still a gap in terms of 

broader ICT applications at schools, hospitals and households, as the price for such installation and 

application are still very expensive that many organization and most people could not afford. 

 

On the other side, the employment of environmentally sound technologies in the city is still not 

strengthened.  
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4.3.3.6 Lifestyle 

 

In the City of Johannesburg, lifestyle changes can be observed through the following aspects.  

Firstly, as mentioned earlier, the household size in Johannesburg has been decreasing over the 

considered period, as encouraged by the national housing subsidy policies and structural change in 

population. This in turn has influenced housing patterns. There are more and more small households 

and demands for adequate housing and housing backlogs are increasing together.   

 

Secondly, a continued decline of apartment living is driven by national housing policies and people 

preference as well, as people in Johannesburg can get free house subsidised by the government. This 

leads to continuous urban sprawl and traffic. Because land is cheaper at urban peripheries for such 

housing and most jobs are in the city or near urban areas, they have to commute everyday, which 

gives rise to more traffic in the city. As fuel oil is cheaper than the housing, they prefer to live outside 

the city.  

 

Thirdly, there are serious social problems in Johannesburg that has to do with violent crime, alcohol 

use and road deaths. Health is an especially serious issue as life expectancy in South Africa as life 

expectancy has been dropping since 1994, largely, but not only because of the HIV/Aids epidemic. 

South Africa has the double burden of diseases of poverty and diseases of affluence. While 

undernourishment and respiratory and water borne diseases, associated with slums and informal 

settlements, are still are problem, so are issues such as obesity (meat eating is popular in South 

Africa), heart disease, cancer and diabetes.    

 

Fourthly, middle class South Africans especially do not have a culture of walking or of public 

transport. Densities are low and facilities such as malls are not connected to public transport. This 

contributes to the problems of obesity. On the positive side, however, Johannesburg has a good 

climate and there are many outdoor activities. 

 

Fifthly, there seems to be a culture of dependency in many communities. Individuals often wait for 

the government to deliver services rather than improving their own lives. The housing programme, 

which was about give-away houses, may have encouraged this. In my own observations, I saw young 

people spending their days drinking and socialising rather than working to enhance their living 

quality. 

 

Finally, the lifestyle in Johannesburg depends largely on carbon consumption and fossil fuels. As 

indicated the middle-class society is car dependent and almost all electricity is generated using coal. 

The city was designed on the assumption that cheap oil and cheap electricity will stay cheap forever. 

 

Johannesburg, like many other cities, has been designed for consumption. The difference in 

Johannesburg is the extreme inequality which means that you have communities consuming as much 

as is consumed in Europe and North America, and also large communities without the resources to 

consume. To deal with sustainability it is necessary to address both poverty and patterns of 

consumption. A sustainability challenge for Johannesburg, in this sense, means designing and 

building a ‘sustainable city’ and ‘sustainable neighbourhoods’ – it means providing jobs and 

livelihoods to tackle poverty but also changing patterns of consumption and creating a city form that 

support public transportation and pedestrian activity.  
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4.3.4 Indicators of Sustainable Urban Transformation  

 

Accessing consistent data on the urban/city scale in the City of Johannesburg was difficult, with much 

of the data for municipal boundaries not being captured or calculated at all. For instance, there was 

no data collected on a per capita scale of residential floor areas within the municipal boundaries 

either within the local government or higher governmental agencies. Data on education (i.e. teachers 

and learners) and health facilities is collected at provincial scale. A great amount of data on issues 

such as infrastructure delivery and transport is collected in a fragmentary manner, with some done 

at national level, some at provincial level and some at local level, and often their figures are in 

conflict with one another. In addition, the continuously changing municipal borders resulting from 

the transitional government process and final municipal demarcation process further confused the 

situation. As it was easier to access indicator data on a provincial scale than on the local level in the 

City of Johannesburg, the resulting conclusions are relatively generic and qualitative-oriented, such 

as education. There was also no reliable statistics on urban population. It was thus difficult to 

determine the current access to services, as opposed to the services delivered. While the official 

statistics may be based on delivered infrastructure, there is no accounting for infrastructure that has 

fallen into disrepair, or has otherwise collapsed604. Some key issues have also not been adequately 

addressed because of a lack of sufficient information, for instance, the energy consumption per 

person in the City of Johannesburg, the residential floor areas per person.  

 

In this case study, two main sources of statistical data are used: 

 

(1) The 1996 and 2001 Census, the October Household Surveys between 1996 and 2000, the 

Household Surveys between 2001 and 2007 obtained from Statistics South Africa;  

 

(2) The statistics applied in government documents (e.g. annual reports, strategic reports) and 

research institutions (e.g. South African Cities Network) of different administrative scales 

(local, provincial and national) that are sourced/adapted from various sources.  

 

These data sets were chosen because it was assumed that the data would be relatively accurate, and 

it is the data used by government for its city development planning. However, there is some concern 

about the validity of this data, and its use for planning purposes and development projections.  
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4.3.4.1 Personal Disposable Income 

 

In City of Johannesburg, the data on disposable income on a per capita scale is not officially collected. 

The data used here is calculated based on the statistics of household disposable income in total 

(consumption) and population. Personal disposable income (PDI) is the amount of income left to an 

individual after taxes have been paid, available for spending and saving which is mainly based on 

household income. Household income includes only income from work (salaries, wages, self-

employment and business income) and social security grants. As of the various sources from which 

households derive their income, the largest by far continues to be income from work, including 

employment, self-employment and business income. The importance of grants as a source of income 

among lower-income households is increasingly significant (SSA, 2008605).  

 

Figure 97 shows that the PDI has been steadily increasing since 2004. It can be explained by the 

continuous increase of salaries, which constitutes the majority of personal disposable income. 
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Figure 97 Personal Disposable Income (Rand, real prices 2000=100) in City of Johannesburg, 1995-

2007  

 

Figure 98 shows there is a highly significant correlation between the PDI and the per capita GDP 

growth since 2003.  
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Figure 98 Correlation of Personal Disposable Income to GDP per capita (both are real prices, 

2000=100) in City of Johannesburg, 1995-2007606 (source: City of Johannesburg) 
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Though the personal disposable income has been increasing, the indicator cannot implicate the social 

sustainability alone. In reality, many studies have found that the inequality becomes the more critical 

challenge to the sustainable growth of the City of Johannesburg than aggregate income levels.   

   

 

0

50000

100000

150000

200000

250000

300000

2001

2006

 
 

Figure 99 Annual Household Income of City of Johannesburg, 2001 & 2006 (sources: Statistics South 

Africa) 

 

The annual household income composition of the City of Johannesburg is shown in Figure 99. It is 

clear that the level of affluence of households is fairly high with about 40% having incomes of about 

R 75,000 or more per annum. According to the comparison among SA metropolitan areas, it is also 

evident that a large percentage of the wealthiest households in South Africa are found within the 

Johannesburg metropolitan area607. 

 

In summary, the disposable income increase correlates to the economic growth. Though the personal 

disposable income has tended to increase during the last years, at the same time there appears to be 

a growing gap in income. It appears that the number of high-income people is on the increase with a 

simultaneous increase in the number of people with low incomes within the Johannesburg area.  
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4.3.4.2 Life Expectancy at Birth   

 

The data of life expectancy at birth is not available in the City of Johannesburg, however the 

alternative data set is based on the Gauteng Province level. Between 1996 and 2007, the life 

expectancy at birth of people in Gauteng Province had decreased about 7 years (Figure 100), which 

reflects a serious problem in public health. 
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Figure 100 Life Expectancy at Birth (in years) of Gauteng Province (source: Department of Health, 

City of Johannesburg) 

 

The health issue in the City of Johannesburg, as in the rest of Sub-Saharan Africa, is dominated by the 

impact of an HIV/AIDs pandemic. It is estimated that more than 10% of the city’s population is 

infected and the number will continue to increase by about 26,000 persons annually. The most 

exposed group is black women 25-29 years old. AIDs-related diseases will most probably prevail as 

the greatest cause of mortality far in the future. This is an issue affecting not only the direct victims 

and their families, but also causing huge damage to the economy and the society as a whole (City of 

Johannesburg, 2002). 

 

The number of HIV positive individuals increased by about 140,000 from 2000 to 2004. Thereafter 

this number exhibited a decline of about 13,500 individuals between 2004 and 2007. There were 

approximately 470,000 (17.1%) people who were HIV positive in the City of Johannesburg in 2007. 

The ASSA 2003 model estimates that HIV prevalence in SA for 2008 to be about 11.6% and the 

prevalence in Gauteng is estimated at 14.7%. 

 

Since the apartheid era, high qualitative health care is very unevenly distributed in the city. There is 

an agglomeration of clinics in the CBD, while the Deep South hardly has any (State of the 

Environment, City of Johannesburg, 2003). There are several actors providing the city’s health service. 

Recently, the province launched a new system for primary health care on a district level. The system 

was designed to address the problem of overcrowding at the public hospitals. Now, there are many 

local clinics, community health centres and mobile clinics run by the regional administration. There is 



 267 

also a central health information system to provide the planning and logistics608. Finally, there are a 

large number of high quality private hospitals, for those who can afford more expensive health-care 

services. 

 

In summary, provincial government and municipal government overlap the institutional system 

within the health care system which does make co-ordination difficult. The major problem however 

is that the public health system has been overwhelmed by problems such as HIV/Aids. It does seem 

that HIV/Aids infections may gradually be decreasing but the effects are still severe, and institutional 

weakness with city and provincial government makes it difficult to respond effectively to the problem. 
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4.3.4.3 Student-Teacher Ratio  

 

The national Department of Education of South Africa is responsible for education across the country 

as a whole, while each of the nine provinces has its own education department. In the City of 

Johannesburg, the school system is administrated through the national and provincial governments. 

Primary and secondary schools are under the provincial Department of Education Gauteng, while the 

higher education (i.e. universities and research institutions) are governed directly by the national 

Department of Education. Local municipal government has no specific agency for education affairs.  

 

The central government provides a national framework for school policy, but administrative 

responsibility lies within the provinces. Power is further devolved to grassroots level via elected 

school governing bodies, which have a significant say in the running of their schools. Private schools 

and higher education institutions have a fair amount of autonomy, but are expected to fall in line 

with certain government non-negotiable, for instance, no child may be excluded from a school on 

grounds of his or her race or religion.  

 

The annual data on the student-teacher ratio of City of Johannesburg is not available. According to 

the statistics of Gauteng Department of Education, there were 556 primary schools and 341 

secondary schools in City of Johannesburg in 2008. And of the 897 schools in City of Johannesburg, 

76.1% were public and the remaining 23.9% were private.  
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Table 13 Student-teacher Ratio of City of Johannesburg and Gauteng, 2007 and 2008 (source: 

Gauteng Department of Education, 2008)  

 

Table 13 compares the student-teacher ratio between the City of Johannesburg and Gauteng for 

2007 and 2008. For primary school, the City of Johannesburg had a higher student-teacher ratio than 

that of Gauteng for both years. Whereas the ratio for secondary school was lower for the City of 

Johannesburg and exhibited an improvement from 31.6 in 2007 to 28.7 in 2008. These ratios are high 

in international terms compared with 13 in both Zurich and Shanghai in 2005, an indicator of serious 

deficiencies in education which are a threat to sustainability. 

 

The Green Paper of national government (1998) 609 identified that in the South African context, 

further education and training has a key role to play in developing the skills through which the basic 

needs of people can be met and the foundations laid for growth and democracy. However, the 

system has been suffering from the legacy of apartheid: a fragmented/discriminate education system 

and a distorted labour market. While the key social institutions and practices of the past (job 

reservation, pass laws, influx control, segregated townships and low-wage labour) have been legally 

abolished, their effects live on. This is particularly evident in the poor articulation between education, 

training and work, in the phenomena of jobless growth and mass unemployment, in continuing racial 

                                                
609

 Department of Education, South Africa, Green Paper on Further Education and Training: Preparing for the Twenty-first 
Century Through Education, Training and Work, Pretoria 



 269 

obstacles to occupational mobility, in the paradox of continuing skills shortages in teaching at a time 

of declining investments in training, and, most devastatingly, in the collapse of the youth labour 

market. These problems are exacerbated by low enrolments in science, engineering and technology - 

fields essential to the achievement of higher levels of technological innovation and productivity. 

 

To summarize, it is important to note that in the City of Johannesburg, the statistics on the city level 

are poor for analysis. Education and skills are provincial and not municipal responsibilities and 

provincial data can only tell part of the story in terms of accessibility of education from a service 

delivery perspective. The quality of education, and the outcomes of the education, especially the 

contribution to the city development, has to be further explored. 
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4.3.4.4 Residential Floor Area per capita  

 

Housing is a basic need for sustainable urban development. In the City of Johannesburg in particular, 

the emphasis is on access to adequate shelter for the urban population in order to pre-empt the 

environmental and other social issues arising due to the proliferation of squatter settlements as a 

solution for poor and low-income people who cannot afford any other form of housing. However, 

there is no relevant statistics on residential floor area per capita in the City of Johannesburg. 

Therefore the analysis will highlight the background and barriers to the housing development in the 

city.  

 

In Johannesburg, individual ownership rights are now a matter of political redress as black South 

Africans were prohibited from owning property before 1986. The government’s strategies thus aim 

to provide housing and secure tenure, and are mainly carried out by subsidies for individual 

ownership610. Since 1994, the government has implemented a wide range of housing programmes 

that delivered 1.4 million units by 2002611 and almost 2.4 million units by 2010. In these programmes, 

the predominant mode of delivery has been oriented to supply and individualized capital subsidies, 

the effectiveness and sustainability of which have been called into question612. Some argue that 

people are simply waiting for the free houses with individual ownership. Also, it encourages the 

formulation of small households in order to get more houses of individual ownership. This results in a 

low-density housing pattern, which also leads to the continuous urban sprawl of the city.  

 

The city currently has an estimated backlog of 253,269 households living in informal settlements, a 

further 17,235 households that are displaced hostel residents and 93,511 households living in 

backyard shacks613. The distinctive dilemma is that on one side, demand for eradication of large 

housing backlogs is so high, and land deficiency is obvious as well, whereas on the other side the 

delivery mechanism has been dominated by governmental subsidies, land ownership and low-density 

settlements (i.e. relatively big houses rather than flats for households). 614 Under this context, a shift 

in housing policy and mechanism is urgently required. Recently there has been a local paradigm shift 

towards the People’s Housing Process615. Whether or not this new paradigm will meet the challenges 

of sustainable development is still to be seen. However, it would make sense to consider an indicator 

as a reference in the monitoring process of housing supply.  

 

It is also important to note that, although a considerable number of housing units have been 

provided, there has been criticism of the quality of the housing produced, the sterile and peripheral 

nature of many of the new estates, the focus on green-field development at the expense of informal 

settlement upgrading, the orientation towards individual households rather than community-

building housing processes, and a lack of attention given to producing integrated, sustainable 

settlements from a political and policy perspective. 
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4.3.4.5 Public Green Areas per capita  

 

There is no available data of public green areas per capita in the City of Johannesburg. However, 

open space in the city is recognized as an important indicator for quality of life. Open spaces are 

defined as non-built public or private green areas, which include parks, squares, gardens, pathways, 

cemeteries and natural reserves616. The role of open spaces includes serving as national, local and 

private parks, preserves and recreational areas, archaeological preserves, urban green belts, green-

ways and trails, land for urban agriculture, and buffer zones to provide separation between 

conflicting land uses or to protect vulnerable areas. The need for parks and open spaces form an 

essential part of addressing the recreational and aesthetic needs of the community in the City of 

Johannesburg. 

 

Through intensive care in private and public open spaces, the suburbs of the city are characterised by 

greenery from trees, shrubs and flowers, which has translated to an artificial forest within the 

surrounding grasslands. Due to the restructuring process, the City of Johannesburg had inherited a 

fragmented open space system. However, it is argued that post-apartheid government has been 

characterized by organized land invasions into green land.  

 

It is argued that the existing lack of public open space has been caused mainly by past planning 

policies, which are greatly responsible for creating city sprawl through the use of buffer zones, result-

ing in the inefficient use of land. Industrial, commercial, mining activities, inappropriate land use 

practices, poorly managed landfills, etc. contributes to the deterioration of open spaces. Both 

uncontrolled informal settlements and urban growth put pressure on the open spaces and result in 

their degradation. The absence of a comprehensive policy framework and guidelines, management 

and optimisation of open space areas within the city has resulted in the ongoing loss of valuable 

open space resources617. In addition, a growing population and a rapid rate of urbanization increases 

the demand for housing, services and infrastructure as well as employment, which places extreme 

pressure on the city’s natural resources. This has a negative impact on the aesthetics of the city and 

the provision of other important services open spaces provide to the city. 

 

In summary, there is no available data for this indicator. However, even a glance at a map will show 

that the wealthy northern suburbs are well provided for in terms of open space. In Johannesburg, the 

issue is more the distribution of green open space than the total amount, as serious shortages 

remain in the poorer parts of the city, despite attempts in recent years by City Parks, a municipal-

owned company, to address this problem. 
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4.3.4.6 Public Transport and Car ownership per 1,000 persons 

 

In Johannesburg, the City operates a municipal bus system and a separate private bus company 

serves the connections between Alexandra, the city centre and Soweto as part of a national transport 

subsidy programme. These buses amount to 13% of passenger transport but as much as 29% is 

provided by the burgeoning mini-bus-taxi industry618. A rail system connects some townships and 

surrounding cities but there is no subway system or trams in Johannesburg. The mass transport 

system in Johannesburg fails to provide adequate public transport means – a shortcoming that is 

aggravated by pressure from the uncontrolled growth of commercial centres and high-density 

informal settlements, as well as poor relationships between housing delivery and job opportunity619. 

The inhabitants therefore view the private car as the ideal transport mode if one has the economic 

means.  

 

In 1997, car ownership in the City of Johannesburg was approximately 350 cars per 1,000 persons 

and this was projected to increase by 16.5% over the period to 2010620. As a consequence of the 

resulting traffic congestion, the average daily commuting time is estimated at 72 minutes, in spite of 

the relatively modern road network621. Moreover, the overall low accessibility for pedestrians forces 

many people to walk on traffic lanes, to jump fences and to cross thoroughfares at inappropriate 

places.  

 

In summary, road-based transportation solutions are biased in favour of the private car and minibus 

taxi-based systems rather than integrated bus-rail-taxi systems that are less dependent on imported 

oil, more user-friendly for poor people, and less likely to lead to congested highways and rapidly 

rising transport costs for poor and middle class households. 

 

In very recent years, Johannesburg has given serious attention to this severe lack of public 

transportation. The 2010 Soccer World Cup hosted by Johannesburg and other South African cities 

directed attention to problems of public transportation. The first initiative came from provincial 

government and involved a rapid rail link (the Gautrain) connecting the international airport with the 

inner city and major business nodes in Johannesburg and Tshwane. The second major initiative is the 

Bus Rapid Transit (BRT) system which provides dedicated fast lanes for busses. These systems are in 

the final stages of completion and so it is not possible yet to judge their impact on car ownership. 
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4.3.4.7 Electricity Consumption per capita 

 

In South Africa, 90% of electricity is produced from coal which is the country’s most abundant source 

of primary energy. The city entity City Power buys power from major generators such as Eskom 

instead of making power itself. The cost of this energy varies throughout the day and the year. At 

peak demand - generally mid-morning and early evening and during the colder winter months - the 

cost of energy is the highest. No consistent data is available from both City Power and Eskom in 

terms of the electricity consumption per capita on the city scale.  

 

According to Swilling (2006)622, the extension of cheap electricity is generated from coal-fired power 

stations to the large majority of urban households to meet all their energy needs without prioritizing 

energy efficiency (via building regulations, insulation, correct North-South orientation, eliminating 

incandescent lighting, etc.) and renewable energy options (such as solar water heaters, wind 

generation, biomass). The average middle class household consumes 750 - 800 KWh of energy per 

month, with low-income households averaging 250 - 300 KWh per month and rising as they hit the 

linear road to urban modernity.  

 

In line with most electricity utilities worldwide, City Power has introduced an energy management 

system and installed this type of energy management system extensively across the City of 

Johannesburg. It limits the amount of electricity that may be purchased during the expensive peak 

periods. The savings made from this can then be passed on to consumers in the form of reduced 

tariff increases. One of the most widely used methods of energy management is to remotely switch 

off electrical geysers for heating water for limited periods during peak demand. In general consumers 

are unaware of this and they are not inconvenienced, as the water in their geysers is already hot 

before they are switched off623. 

 

However, it is obvious that local government is highly dependent on surpluses generated from 

electricity sales to subsidize overheads and other services. This means that the local government 

itself is not incentivised to promote energy efficiency and households also have no real incentive to 

find alternatives to cheap grid energy. The result is that Johannesburg has not made much progress 

towards energy efficiency. 
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4.3.4.8 Water Consumption per capita per day 

 

The residents of the City of Johannesburg can be proud that they are drinking the best tap water in 

the country which is according to an audit report compiled by the Department of Water Affairs and 

Forestry (DWAF). In addition to being rated third in the world, the quality of Johannesburg Water 

remains as a source of pride for the city. 

 

According to Swilling (2006) 624, water demand in the urban areas has been growing faster than the 

population growth rate and faster than the economic growth rate during the research period. 

Typically, low-income households use on average 80 litres per person per day, middle-income 

households 100 litres per person per day and upper-income households between 150 -250 litres per 

person per day in 2002.  

 

The city has managed to extend the number of households with access to water, and simultaneously 

reduce total consumption of water per household via improved maintenance and efficiency 

incentives. Nevertheless, according to DWAF, demand for water between 1996 and 2030 is expected 

to triple in the urban domestic household sector, double in the mining and industrial sector, and only 

increase slightly in the agricultural, forestry and environmental sectors.  By 2030, DWAF calculates 

that demand will have outstripped supply. Like the warnings about electricity generation running out, 

DWAF will be ignored until it is too late.  

 

However, in the city, water and sanitation systems have been focusing on expensive, inefficient 

large-scale end-of-pipe solutions that result in effluents that go into landfills, rivers and the sea with 

minimal re-use for productive purposes, without promoting water efficiency, rainwater harvesting, 

re-use of grey water, capture of the methane via biogas treatment systems, nutrient capture for food 

production and localized sanitation systems. Neither IDPs nor EIAs made water saving and efficiency 

a focus. And no specific claims from the government suggested a zero waste approach to sanitation 

in the city.  

 

In 2003, the water consumption per capita per day was 425 litres, which was even larger than most 

of European cities’ volume, which is an unsustainable and exploitative pattern of resource use. 

Sectors of Industries use water wastefully and there are no incentives to use them wisely or to 

recycle wastewater.  

 

All of this is a serious problem in a country that is severely water stressed. Johannesburg itself has no 

reliable water supply and is only able to supply its economy and residents with water because of 

expensive transfers of water across river basins – from the coastal province of KwaZulu-Natal and 

from the Lesotho Highlands. 
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4.3.4.9 Air Pollutants  

 

 

 

Figure 101 Air Pollutants Concentrations City of Johannesburg 2004-2007 (source: Department of 

Environment, City of Johannesburg, 2009) 

 

Figure 101 shows that the average concentrations of air pollutants, i.e. NO2, SO2 and PM10 have all 

increased during 2004-2007. While according to the city report, in many parts of Johannesburg, air 

quality is within acceptable standards, approximately 20% of the city, particularly dense informal 

settlements and lower income townships, experience severe air pollution, with ambient air pollution 

levels exceeding acceptable guidelines by approximately 20-30%, particularly during winter when 

temperature inversions prevent emissions from dispersing. Levels of particulate matter in certain 

townships can exceed the WHO standards by as much as 250% in winter625. 

 

According to the City626, a major source of this pollution was the high use of fossil fuels, particularly 

low-grade coal, amongst poorer households. Even in electrified areas, use of fossil fuels, for cooking, 

heating and social activities still persists. Increasing vehicular emissions due to the strong reliance on 

private cars and taxis, and inadequate maintenance, has also contributed significantly to high 

pollution levels. However, with trends in increasing private vehicle usage and traffic volumes, which 

showed a 25% growth between 1996 and 2000, this is anticipated to get worse. Dust from 

unrehabilitated or operational mine dumps, and from untarred roads, has also caused pollution, 

especially in the southern and western parts of the City, and has impacted negatively on the most 

disadvantaged communities in the surroundings. Another problem, which occurs mainly in winter, is 

widespread burning and veld fires, which generate additional smoke pollution and cause poor 

visibility on roads. 
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The State of Environment Report (2003), also defines the following major causes: ‘firstly, the burning 

of coal and wood for heat, cooking and lighting at residences causes classical smog containing SO2 

and smoke, as well as contributing to the greenhouse effect through CO2 emissions. This occurs 

especially in low-income areas like Soweto, Orange Farm and Alexandra. Studies have shown that a 

wood-burning stove creates more than twice the CO2 emissions per unit of energy produced than 

that from a coal fired power station627. Secondly, emissions primarily from private motor vehicles 

contribute to photochemical smog, with pollutants such as NOx and PM10 (particulate matter). This 

occurs especially in areas of high traffic density such as the CBD, Sandton, Randburg, Melville and 

Southgate. In 1997, car ownership in the City of Johannesburg was approximately 350 cars per 1,000 

persons and this is projected to increase by 16.5% over the period to 2010. Thirdly, mines are a major 

source of dust and particulates, which are blown from their tailings dams, ash heaps and mine dumps. 

There are 159 mines in the Gauteng province, several of which still operate on the outskirts of 

Johannesburg. Perhaps more problematic are the mine dumps of discontinued operations which 

occur south of the city and which were abandoned prior to legislated rehabilitation requirements 

being introduced in 1991. Fourthly, industry, including power generation, emits a variety of 

pollutants contributing to photo chemical and classical smog, especially in the industrial areas of the 

former Eastern Metropolitan Local Council, which is now predominantly Region 3. Kelvin Power 

Station, for example, received public complaints regarding dust fall-out as early as 1990 and has had 

to install various control measures to address the issue628. Whereas it is partly a function of the City 

of Johannesburg’s economic status, since it produces 12% of South Africa’s Gross Domestic Product 

(GDP). Finally, the twelve landfills within the City of Johannesburg emit methane, which is 

combustible and contributes to the greenhouse effect. Emissions from the three incinerators also 

emit a variety of pollutants, as do illegal burning of tyres or other waste. The prevalence of illegal 

veld fires in the City of Johannesburg was one of the key reasons for the introduction of the National 

Veld and Forest Fire Act, 101 of 1998. These activities are in turn influenced by the underlying trends 

of urban growth, poverty, high emission transportation and the expansion of polluting industries. 

Inadequate provision of environmental services may also become a way by which the state of air 

pollution is exacerbated’. 

 

In the City of Johannesburg, air pollution has a significant impact on the quality of life in the urban 

environment and also on the perception of investors. On the other side, continued consumption of 

wood-fuels also has negative environmental consequences through deforestation and uncontrolled 

harvesting of trees in open spaces.  

 

In summary, this increased pollution in the air can be explained by the government failing to enforce 

regulations on control of the increased use and reliance on fossil fuel, an increase in vehicular 

emissions, dust from mines, and an increase in smoke as a result of widespread burning and veld 

fires.  
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4.3.5 Findings and Conclusions 

 

4.3.5.1 Findings  

(1) Trends of Urban Transformation in Johannesburg   

During the considered period, the urban transformation processes in terms of sustainability in the 

City of Johannesburg are observable.  

 

Human wellbeing 

 

Personal disposable income 

The personal disposable income of Johannesburg citizens has grown annually at 1.0% on average. 

This can be explained by the increase of salary that is based on the increase of regional incomes. 

 

Life expectancy at birth 

The data of life expectancy at birth (in years) of Johannesburg is not available, while the alternative 

data is from the Gauteng Province. The life expectancy at birth in years decreased from 59.6 in 1996 

to 52.2 in 2007, due to high rate of HIV/AIDS infection (about 15% of the total population in 2007). 

  

Student-teacher ratio 

The data of student-teacher ratio is not available for each year at the city level. However, there were 

35.1 students taught by one teacher at primary school in 2007 and 34.7 in 2008. A lack of skilled 

teachers, and a growing number of children, as well as institutional problems, can explain this low 

standard of education quality.    

 

Built environment 

 

Residential floor area per capita 

No relevant data is available for this data in the city. With the growing population (which includes 

migrants from outside the city) and reduction of household size (which is encouraged by the national 

housing subsidy polices), the backlog of housing is considerably large. However, the dilemma is on 

the one hand that there are still so many people waiting for urgent adequate housing, but on the 

other hand, the current policy still encourages relatively large freestanding houses rather than higher 

density living – in walk-up flats, for example. This poses a long-term challenge in land supply and 

social sustainability.    

 

Public green area per capita 

There is no data available for this indicator in Johannesburg. However, evidence shows that the 

public green area in the City of Johannesburg has decreased during the research period, due to rapid 

expansion of urban built areas. Many housing projects have been built on the former green spaces. 

On the other hand, the public green space is distributed unevenly in the city. Most parks are located 

in the wealthier communities in the north. 

 

Public Transport and car ownership 
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Urban transportation in Johannesburg is biased in favour of the private car and minibus taxi-based 

systems rather than integrated bus-rail systems that are less dependent on imported oil, more user-

friendly for poor people, and less likely to lead to congested highways and rapidly rising transport 

costs for poor and middle-class households. During the considered period,  car ownership increased 

and will continue growing in the near future Public transport is only recently being developed 

systematically and its impacts on car ownership is still to be shown.   

 

Natural environment 

 

Electricity consumption  

During the considered period, the demand for electricity has been growing. Cheap electricity 

generated from coal-fired power stations has been extended to the large majority of urban 

households to meet all their energy needs, without prioritizing energy efficiency and renewable 

energy options, whereas the local government is dependent on surpluses generated from electricity 

sales to subsidize overheads and other services, which means the local government is dis-

incentivised to promote energy efficiency, and households have no real incentive to find alternatives 

to cheap grid electricity. 

 

Water consumption 

Water demand in the urban areas during the considered period has been growing faster than the 

population growth rate and faster than the economic growth rate. However, water and sanitation 

systems do not promote water efficiency, rainwater harvesting, or re-use of grey water. Instead, the 

focus has been on expensive, inefficient large-scale end-of-pipe solutions that result in effluents that 

go into landfills, rivers and the sea with minimal re-use for productive purposes. Similar to the 

potential for electricity shortages, water shortages are also possible. Neither IDPs nor EIAs made 

water saving and efficiency a focus. By extending water access to more households, there is hope to 

simultaneously reduce the total consumption of water per household, which in 2003 reached 425 

litres per capita per day in Johannesburg, via improved maintenance and efficiency incentives. 

 

Air pollutants 

The concentrations of air pollutants NO2, SO2 and PM10 increased over the period of 2004-2007, and 

were varied at different levels during 2004-2007, which suggests a weak public enforcement of 

regulations on control of air emissions.  

 

 (2) Barriers to Urban Sustainability in City of Johannesburg 

Johannesburg has been shaped by nearly one century of racially driven social development. The 

racist ideology, which shaped the politics of the country until the political shift in 1994, divided the 

population into four main groups: African/Black, Colored, Indian and White. The apartheid politics 

culminated with the Group Areas Act of 1950, which guided spatial segregation among the four 

identified racial groups. As a result, socio-functional distribution in Johannesburg, with industries and 

poorer residential areas located in the south and wealthier areas and commercial services in the 

north, had been enforced and consolidated based on class and race.  

 

During the apartheid era, the wealthy white middle and upper class created green suburbs for 

themselves along the northern and northwestern part of the city, while other groups were pushed 

towards the southwest, on the other side of Witwatersrand gold reef but still close to the mines. The 
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destruction of Sophia Town in 1955, as a vibrant freehold for Africans and Coloureds with a 

prosperous music and cultural life is a well-known example of the tough line drawn by the 

authorities629.  

 

In addition to ethnic segregation, Johannesburg also exhibits gaps in provision and distribution of 

social amenities, such as hospitals, education facilities, parks, recreational spaces, security provisions, 

and the preservation of places of cultural and historical heritage. As a consequence, radical 

inequalities exist between different urban areas. This in turn has induced high levels of crime, 

fragmented service delivery, limited socio-economic opportunities and high poverty level in former 

black townships and in informal settlements630. 

 

As a result, the city has been characterized by strong racial and functional segregation since the end 

of apartheid era. Even though initial mixing has started as more Blacks move to the inner city and 

leafy, well-maintained northern suburbs, most people have remained in highly segregated areas and 

townships631. 

 

To summarize, the distinctive barriers that threaten urban sustainability of the City of Johannesburg 

are as following: 

 

Poor public health 

The public health of the population in the City of Johannesburg is due to the high infection rate of 

HIV/AIDS, which was about 15% of the total population in 2007. This leads to high costs and burdens 

the public health system. At the same time, it also leads to a high crime rate in the city. 

 

Poor education quality and skills deficiency 

Knowledge and skilled labour are the basis for economic growth. And education ensures the future 

development of economy. Yet, as with health development, the education development in the City 

of Johannesburg has been suffering from a lack of financial and human resources. The municipal 

government has few influences in this sector. The centralized system of education seems to hinder 

its development progress. To improve the education quality, more institutional changes are expected 

from the national and provincial levels. 

 

Lack of coordination among regulatory framework 

The regulatory framework does not include an appropriate implementation framework developed to 

realize sustainability. Both IDPs and EIAs do not focus specific strategies and goals on water saving 

and resource efficiency. Neither of them defines what sustainable urban development means. 

Sustainable urban development is not only the sum of developmental local government plus 

environmental protection. It seems that an appropriate regulatory framework has not been 

established that configures the purpose, role and power of municipal government to deal with the 

sustainability challenge on the national level. However, it is notable that there is nothing that 

prevents the local government from developing an integrated sustainable development plan for a 

particular area, nor is there anything that prevents the city from approving developments designed 
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in accordance with sustainability principles. In recent years, the City of Johannesburg has given more 

attention to this.  

 

Lack of understanding and commitment in promoting sustainability  

However, in reality, the national regulatory frameworks within which municipalities are required to 

operate create a dualistic framework that result in the popular perception amongst politicians and 

many officials that development and environmental conservation are irreconcilable, and that EIAs in 

particular are ‘retarding development’. This perception is a reflection of the dysfunctional 

consequences of this dualistic framework, and this dualistic framework effectively leaves 

uncontested conventional conceptions of development. On the other hand, the concept of 

sustainable urban development is not clearly defined by the city. The ‘sustainable cities’ literature 

seriously questions whether it is possible to resolve urban poverty without significantly reducing the 

high levels of urban over-consumption by the middle and upper classes of key natural resources such 

as water, energy, land and clean air632. With few but important exceptions, the ‘sustainable cities’ 

literature has had virtually no impact on the new South African urban studies literature. Nor was it 

reflected in an earlier generation of published research on the ‘apartheid city’. Only a few 

contemporary South African urbanists have published significant texts that reflect the influence of 

the ‘sustainable cities’ literature. There is only one published case study review of projects that have 

taken into account of both social and ecological sustainability criteria633, and this is only an in-house 

publication of commissioned research by the Department of Housing. Only until lately, by the end of 

2009, the City of Johannesburg developed its own ‘sustainable human settlement development 

indices’ which is aimed to regulate housing development in the city by the Department of Planning. 

As it has not been implemented yet, it still takes some time to see its effects. In the meantime, many 

development policy frameworks and conventional technology solutions have led to urban sprawl and 

an increasing number of private car users, and low efficiency in energy and water consumptions.  
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4.3.5.2 Conclusions 

 

With continuous population growth, the development of human wellbeing in terms of individual 

wealth (i.e. personal disposable income), health (i.e. life expectancy at birth) and education quality 

(i.e. student-teacher ratio) in the City of Johannesburg shows a negative trend during 1995-2007. 

These can be seen in the increasing deficiency for housing, health facilities and human resources. At 

the same time, urban land has expanded into green areas, and settlements are developed in the 

peripheries, and thus traffic has increased. Cheap electricity generated from coal-fired power 

stations has been extended to the large majority of urban households to meet all their energy needs 

without prioritizing energy efficiency. Water demand in the urban areas has been growing faster 

than both the population growth rate and the economic growth rate. However, there is danger of 

both electricity and water shortages.  

 

To date, the primary focus of urban reform policy in the City of Johannesburg has been on the racially 

segregated nature of the city on the one hand, and infrastructure and housing backlogs in poor black 

communities on the other. The former resulted in the massive institutional restructuring that 

produced the integrated non-racial local government underpinned by integrated tax bases; and the 

latter resulted in public sector subsidies for land release, infrastructure development and housing 

construction. The end result has been the perpetuation of the apartheid spatial form with class-

divided communities, which are characterized by racially integrating middle class areas coupled to 

sprawling low-income ghettoes and informal settlements on the peripheries. These community 

developments are eating into valuable agricultural farmlands, which had formerly supplied urban 

food markets. 

 

These highly interconnected urban challenges hinder the social progress of the city and the 

environmental development (built environment and natural environment), which shows a typical 

urban transformation phase that is dominated by social development threats to sustainability. The 

barriers for sustainability defined through this case study are poor social service capacities, such as 

health care and education quality, which have hindered economic growth; the lack of coordination 

within the regulatory framework; a deficiency of understanding and commitment of local 

government in promoting sustainability in a systematic way; and a low quality of education and lack 

of skills. 

 

All of these raise a fundamental question for the municipal government of Johannesburg with the 

implications of sustainable urban development for governance, whether the municipal regulatory 

system could provide an adequate framework to ensure that the municipal government understands 

and responds to the challenges of sustainable urban transformation as well as to manage these 

systemic processes. The city of Johannesburg operates within a regulatory framework that reinforces 

the dualistic ‘development-plus-impact assessment’ paradigm, which could prevent the city from 

seeing the opportunities of the new politics of sustainability that will be promoted as developmental 

interventions come up against the long-term impact of previously unrecognised ecological thresholds. 

 

At the same time, social and cultural progress has to be further strengthened in the whole economic 

development agenda. Population growth has to be considered in relation to those indicators that are 

assessing health, housing and urban sprawl as well as urban transport. Such considerations would 

help in establishing the level of provision for living standards and the general quality of life in cities. 
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The effect of population on energy consumption can be seen in the commuting habits of urban 

residents. The resulting transportation needs can be attributed to land use development patterns. 

This represents the context in which the city is attempting to make progress towards sustainability. 

Population must be addressed in achieving sustainable urban development of Johannesburg because 

of the efficiency and quality with which the city is accommodating the people living in it. Therefore, a 

proper size of urban population has to be planned carefully.   

 

Economic growth is highly dependent on the skill levels of its labour. The City of Johannesburg has a 

structural deficiency in human resources according to its urban economic structure. Education and 

training are essential to the future social progress. However, the city has little influence on the 

education system in terms of its quality. On the one hand, it needs more innovative solutions to 

cooperate and develop with the higher governments. On the other hand, incentives must also be 

designed to attract more skilled migrants with higher education from outside.  

 

As IDPs may have helped in the alignment of projects to strategic objectives and the prioritization of 

interventions, it is thus potential to establish a sustainable urban transformation concept within its 

framework. Though it is still difficult to show the relationship between its input and the effectiveness 

of outcomes, planning has to be implied with sustainability concepts and facilitated with tactics 

towards sustainability. It is also important to note that the relationship between planning and service 

delivery is more direct. Thus a rapid growth in social progress needs careful planning and facilitated 

with appropriate implementation skills. In particular, land use and transportation planning tools, in 

regard to urban sprawl and increasing private car traffic have to be strengthened on the agenda.    

 

More effective Interventions are also required in terms of electricity consumption, water 

consumption and air pollution. It is necessary that (new) legislation make provision for higher levels 

of government to override lower levels, in order to rectify shortcomings or address particular 

problem areas.  

 

In addition, to ensure sustainability of urban transformation process, government and its partners 

should have a strategy to engage with community needs and dynamics in a meaningful way. 

Participation does require time and resources. The provision of sufficient financial and human 

resources for meaningful and sustained community participation and capacity development must 

become part of government’s engagement strategy and social services (such as public health, 

education and housing) delivery mechanism. This needs to be developed together with the formation 

of appropriate platforms to engage at local levels. This includes a people-intensive engagement with 

communities in the planning and incremental phases of implementation, as well as good governance 

that allows intensive information sharing, education and capacity building. It is important to note 

that social and human capital formations are rooted in sustainable communities – without 

investment in people, investment in places and spaces is bound to be futile. Mechanisms and 

incentives have to be introduced in local communities in order to encourage and activate citizens, 

especially those at poverty level. All in all, economic and environmental sustainability are supported 

by institutional, political and social sustainability factors, in particular, by a strong and dependable, 

democratically elected leadership which has to be highlighted as a key element to achieve overall 

sustainability.  

 

Meanwhile, a sustainable urban transformation monitoring system has to be established in the city. 

The selected indicators have to be aligned with international indicators, which can help to set up 
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relevant and appropriate benchmarks that may lead the urban transformation of the city towards a 

more sustainable future. Under this framework, information and data must be collected. Currently, 

there is no official organization within the municipal government of Johannesburg that is responsible 

for statistics (such as a statistics office). It was not possible to collect data of all the considered 

indicators for the case study of the City of Johannesburg, at the city level or at the national level of 

South Africa. Furthermore, the information available was not always consistent, comparable or 

reliable. There were considerable discrepancies in the statistics and projections provided by Statistics 

South Africa, different governmental departments and external resources such as the World Bank, 

the UN Habitat and private consulting companies, especially in terms of demographic growth figures, 

urbanization trends, values of gross domestic product and delivery of services. Also, the 

environmental statistics are mostly inconsistent and insufficient for data-based analysis. 

 

Accessing consistent data at city scale in the city of Johannesburg was difficult, with much of the data 

for municipal boundaries not being collected or calculated at all. For instance, no data was collected 

on a per capita scale of residential floor areas within the municipal boundaries, neither within the 

local government nor higher governmental agencies. Data on education (i.e. teachers and learners) 

and health facilities is collected at provincial scale; a large amount of data, such as on infrastructure 

delivery and transport, is collected in a fragmentary manner, with some done at national level, some 

at provincial level and some at local level, and often the figures were in conflict. Besides, the 

continuously changing municipal borders resulting from the transitional government process and 

final municipal demarcation process further confused the situations. As it was easier to access 

indicator data on a provincial scale than on the city level, the resulting conclusions are relatively 

generic and qualitatively oriented, e.g. education. There was also no reliable data on urban 

population, which makes it difficult to determine the current access to services, as opposed to the 

services delivered.  

 

Some key issues have also not been adequately addressed because of a lack of sufficient information 

based on necessary statistics, for instance, the energy consumption per capita, residential floor areas 

per capita. However, the data collection issue was considered important by local government (iGoli 

2002, IDP), as the departments of various sectors have been suffering from no systematically 

collected data needed in order to make necessary analysis, monitoring and projections for urban 

development. The various processes of urban transformation have long-term implications. It is 

impossible to plan for the needs of the next ten to twenty years without more accurate data from 

which trends such as population growth, energy demand, and infrastructure needs can be 

determined. Obtaining the data right is therefore one of the main recommendations to the municipal 

government. 
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CHAPTER 5 SYNTHESIS AND RECOMMENDATIONS 

 

 

The analytical and comparative discussions of the observations from the case studies are synthesized 

in Chapter 5, which is structured upon the sustainable urban transformation indicators discussed in 

the respective case studies. The main objective concerns the shaping of a constructive interaction 

between endogenous driving forces, strategies, and actions towards sustainable urban 

transformation. They will support the synthesized conclusions of this research, within which 

opportunities and possible strategies for sustainable urban transformation in the respective cities are 

discussed accordingly. In addition, although sustainability variables can indicate the various aspects 

of spatial development, there are very few quantitative target values or critical values for 

crosschecking, whereas a comparative view may narrow this gap. The benchmarking method 

facilitates an inter-city comparison of the sustainability of urban transformation, and thus of the 

mechanisms. 

 

Based on the evidence from the case studies, the conceptual framework is verified and the 

mechanism of sustainable urban transformation is elaborated upon. Six key driving forces are evident 

in all three cities with regard to their urban transformation process. Theoretically, sustainable urban 

transformation, as a process, envisions a city’s development from a less favourable level of quality of 

life and sustainability to a more favourable one. When such changes are mapped over a series of 

time periods, sustainable urban transformation would be seen as a trajectory with consistent 

improvements in levels of sustainability according to the respective development phases. In general 

the SUT indicators describing the sustainable urban transformation process dependent on economic 

growth do not follow the trajectory of a modernization process, but rather a polynomial function of a 

third degree, which was proven by the three case studies. In particular, the indicators of residential 

floor area, electricity consumption and car ownership are identified as key variables to achieve 

sustainability; wealth and governance are distinguished as the core driving forces. Furthermore the 

case studies have shown that Johannesburg, Shanghai and Zurich are at different transformation 

stages. According to the conceptual framework of sustainable urban transformation (SUT concept) 

developed in this research, Johannesburg is at stage I (focusing on social dominated issues), Shanghai 

at stage II (focusing on environmental dominated issues) and Zurich at stage III (focusing on 

consumption dominated issues). All three cities are aiming for a fourth stage, which represents the 

target stage of the SUT process ‘sustainable city’.  

 

This conceptual framework encompassing four main stages that are linked to concrete action fields 

allows the formulation of strategies for the SUT process with the goal of achieving the fourth stage. 

These strategies depend on the actual stage of a city on its way to sustainability, and strive for 

avoiding the critical, expensive and harmful roundabout way via the third stage, such as most 

industrialized countries have experienced. It is also evident that cities need to set thresholds on 

human and environmental well-being early, before they step into the normative trajectory since 

bending the trajectory down from the consumption-dominated stage is difficult and costly. 

Ultimately, the SUT concept enables a better understanding of the urban transformation processes 

and supports the development of long-term strategies for managing sustainable urban 

transformation. 
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5.1 Trends in Three Cities: Findings and Results 

Economic growth trends in the three cities show different speeds during the research period 1985-

2007. The Gross Value Added662 (GVA) per capita of the City of Zurich experienced fluctuations in the 

mid 1990s and early 2000s, but the general trend was steadily growing from 1986 to 2005 (Figure 

102), at an average annual growth of 1.2% in PPP-USD663 (0.5% in CHF). Gross Domestic Product (GDP) 

per capita (real prices 2000 in PPP-USD) in Shanghai experienced constant growth through 1986 to 

2005 at an average annual growth rate of 4.9% in PPP-USD (8.6% in CNY) which is relatively high. The 

GDP per capita of the City of Johannesburg has decreased at an average growth rate of -2.1% in PPP-

USD (1.6% in ZAR) in the period of 1997-2007.  
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Figure 102 Regional Income per capita and annum in Real Prices (2000=100) PPP-USD 

 

Out of the three cities, Shanghai has the highest annual growth rate of regional income per capita 

during the considered period. Relatively low rates of economic growth are indicated for 

Johannesburg and Zurich (Figure 103).  

 

                                                
662

 GVA is linked as a measurement to Gross Domestic Product (GDP), as both are measures of output. The relationship is 
defined as: GVA + taxes on products - subsidies on products = GDP. 

663
 Purchasing power parity (PPP) conversion factor employed in this research is based on the World Bank Database. The 
purchasing power parity is the number of units of a country's currency required to buy the same amounts of goods and 
services in the domestic market as U.S. dollar would buy in the United States. The conversion factor reported in this series 
is for private consumption (i.e., household final consumption expenditure). PPP values for all years are measured in units 
of the most recently reported national currency unit. Source: World Bank, International Comparison Program database. 
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Figure 103 Growth Rates (%) of Regional Income per capita and annum in Real Prices (2000=100) 

PPP-USD  

 

These economic growth trends set the basis for the analysis in this chapter. Findings and descriptions 

will follow the indicator sets (combined with the findings of each case study on their development 

trend and explanation): human well-being (personal disposable income, life expectancy, student-

teachers ratio); built environment (residential floor area per capita, public green area per capita, car 

ownership per 1,000 persons); and natural environment (electricity consumption per capita, water 

consumption per capita, air pollutants).  
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5.1.1 Personal Disposable Income per annum 
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Figure 104 shows that the personal income of the City of Zurich (high income level) grows at an 

annual average of 4.16% in PPP terms (0% in CHF), which is faster than that of per capita GVA (1.2% 

in PPP terms, and 0.5% in CHF). The average annual growth rate of personal disposable income 

(10.13% in PPP terms, and 15.7% in CNY) in Shanghai is slightly slower than that of the GDP per capita 

(11.52% in PPP terms, and 15.7% in CNY).  In comparison, the City of Johannesburg shows a decrease 

in personal disposable income according to the PPP terms (annual average of -3.92%, and 1.0% in 

ZAR), and that the per capita GDP decreased at an average annual rate of -2.1% (1.6% in ZAR).  
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Figure 104 Personal Disposable Income per annum (PPP-USD): Johannesburg 1995-2007, Shanghai 

1985-2005, Zurich 1985-2005664 

 

The disparities between annual values of personal income in the City of Zurich (Figure 105) suggest 

that it might not be necessarily correlated to the economic growth during this period. At the middle-

income level, both in Shanghai and Johannesburg, the developments of personal disposable income 

show significant correlations with that of GDP per capita. 

                                                
664

 Sources: CSU, City of Johannesburg; Shanghai Statistical Yearbooks 1999-2006; Statistik Stadt Zürich.  
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Figure 105 Correlations of Personal (Disposable) Income per annum Correlation to GDP (GVA) per 

capita (real prices 2000=100 in PPP-USD) 

 

On the other hand, it can be argued that, during the research period, the personal disposable 

incomes in all three cities have developed at a similar speed as regional income per capita 

respectively. Both Zurich and Shanghai show a sustainable transformation process regarding personal 

disposable income.  
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5.1.2 Life Expectancy at Birth 
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Figure 106 Life Expectancy at birth (in years) of Johannesburg (Gauteng) 1996-2007, Shanghai 1985-

2005, Zurich 1985-2005665 

 

The life expectancy at birth has constantly increased in Shanghai and Zurich during the research 

period (Figure 106).  In Shanghai, it started to increase rapidly after 1996. Johannesburg experienced 

a considerable decrease in life expectancy at birth since 1996. 
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Figure 107 Life Expectancy at birth (in years) Correlation with GDP (GVA) per capita 

 

Figure 107 shows an insignificant correlation between per capita GDP (GVA) and life expectancy at 

birth during this period. It suggests that the increase of life expectancy at birth is not necessarily 

bound to the economic growth during this period based on the regression results from the three 

cities. Other endogenous forces such as governance, policy and technological innovation and lifestyle 

changes, which may have driven the transformation process in terms of public health, can explain 

this lack of correlation to economic growth. When, for example, there is a lack of good governance in 

terms of public health, the life expectancy at birth may decrease, such as in the City of Johannesburg 

(although in the case of Johannesburg that was mainly to do with the HIV/AIDS epidemic).     

                                                
665

 Sources: Life expectancy at birth (in years) of Gauteng Province, provided by Department of Health, City of Johannesburg; 
Shanghai Statistical Yearbooks 1999-2006; Life expectancy at birth (in years) of Canton Zurich, provided by the Statistik 
Stadt Zürich. 
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5.1.3 Student-teacher Ratio  
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Figure 108 Student-teacher Ratios in Primary Schools666 

 

The student-teacher ratio in primary schools in the City of Zurich decreased constantly after 1992, 

and that of Shanghai decreased after 1993, while in Johannesburg, about 35 students were taught by 

one teacher in 2007 (Figure 108). This shows a big gap with the other two cities in terms of education 

quality.  
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Figure 109 Student-teacher Ratio Correlation to GDP (GVA) per capita 

 

Figure 109 shows a linear correlation between GDP (GVA) per capita and student-teacher ratio in 

primary schools during 1985-2005 based on Shanghai and Zurich. The data from Shanghai shows a 

more radical decrease in student-teacher ratio compared with the estimated linear pattern within 

the period, and that of Zurich shows a more divergent pattern. The relatively weak correlation 

between education quality and economic growth suggests that the improvement of education 

quality does not necessarily depend on economic growth, but might be driven by other endogenous 

forces such as governance and policy. And in the case of Johannesburg, the population growth has a 

great impact on the social service delivery process, which hinders the improvement of education 

quality. Alternatively, the student-teacher ratio can also be explained by teacher-student ratio, which 

may generate a positive linear function to the opposite of the one shown in Figure 109. 

                                                
666

 Sources: IDP, City of Johannesburg; Shanghai Statistical Yearbooks 1999-2006; Statistisches Jahrbuch der Stadt Zürich 
1985-2005. 
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5.1.4 Residential Floor Area per capita 

 

The residential floor area per capita in Shanghai has grown steadily during the research period, and 

particularly rapidly in 1995 and 1999, driven by the housing reforms in 1994 and 1998. Each of the 

residents in Shanghai occupied 15.5 m2 living floor areas in 2005 while it was only 5.4 m2 per person 

in 1985.  In comparison, Zurich had 49.7 m2 per person in 1985 and 52.7 m2 in 2005, which was more 

than three times larger than that of Shanghai, and approximately two times more than that of 

European average667.  

 

Figure 110 shows a slight growth trend during the period of 1994 to 1999, due to the government 

commitment of attracting individuals who pay a higher tax through the incentive of large residences 

(‘10,000 Residences in Ten Years’ programme). 
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Figure 110 Residential Floor Area per capita (m2) Shanghai 1985-2005, Zurich 1985-2005668 

 

The correlation between GDP per capita and residential floor area per capita is significant based on 

the datasets of Shanghai and Zurich during 1985-2005 (Figure 111). 
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Figure 111 Correlation of Residential Floor Area per capita (m2) to GDP (GVA) per capita 

 

It shows, in Zurich (at the high income level), the residential floor area per capita tends to stabilize. In 

Shanghai (at the middle income level), it grows rapidly and recently tends to divert from the 

estimated curve.  There is no statistics of this indicator for the City of Johannesburg during this 

period.   

                                                
667

 UNDP.1997. Charting the Progress of Population.  
668

 Sources: Shanghai Statistical Yearbooks 1999-2006; Statistisches Jahrbuch der Stadt Zürich 1985-2005. 
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5.1.5 Public Green Area per capita 

 

The public green area per capita in Zurich has been slowly growing during 1985 to 2001. In Shanghai, 

the public green area per capita has increased rapidly after 1993, at an average annual growth rate of 

15.2%. In 2005, there was 11.0 m2 of public green area per resident in Shanghai, which was only 0.7 

m2 in the year 1985. This rapid increase is due to a government commitment to promote 

environmental quality, and was regulated by planning. 
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Figure 112 Public Green Area per capita (m2) Shanghai 1985-2005, Zurich 1985-2001669 

 

Figure 113 shows a significant correlation between the per capita public green area and GDP (GVA) 

per capita based on Shanghai and Zurich. 
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Figure 113 Public Green Area per capita (m2) Correlation to GDP (GVA) per capita (in PPP term) 

 

It shows that the per capita public green area in Zurich tends to stabilized during the research period, 

while that of Shanghai has been increasing, and tends to divert from the estimated curve in the more 

recent years.  

 

 

 

 

 

 

                                                
669

 Sources: Shanghai Statistical Yearbooks 1999-2006; Statistisches Jahrbuch der Stadt Zürich 1985-2005. 
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5.1.6 Car Ownership per 1,000 persons 

 

There were 384 passenger cars owned by 1,000 persons in the City of Zurich in 2005, which was an 

increase from 1985 of 15 cars more per 1,000 persons. In contrast, Shanghai had only about 50 cars 

owned per 1,000 persons in 2005. It grows at 15.6% on average per year. The City of Johannesburg 

had 350 cars owned per 1,000 persons according to the Household Survey carried out in 1997.  

 

The correlation between car ownership per 1,000 persons and GDP (GVA) per capita based on data 

sets of Shanghai and Zurich shows a significant relationship (Figure 114).  
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Figure 114 Correlation of Car Ownership per 1000 persons to GDP (GVA) per capita  

 

The car ownership per 1,000 persons in the City of Zurich (at the high income level) has been growing 

slightly and tends to stabilize. In Shanghai, it has been growing rapidly and tends to continue 

increasing at a high rate. Though there is no comparable statistics from the City of Johannesburg, the 

projection from the city transportation department shows that the number of cars will continue 

growing in the short term670. 

  

 

                                                
670

 Sources: Department of Transportation, City of Johannesburg; Shanghai City Planning and Transportation Institute; 
Statistisches Jahrbuch der Stadt Zürich 1985-2005. 
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5.1.7 Electricity Consumption per capita per annum 

 

The annual electricity consumption per capita in the City of Zurich has been fluctuating between 

7,000 to 8,000 kWh during 1985-2005. In contrast, the electricity consumption per person in the City 

of Shanghai has been increasing at an average annual growth rate of 7.3%. Within 20 years, the per 

capita electricity consumption has approached the high level of Zurich (Figure 115).  
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Figure 115 Electricity Consumption per capita per annum Shanghai 1985-2005, Zurich 1985-2005671 

 

The regression (Figure 116) of Shanghai and Zurich shows a significant correlation between GDP (GVA) 

per capita and electricity consumption per capita, which displays an ‘N’ curve. It suggests that the 

electricity consumption does not decouple from the economic growth, which is unsustainable in 

terms of a model for sustainable urban transformation.  
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Figure 116 Correlation of Electricity Consumption per capita and annum (kWh) to GDP (GVA) per 

capita  

 

Zurich (at the high income level) has been growing and tends to continue increasing in the future; the 

electricity consumption per capita in Shanghai shows an extreme exponential development during 

the research period, and tends to divert from the estimated curve and shows no sign of bending the 

curve.  

                                                
671

 Sources: Shanghai Statistical Yearbooks 1999-2006; Statistisches Jahrbuch der Stadt Zürich 1985-2005. 
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5.1.8 Water Consumption per capita per day 

 

The daily water consumption per capita in the City of Zurich decreased about 30% from 461 litres to 

341 litres during the research period, due to structural change of urban economy. So far, there is still 

no specific quantitative benchmarks set upon this indicator, which can be explained its high 

quantities, while in Shanghai, it has almost doubled from 237 litres to 459 litres from 1985 to 2005 

(Figure 117). The per capita daily water consumption in the City of Johannesburg amounts to 425 

litres according to Household Survey 2003.   
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Figure 117 Water Consumption per capita and day Johannesburg 2003, Shanghai and Zurich 1985-

2005672 
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Figure 118 Correlation of Water Consumption per capita and day Correlation to GDP (GVA) per 

capita  

 

The regression on the per capita water consumption and GDP (GVA) per capita (Figure 118) displays a 

significant relationship. In the City of Zurich, the per capita water consumption shows a peak and 

turns to decrease. While in Shanghai, there is a sign that per capita daily water consumption tends to 

follow the estimated curve in the future.   

 

                                                
672

 Sources: State of the Environment 2008, City of Johannesburg; Shanghai Water Authority; Statistisches Jahrbuch der Stadt 
Zürich 1985-2005. 
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5.1.9 Air Pollutants 

 

Figure 119 shows that in Zurich and Shanghai, a clear trend towards a substantial reduction of air 

pollutants with the GVA (GDP) per capita growth can be observed, which explains that both of them 

are transforming towards sustainable city (Type D) in terms of air quality improvement. Based on 

these figure, no significant correlations are shown between air pollutants and GDP (GVA) per capita 

in the considered period. It suggests that air pollution isn’t driven by the GDP (GVA), but by other 

factors, such as governance and regulations.  
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Figure 119 Correlation of Air Pollutants673 to GDP (GVA) per capita  

 

In Johannesburg, the concentrations of air pollutants show variations between years, which suggest a 

lack of control on air pollutants.   

 

                                                
673

 Sources: Department of Environment, City of Johannesburg; Shanghai Environmental Protection Bureau; Statistisches 
Jahrbuch der Stadt Zürich 1985-2005. 
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5.2 Evidence to Sustainable Urban Transformation Conceptual Framework 

 

This section consists of examinations on the evolution of the urban transformation process in terms 

of sustainability according to the 9 indicators in the three selected case study cities.  Evidence of the 

results demonstrates the three types and stages of the urban transformation process (or trend) 

during 1985-2005 (Shanghai and Zurich 1985-2005, Johannesburg 1995-2007), and a possible future 

development from the trend model is indicated.  

 

 

5.2.1 Zurich  

 

Human well-being  

 

The development of human well-being in the City of Zurich has been growing at a fast pace, and 

tends to stabilize, which doesn’t show significant correlations with the development of regional 

income GVA per capita. 

 

Personal income per annum does not show significant correlations with GVA per capita, as it depends 

on production gains which are not necessarily bound to individual income growth. It tends to 

increase in the medium and long term, as the City of Zurich desires to further increase the number of 

potentially high taxpaying residents, with its programme ‘10,000 Residents in Ten Years’.  

 

Life expectancy at birth is still slightly increasing, which also does not show significant correlation to 

the growth of regional income (GVA) per capita. It seems that the high quality health services (i.e. 

technological innovations in medicine), health care system and individual lifestyle have driven this 

trend.  

 

The student-teacher ratio is being stabilized, which shows less significant relation to the GVA per 

capita growth. The more important driving forces seem to be governmental commitment.  

 

Built environment  

 

Similar to the human well-being development, the built environment criteria in the City of Zurich 

have also been growing slightly and slowly, and tend to stabilize with the increase of GVA per capita. 

  

Residential floor area per capita has increased 3 m2 more during the research period up to a total 

amount of 52.7 m2 in 2005 that is double the size of European average and three times larger than 

that of Shanghai. It is due to individual lifestyle as well as the governmental programme ‘10,000 

Residents in Ten Years’ which aims to increase the number of people paying a higher tax by providing 

larger residences.  

 

Public green area per capita has increased by 3.5 m2 during this period, which can be explained by 

the governmental commitment to the improvement of quality of the built environment in the recent 

years.  
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Car ownership per 1,000 persons has also increased by 15 cars, which has a significant correlation to 

the growth of regional income. Tending to grow slightly and stabilize, it is also driven by oil prices and 

individual lifestyle.   

 

Natural environment  

 

With the development of GVA per capita, the air quality in the City of Zurich has improved, and the 

daily water consumption per capita decreased but still remains at a high level, whereas the annual 

electricity consumption per capita tends to grow continuously again after a period of decrease. 

 

Water consumption per capita per day also decreased about 30% during this period, due to the 

structural change of urban economy, from manufacturing to service industry. In addition, individual 

lifestyle has also influenced the water consumption, as domestic water consumption takes about half 

of the total water consumption per capita in the city.  

 

Electricity consumption per capita and annum decreased during 1991-1996, while since 1997, it has 

increased again, and seems to grow continuously in the near future. This can be explained by a 

change in the energy consumption structure, which has changed more towards electricity, i.e. for 

transport. At the same time, domestic electricity consumption per capita has been growing, which 

suggests individual lifestyles’ impact.  

 

Air pollutants have decreased greatly during the research period, due to policy intervention on air 

quality control.  
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5.2.2 Shanghai 

 

Human well-being  

 

The human well-being has been progressing at a high speed, which exceeds the estimated 

transformation trajectories that have shown highly significant correlation with the growth of regional 

income GDP per capita. 

 

Personal disposable income per annum has grown more than 5 times (or about 3 times in adjusted 

prices 2000=100, PPP-USD) during 1985-2005, at an average annual growth rate of 9% (4.9% PPP-

USD), due to the strong commitment of municipal government and increased regional economic 

growth.   

 

Life expectancy at birth has increased rapidly during this period due to the governmental 

commitment in improving public health through investment and technological innovation and other 

health programmes.   

 

The student-teacher ratio has dropped down due to governmental commitment in education quality 

through public investment and an education reform programme. The increasing regional income also 

has an influence on this trend.  

 

Built environment 

 

With rapid economic growth indicated by GDP per capita, the built environment standards in 

Shanghai have been hugely transformed, and recently tend to divert from the estimated curves. 

 

Residential floor area per capita has tripled due to governmental commitment in improving living 

quality through a series of urban renewal programmes and housing reform policies (1994, 1998). The 

increasing income and changes in individual lifestyle has also contributed to this upward trend. 

Recently, this process seems to have slowed down, which might be due to the increasing property 

prices. 

 

 Public green area per capita has increased with an annual growth rate of 15% during this period, due 

to the governmental commitment in improving quality of built environment in the city through land 

use plans and public investment in green areas.  

 

Car ownership per 1,000 persons has grown at an average 15.6% annually between 1997 and 2005. 

This trend is driven by governmental development policies, cheap fuel price and individual lifestyle 

(due to increasing income).   

 

Natural environment  

 

With the increase of regional income GDP per capita, the air quality in Shanghai has been improved, 

for instance the concentration of PM10 has largely been reduced. But the concentrations of SO2 and 

NO2 still remain high; water consumption per capita per day tends to increase; electricity 

consumption per capita per annum also grows rapidly and shows no sign of bending down. 
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Water consumption per capita per day has doubled during this period. Though industrial water 

consumption decreases due to increasing consumption of service industry and domestic water 

consumption, this trend tends to continue which suggests the impact of individual lifestyle, and a 

lack of efficient governmental interventions in bending this curve.   

 

Electricity consumption per capita per annum has increased more than 4 times during this period. 

Though the demand of electricity from the manufacturing industries decreased, the growing share of 

service industries consumed more than before. In addition, domestic electricity consumption per 

capita consumed 8 times more between 1990 and 2005. It suggests that changes of economic 

structure and lifestyle have driven this trend. On the other side, it also shows a lack of governmental 

interventions in bending this exponential growth.  

 

Air pollutants decreased during this period, due to governmental commitment in environmental 

protection polices and applications of clean technologies. However, it has still at a relatively high 

level compared with that of Zurich, in terms of SO2 and NOx concentrations, which suggests a lack of 

environmental regulations (as there was still no effective regulations on NO emissions in 2004).   

 

5.2.3 Johannesburg  

 

Human well-being  

 

The development of human well-being in the City of Johannesburg has been regressing for the most 

part, which can be observed for instance in the life expectancy and personal disposable income per 

annum. The education quality indicated by the student-teacher ratio still remains low. Most of the 

data in this sphere is not consistent.   

 

Personal disposable income per annum has decreased about 3.92% in USD (PPP) (10% in ZAR) within 

1995-2007, which shows a significant correlation to GDP per capita.    

 

Life expectancy at birth has decreased 7.4 years within 1996-2007, due to the high rate of HIV/AIDS 

infections. Obviously this governmental intervention is not functioning efficiently, in terms of 

effective control of population growth, ensuring and improving the quality of public health systems, 

and improving education quality.       

 

The student-teacher ratio was about 33 students taught by one teacher in 2007. As the education is 

in charge of the Department of Education of the Gauteng Province, the City of Johannesburg has very 

limited influence on it. The growing population and lack of skilled teachers are the critical issues that 

the city and the province are facing. The inflow population puts great pressure on the infrastructure 

and social services, especially education quality. The lack of skilled teachers threatens the social 

development in a fundamental sense.  

 

Built environment  

 

Increasing inflow population has hindered the improvement of built environment standards. With 

the economic development, housing and public green areas have shown backlogs, while the number 
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of car ownerships seems to be growing at a relatively fast pace. No consistent data are available in 

this sphere of the city.   

 

There is no specific statistics on the residential floor area per capita in the City of Johannesburg. The 

housing backlogs are still big, due to increasing population, and limited resources such as available 

land. In addition, the institutional dilemma exists in the constitution, which hinders the housing 

delivery process in order to meet the huge demand of people who have no proper settlement. The 

inter-governmental housing programmes and subsidies also tend to cause complications in the 

delivery process. The number of households is increasing – especially single person households, 

which intensify the housing problem.  

 

There is no specific statistics on public green area per capita. There is also no specific policy on share 

of public green area within the community.  

 

Car ownership per 1,000 persons was reported to be 350 cars per 1,000 persons in the city (1997). 

Due to inappropriate planning and land use inefficiency, relatively low tax and price on fuel oil, and 

lack of public transport (due to service efficiency and high crime rate), car users have been increasing.    

 

Natural environment  

 

The concentration of air pollutants has shown fluctuations during 2004-2007 (Figure 119) during 

which data is available.  Water consumption per person per day is high (data only available from 

2003), and no data on the consumption of electricity is available. 

 

Water consumption per capita per day was reported at 425 litres per person in 2003. This number is 

relatively high compared with that in Shanghai and Zurich in the same year. It might be due to the 

low technical facilities of water supply, and huge water demand of the mining industries.  

There is no record of electricity consumption per capita per annum in the city, and yet electricity 

deficiency threatens the city in terms of economic growth and life quality. In this sense, the city is 

vulnerable.  

 

Air pollutants are recorded with certain fluctuations during 2004-2007, which suggests a lack in 

enforcing regulations into action. SO2, PM10 concentrations are higher than that in Zurich but lower 

than that in Shanghai.  
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5.2.4 Synthesis 

 

 

The following are major conclusions based on the evaluation and assessment of the urban 

transformation processes in the three case study cities: 

 

1. Urban Transformation Stages  

 

Three stages of urban transformation in terms of sustainability at middle to high-income levels are 

evident. During this period, the correlations between economic growth and human well-being, and 

built environment and natural environment have shown different levels among the three cities, 

which indicate the different types of urban transformation patterns of the respective case study 

cities and are the results of the interplay of different driving forces (Figure 120). 
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SUT Indicators

Johannesburg

Shanghai

Zurich

Sustainable City

 
 

Figure 120 Urban Transformation towards Sustainability at Different Development Stages (own 

source) 

 

Johannesburg (Type A) still suffers from social dominated threats led by deficiency and inefficiency in 

social services and delivery, such as public health (indicated by life expectancy at birth), education 

quality (indicated by the student-teacher ratio). There is also a substantial lack of urban 

infrastructure for formal housing, public transport and electricity supply. Population growth needs to 

be controlled, land use conflicts are high and government capacities are low.  

 

Shanghai (Type B) represents a rapid growth pattern in terms of urban economy, progress in built 

environment (i.e. transport, buildings, infrastructures) as well as human well-being, but at the same 

time it poses a great challenge in air pollution and resource consumption that leads to rapid 

environmental degradation.  
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Zurich (Type C) is a typical city that has been experiencing the mass consumption phases that results 

in long-term environmental degradation (i.e. high level of energy consumption, water consumption, 

individual transport), as human well-being has become saturated and stabilized at the same time. It 

shows that within this period, dominant threats to sustainability vary from different types/stages of 

the urban transformation process. 

 

Sustainable City (Type D) is an ideal city, which has minimum threats to sustainability. Within this 

phase, the development of both environmental resources and human well-being are limited with 

regard to the ultimate sustainability. That means resource consumption (water, energy and materials) 

is reduced, residential floor area as well as car ownership are reduced, and unnecessary settlements 

are renaturalized. It is obvious that there will never be a common global benchmark or target value 

for neither the various sustainability indicators nor for the appropriate level of wealth (i.e. GDP per 

capita). These important goals of the sustainable urban transformation process have to be defined 

and agreed upon for each city, taking into account the specific (local) situations and potentials.    

 

 

2. Major Driving Forces 

 

Six basic endogenous driving forces: governance, policy, population, economy, technology and 

lifestyle have been shaping the urban transformation process towards sustainability in all three cities.  

 

(1) Local governments in all types of cities are engaged in economic growth and sustainable urban 

development, confronted with too many demands and too limited capacities to fulfil all needs. In 

Johannesburg (Type A), the municipal government faces great challenge in meeting the population’s 

needs for social services through planning and delivery processes. But the inter-governmental 

overlaps and lack of resources, such as land for development, skilled employees, investments, etc. 

become a bottleneck and hinder progress towards sustainability. In Shanghai (Type B), the municipal 

government has strongly committed itself to improve human well-being in the city through an 

economic growth approach, and at the same time it does not generate sufficient public sector 

interventions in terms of growth patterns that are based on mass energy consumption, land use 

planning and development control regarding rapid spatial expansion. In Zurich (Type C), a stable 

governmental system ensures a high quality of life, vested interests and sunken capital, which do not 

allow a rapid response form an obstacle, and there is still much to do in terms of generating 

incentives for sustainable lifestyle and relevant policies towards more sustainable growth patterns.  

In all types of cities, ignorance and neglect make it difficult to set the right priorities necessary to 

promote sustainable urban development. However, signs of changing values are also becoming 

apparent in local governance. Involvement of all stakeholders in local affairs, not just the accredited 

traditional electorate, is becoming increasingly widespread. Collaborative planning and urban 

development agencies are displacing traditional public management, at least in part.  

 

(2) National and local governments promote urban transformation through various economic, tax, 

environmental protection and planning policies, as well as sustainable development strategies. All 

three case study cities have introduced sustainable development concepts to their urban 

development strategies, but the duration, character, depth and outcomes of the experience differs 

considerably. Evidence from the cases shows that planning processes can have a powerful effect on 

the outcome. However, this is only one of the public actions that has the potential to shape the 
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growth and change of cities; taxation is another, and is equally important. They tax labour, capital, or 

production and consumption processes, to generate revenue and, in particular, the use of land, 

energy and other resources. In Zurich, income taxes and social security contributions tend to be high, 

while land or the use of space and energy and other resources is taxed relatively little. Petrol fuel is 

cheap, and this gives rise to increasing car users. Such taxation structures are clearly perverse. In a 

world of growing environmental problems and limited natural resources, the right economic policy 

would be for governments to ensure the use of land and other resources, especially energy, as 

expensive as socially acceptable, thus creating the right incentives to achieve local sustainable 

development. Public policies usually try to reduce inequality and promote social integration. 

Education and health care systems have each had a major impact, which becomes especially clear if 

one compares the results of different cities. Distorted incentives through government intervention 

are only one reason for social degradation and overuse of resources. In Johannesburg, shortage of 

capital and under-education are equally relevant. The root of urban problems in Shanghai is the 

overwhelming will for economic growth through tiers of governments. These policies, i.e. taxation 

and land use planning, are developed separately almost everywhere, by different bureaucracies with 

different goals. Thus the alignment of various sector policies is the key to good performance of policy 

inventions, which is of course difficult as they are constrained by rapid growth and fast-changing 

macro-economic conditions.  

 

(3) High population growth tends to reduce the possibility of rapid growth of income per capita, 

which is evident in the City of Johannesburg (Type A). It severely hinders the capacity of the city to 

increase infrastructure per capita, to provide adequate health care, number of jobs, living areas or 

school places. Conversely, rising per capita regional income (GDP) is in general associated with lower 

rates of population growth, increasing the chances to improve the quality of life, as shown in the 

case of Shanghai (Type B). The population growth in Shanghai during 1985-2005 develops at an 

average of 0.6% annually. This gives the potential for rapid growth of income per capita, which has 

brought rapid development in human well-being since the beginning of the 1990s. At later stages of 

development, the relationships become less clear, i.e. in Zurich (Type C), in spite of low population 

growth, relatively high rates of household formation with consequent effects on demand for housing 

and consumer durables may become evident. This gives the evidence that reduction of population 

growth is still a precondition for wealth creation and sustainable development. In addition, with all 

else being equal, increased rates of household formation in all cities with rising incomes are likely to 

create demands for additional housing, decoupling population growth and spatial needs, which tends 

to lead to increasing dispersal from cities into surrounding suburban areas. 

 

(4) The very critical factor, in most cities, in most time periods, and in different dimensions of social 

development, is economic growth, with major positive or negative effects on the human well-being 

and environment. Increasing welfare through rising regional income and production will mean more 

jobs, more disposable income, more housing and better health care and education quality, which can 

been seen in all three case study cities. In Shanghai (Type B), rapid growth has resulted in a sharp rise 

in overall living standards and in the creation of new a middle-class, which brings with it more home 

ownership and more distribution of wealth in real estate. Meanwhile, with the structural change of 

urban economy, economic activities in cities become less and less extractive in nature. This means 

that local environmental problems can be solved to a certain extent. In Zurich (Type C), the 

interaction between per capita GDP and social development tends to be less clear. However, 

economic growth is still an important indicator for change in an urban society and for the tensions 

created in the course of transformation (among the other driving forces). In particular, periods of 



 305 

rapid growth, especially rapid growth in per capita regional income, are periods of reduced political 

and social tension and of changing lifestyle and values. Rising incomes, most importantly, initiate 

rising car ownership, thus generating more and more traffic, more and more space demands, and 

increases in energy consumption. In Shanghai and Johannesburg, more people tend to own cars at a 

given income level than in Zurich. And higher car ownership, in turn, will tend to reduce air quality 

and lead to increasing dispersal from cities into surrounding suburban areas. As a result, increased 

welfare through rising income will reduce the quality of the natural environment, which in turn – 

since human beings are part of nature - will reduce welfare.  

 

(5) Technology has produced breathtakingly profound economic transformations. Application of 

main technological innovations in the urban transformation process, such as information and 

communication technology and biotechnology, are increasingly affecting the capacity of achieving 

sustainability. In particular, sustainable technologies, such as clean environment-friendly 

technologies, are critical to achieve sustainable urban transformation.  In all the three case study 

cities, environmental technologies have been applied to reduce air pollutant in particular. In 

Shanghai, the application of ICT technologies has contributed to the rapid growth of the urban 

economy, as it is a significant infrastructure for business and global investments. In Zurich, 

innovations in energy-efficient technologies (i.e. sustainable building technology), renewable energy 

and life sciences enable the city with competitiveness and capacity in achieving a more sustainable 

urban transformation process.   

  

(6) Values and lifestyles in urban development create change, orchestrated by the economic 

constellations which dominate people’s lives. Evidence from all three cities, that personal 

preferences, individual lifestyles, local patterns of individual activities and inherited values all 

influence social behaviour and the social fabric. Lifestyle is shaped by changes of social-economic 

structure. Lifestyle cannot be separated from the built environment they are connected to or from 

the economic base that carries them. Three key features, which interact with one another, are the 

role of consumption behaviour, household size and living pattern.  Its change therefore cannot help 

but to demonstrate itself in a change to the built city in terms of housing patterns, public space and 

transportation. Declining household size is observable in all three case study cities during the 

research period with an increasing number of households. The dominant experience in Zurich (Type C) 

– city of mass affluence – has been a growth in mass consumerism. Demands for bigger living spaces, 

more flexibility in mobility and higher quality of life in terms of leisure and tourism, have caused 

great pressure on the ecosystem. In particular, in such a highly mobile car-owning urban society, 

wealth has provided the economic and technical basis for a widespread living pattern. In 

Johannesburg (Type A), the suburban way of life is the dominant lifestyle, with low-density living for 

the middle class at least. A similar process is under way in Shanghai (Type B) with a growing wealthy 

or middle-class population. Meanwhile, the change of work and free time remain on the urban 

scenario agenda, together with the need for changing attitudes and values, engaging in life-long 

learning and endorsing empowerment and self-reliance to achieve alternative lifestyles. Along with 

these dominant trends one can observe a multitude of individualistic differentiations based on social 

milieu and specific values. High income and individualism are the breeding ground of a multitude of 

lifestyles in wealthy cities, which make political integration and a reliable solidarity less likely and 

more difficult to establish and protect.  
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3. Core Driving Forces   

 

These driving forces themselves interrelate with each other in a complex way. For instance, policy is 

usually aligned with governance; the technological innovation is highly dependent on the governance 

and policy process; lifestyle change is closely connected to the increasing wealth; population growth 

is also driven by economic growth and relevant governmental policies. Among all these driving forces, 

it is thus evident that wealth (i.e. GDP or GVA) and governance are the core factors in managing the 

urban transformation towards sustainability in all three types of cities. However, at a social 

development threats dominant stage, economic growth ensures the fulfilment of the basic needs of 

the city, such as public health, education and housing, whereas (good) governance has become more 

and more significant when the city is transforming towards sustainability (Figure 121). Therefore, the 

task of urban governance is exceedingly complex and demanding. For urban managers and urbanists, 

these interrelationships between driving forces (mechanism) represent a challenge. 

 

 
Figure 121 Core Driving Forces for Sustainable Urban Transformation: Economic Growth (Wealth) 

and Governance (own source) 

 

 

4. Given current urban transformation patterns observed from the three types of cities, it can be 

argued that none of them were sustainable in an absolute sense during this period. They are all 

facing challenges in achieving sustainability. More importantly, the three cities are in different phases 

of their transformation towards sustainability.  

 

 

In sum, this research provides evidence for the mechanism of urban transformation in terms of 

sustainability during 1985-2007. The results described above indicate that these basic endogenous 

driving forces are shaping the urban transformation process of cities. In the short to medium term, 

urban policy-makers must accept these forces of change and the constraints as given; but they can 

bend and shape them, to serve their visions and objectives in terms of sustainability.  
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5.3 Policy Implications 

5.3.1 General Remarks 

 

There are certain implications for policy that are based on the above empirical results: 

  

1. The results of the panel tests between real GDP per capita and human well-being indicators 

(personal disposable income, life expectancy at birth, student-teacher ratio) for Shanghai and Zurich 

indicate that the observed income and human well-being relationship is not perfectly significant, 

which means the economic growth is not the unique driving force for the improvement of human 

well-being. The tests based on time series data sets in respective cities reveal that this relation varies 

in different stages. Thus the interplay of driving forces is necessary to explain the observed patterns, 

which suggests the holistic conceptual framework can be used to address the governmental 

interventions for achieving sustainable urban transformation.   

 

2. The relationship between income and natural resource consumption (electricity consumption, 

water consumption) are significant based on the two cities Shanghai and Zurich. The panel results 

suggest that the economic growth still does not decouple from mass electricity consumption, which 

may lead to environmental degradation regarding resources depletion and climate warming (CO2 

emissions). This pattern of electricity consumption dependent economic growth therefore can be 

explained by the large increase in the energy consumption at middle to high-income levels that has 

driven the rapid global transition trend. It also implies that the electricity consumption in both cities 

has correlated to economic growth, which means any policies in relation to economic growth will 

have an effect on electricity consumption. The increase in economic growth may result in an increase 

in electricity consumption, though the character of relations can vary in different development 

stages. Economic growth is jointly determined and affected at the same time, as in a highly energy-

dependent economy. On the contrary, in a less energy-dependent economy, the policy of conserving 

electricity consumption may be implemented with little or no adverse effect on economic growth.  

 

3. The income and air pollutants curves imply that the air pollution can be reduced with economic 

growth in general, which is consistent with the hypothetical sustainable urban transformation 

concept. However, some specific air pollution does not seem to reduce without public interventions 

with environmental regulations, for instance, the NO concentration in Shanghai, and potential air 

pollution in Johannesburg where there was a lack of governmental enforcement on such pollutants. 

 

4. The relationship between GDP (or GVA) per capita and the indicators of built environment 

demonstrates the sustainable urban transformation concept based on the regression results of data 

sets of Shanghai and Zurich. It shows that the improvements in built environment may be correlated 

with economic growth. The per capita residential floor area, public green area and car ownership of 

Zurich tend to be stabilized at a high level, while those of Shanghai tend to divert from the curves, 

which is arguably a potential move towards sustainability.  

 

5. The interactions of basic driving forces are dynamic. Wealth (i.e. GDP) and governance are the core 

driving forces for sustainable urban transformation. In the transforming phases of Type A and Type B, 
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wealth (i.e. GDP) often has more influence on the urban transformation process, whereas 

governance becomes more and more critical to the transformations of Type C and Type D.   

 

In general, the conceptual framework for sustainable urban transformation supports a holistic 

approach to understand and identify the urban transformation process. Based on these observed 

results, specific policy implications for respective case cities can be formulated as following. 

 

As all three cities are in their respective transformation towards the Sustainable City (Type D), which 

has minimum threats to sustainability (Figure 122) in which not only the environmental impact but 

also the human well-being has had to be adjusted to a certain extent in order to reduce its ecological 

footprint. For instance, residential floor areas per capita will be reduced to an appropriate level, 

energy consumption per capita is reduced, less material will be consumed, more renewable energy 

will be applied, and most people will take public transport.  
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Figure 122 Paths of Sustainable Urban Transformation (own source) 

 

As the way to Type D via Type C is difficult, painful and expensive, cities of Type A and Type B should 

not follow the path of Type C, but should make all efforts to transform directly towards Type D. For 

Johannesburg (Type A), it should take SUT 4 (Type A  Type D) instead of SUT1, 2 and 3. As for 

Shanghai (Type B), it should choose SUT 6 (Type B  Type D) instead of SUT 5 (Figure 20). In order to 

reach Type D, actions have to be taken in the relevant policy sectors from all types of cities, upon 

which mechanisms have to be designed and implemented to create sustainable urban 

transformation paths and carrying out the sustainable urban transformation process. 
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5.3.2 Recommendations for Zurich 

 

Zurich is confronting typical consumption-dominant urban sustainability issues, having overcome 

social threats issues and most environmental threats problems. Recently, the City of Zurich is making 

efforts to deal with consumption threats issues and has started to explore the idea of ‘2000 watt city’.  

The city is an international benchmark with regard to its high quality of life674.   

 

In the City of Zurich, mechanisms and impact control systems have been developed which seek to 

measure the urban development until now, 21 indicators are selected for measuring sustainable 

development on the city level675. Zurich’s density control (i.e. apartment living) in planning gives a 

high density of population and formulates a compact city, easy access to open space or farmland, 

and effective use of public transport. Within the city, medium-density urban brownfield 

redevelopment, combining residential and other uses, around public transport interchanges, 

combined with similar green field small mixed-use units. Lastly, in the interests of sustainability, the 

city has increasingly sought to restrict green field development and to encourage higher density 

regeneration within existing urban envelopes.  

 

Superficially, it might appear that Zurich, as a relative mature city, would have far fewer problems 

than their less developed counterparts. Not only do they have well-established and sophisticated 

systems of planning, they also face fewer of the basic problems, above all rapid population growth. 

But this ignores two features. First, increasing income appears invariably to produce increasing 

demands for more space per person and per household. Second, even if effective powers exist on 

paper, they may be weakly enforced. The key is having a truly effective planning sector able to 

control development across the entire urban sphere of growth, which may have to fight against the 

vested interest in encouraging further growth, whatever the cost in potential environmental 

degradation in the long run.  

 

Three issues are identified as key to achieving sustainable urban transformation for future 

development: car ownership, residential floor area per capita and electricity consumption per capita, 

which need actions from public sector interventions and individual incentives especially on reducing 

private vehicles usage, promoting energy saving technologies, renewable energy application, and 

improving land use efficiency (densification or compact city) in the city.   

 

One effective intervention is to increase tax on petrol fuel consumption as to reduce the high rate of 

car users. The key action here, therefore, has to be at national level: its purpose is to raise awareness 

of the need for more effective action in the preservation of the natural environment.   

 

Residential floor area per capita is considered as an indicator for quality of life and listed as one of 

the 21 sustainability indicators of the City of Zurich, however it is important to note that increasing 

per capita living space causes potential consumption of materials and generates more CO2 emissions.  

It is only sustainable when energy and material efficiency are improved. However, concerning the 

development of technological innovation, which will not occur radically within the short term, it is a 

matter of crucial importance for the municipal government, together with the national government, 
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to invent broad incentives encouraging sustainable lifestyles, e.g. stabilizing or even reducing 

residential floor area per capita, even though this might reduce individuals’ quality of life to a certain 

extent.  

 

In order to stabilize or even reduce the electricity consumption per capita, as it may also be related 

to the size of living spaces and service development, public intervention and effective incentives, and 

change of lifestyle will be required. Also, energy efficient technologies have to be promoted and 

applied widely. More renewable energy has to be taken into the energy consumption system. 
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5.3.3 Recommendations for Shanghai 

 

In the City of Shanghai, the conditions of human well-being have been largely improved during 1985-

2005, especially the health care and education quality. Rising regional income per capita (GDP) and 

governmental commitment rapidly drive this trend. At the same time, the rapid growth also raises 

threats in environment degradation, such as water consumption and electricity consumption. Figure 

123 shows an exponential development of electricity consumption per capita in Shanghai, which 

sharply increased during this period and almost reached the same level of that of Zurich in 2005. 

 

I
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Sustainable City

 
Figure 123 Trade-off Curves of Electricity Consumption per capita of Shanghai (own source) 

 

This contrasts sharply with total economic growth, which will warn the municipal government of 

Shanghai to rethink its energy policy and economic growth pattern. There are no signs of 

improvement; rather, they tend to be worsening. This interrelation between electricity consumption 

per capita and GDP per capita suggests that economic growth has to be slowed down regarding its 

high correlation with the environmental degradations. On the other hand, technological innovation 

in energy intensity or efficiency will be able to improve the situation. While this takes time and if this 

exponential pattern continues, Shanghai will face severe problems of environmental threats, as the 

technological innovation will not happen and be applied widely within the short term. In particular, 

the wide use of air conditioning by households in the city must be reduced by the use of various 

measures, for instance, through innovative architectural design processes and the application of 

advanced building technologies. This empirical analysis of electricity consumption and economic 

growth has important policy implications on Shanghai's economic policy. Long-term policies have to 

be developed to lead the city towards becoming a more sustainable city. Path I is a business as usual 

scenario which needs to be prevented; path II is a medium solution; and path III is a strong 

sustainability-oriented solution which can only be achieved through effective interactions of driving 

forces and in particular, good governance.  
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Figure 124 Trade-off Curves of Water Consumption per capita and day of Shanghai (own source) 

 

Similarly, the high water consumption per capita per day (Figure 124) also has urgent need to be 

regulated by the government and incentives must be introduced to the civil society, in order to 

directly lead the water consumption per capita downwards towards the sustainability level (path III). 

In addition, the rapid increase in car users, which has resulted in resource consumption and land 

expansion, as well as air quality issues, needs to be noted in the urban economic policy, which has 

been focused on its rapid growth during this period. It might be risky to slow down the economic 

process, but it is possible to strengthen the governance and policy tools to achieve a better future. 

This requires a vision, strategies, good governance, and of course incentives to motivate people and 

motivate changes to form sustainable lifestyles. 
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Figure 125 Trade-off Curves of Residential Floor Area per capita of Shanghai (own source) 

 

The residential floor area per capita in Shanghai also has an important influence on achieving a 

sustainable urban transformation. It has been increasing rapidly during 1985-2005, which shows a 

high correlation to the economic growth (Figure 125). Theoretically, if economic growth remains at 
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this current speed, the residential floor area per capita will grow along the trajectory and finally 

reach the level of Zurich (e.g. path I). However, this process turns to slow down, diverts from the 

recent linear trend and tends to stabilize in the near future (e.g. path II). This implies that the 

residential floor area per capita in Shanghai will not be as big as that of Zurich, which consequently 

means less resource consumption and fewer emissions from the construction process. Ecologically, it 

is therefore a good sign though it might reduce the individual quality of life in terms of living space.  

However, the quality of life in terms of living space can be improved through sustainable planning 

and urban designs. Evidence shows that planning has played an important role in increasing 

residential floor area per capita, and has had a positive effect on enhancing the quality of the urban 

environment in terms of public green space. In general, it has been able to achieve limited objectives 

but it has not in itself been able to guarantee reasonable infrastructure and good urban design within 

neighbourhoods. The point here is that the size is surely important but the amenity of living space is 

probably more important in achieving a good quality of life, which will need a more sustainable 

orientation in planning practice. In this sense, it can be argued that in Shanghai, more planning and 

urban design concerned with the creation of a good living space is more critical than increasing the 

size of residential floor area per capita.   

 

In conclusion, while maintaining a high growth in the urban economy in term of sustainability, the 

city needs to change its economic structure to a more efficiency-oriented and less resource-depleting 

one, and rely more upon renewable energy sources. The Shanghai municipal government must 

strengthen its energy policy. The key is to ameliorate the power structure, to substitute coal power 

with hydropower, nuclear power and more importantly, renewable energy, to meet the electricity 

demand and the corresponding environment protection requirement, especially reduction of CO2 

emissions. If the structure of Shanghai's economic output pattern continues as it is, the energy sector 

as well as the economy as a whole will not be sustainable. If Shanghai continues to base its economic 

growth on these resource and energy dependent industries, the future of Shanghai's economic 

growth will be doomed. Whereas, if Shanghai can jump rapidly through the mesh of industrialization 

to a more efficiency-oriented and less resource-depleting growth mode, which diverts its path from 

what Zurich has been experiencing on the top, more electricity can be saved without sacrificing the 

quality of economic development and a friendlier environment can be maintained for the next 

generation through technological innovation and institutional innovation. Other issues that need to 

be noted are the sustainable urbanization process with regards to the population growth and 

providing adequate job opportunities and infrastructures. Promotion in public transport can be an 

effective tool to reduce individual car users.    

 

However, together these results suggest that growth alone will not serve as a solution to 

environmental problems with rapid economic growth. Instead, the impacts of rapid economic growth 

must be included in development policy if sustainability is to be achieved. Public sector interventions 

should be considered through various policy tools. At the same time, the impact of lifestyle change 

has to be understood in order to generate effective incentive policies to promote more sustainable 

urban life. Planning tools and methods have to practice improving the quality of living spaces in a 

sustainability-oriented framework.  
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5.3.4 Recommendations for Johannesburg  

 

In contrast to the urban transformation process leading to a better quality of life in Shanghai and 

Zurich, the social development threats have dominated the City of Johannesburg and greatly 

hindered it from achieving sustainability during the research period. The substantial lack of qualified 

available data does not facilitate a comprehensive comparison of the urban transformation process 

with the other two cases. However, evidence from the empirical study of Johannesburg provides 

notable implications.  

 

Rapid population growth has been seen in the City of Johannesburg during the research period. 

These people have migrated from all the other African states, and have very low skills and education 

levels. A lack of control of this demographic trend has led to severe problems in economic growth 

and social service delivery, which hinders the development process of human well-being and built 

environment, i.e. public health, education and housing.  

 

Life expectancy at birth decreased sharply during this period due to high HIV/AIDs infections (more 

than 10% of total population). Evidence from several studies show that the fast growing population 

with low education levels has led to this trend. Additionally, the growing population hinders the 

improvement of education quality, indicated by the student-teacher ratio in primary schools. As 

recorded in 2007, there were about 33 students taught by one teacher in the city, which reveals a 

large gap in comparison with the other two cities. 

 

Housing backlogs are increasing with rapid population growth and demographic change in household 

structure. Deficiency of available land for housing development and unbalanced investments in real 

estate has posed a dilemma for urban planning, which is continuing to shape the spatial form of the 

city.   

 

In general, population growth of the city cannot be controlled if national intervention is missing. The 

government of Gauteng Province is responsible for the development of education and health in the 

City of Johannesburg, and therefore the municipal government has very limited influence on the 

outcomes. These results imply that the decentralization process in the City of Johannesburg has to be 

further unfolded, as local autonomy will improve local economic and social development based on 

adequate powers. 

 

Regarding urban planning in the City of Johannesburg, there is a lack of specific data in the area of 

spatial observation, and the management of all the available data is more or less uncoordinated. The 

fragmented and inconsistent data therefore does not provide a comprehensive monitoring of 

sustainable spatial development and is in urgent need of improvement. Since spatial development is 

a dynamic system, development planning must be a continuous process as well. In practice, a 

governmental agency on urban statistics (which is responsible for data collection and analysis) must 

be established in the municipal government.  

 

In addition, the urban transformation process of the city also reveals that systematic spatial 

observation and the definition of development goals are necessary in order to achieve sustainable 

urban development. Thus monitoring and controlling must be strengthened as tools to support the 

ongoing planning process and provide a comprehensive framework used for strategic and 
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operational urban planning. This means collecting data and information in a systematic manner so 

that it can then be used for objective and well-founded decision making.  

 

In Johannesburg, in spite of the strong alignment between the municipal Integrated Development 

Plan (IDP) and the principles and processes of Local Agenda 21, there has not been an official 

recognition of the opportunity to apply sustainable urban development as the overall framework for 

the IDP process and its outcomes until recently676. Consequently, urban sustainability strategies have 

not been explicitly applied in the conceptualization of the IDPs. Meanwhile, there is no systematic 

mechanism for linking the monitoring and reporting of outcomes677 to the other sector plans to 

ensure action aimed at improving indicators in an integrated and synergetic approach. In other 

words, there has not been an explicit effort towards closing the loop of achieving sustainable urban 

transformation (planning, implementation, monitoring, evaluation, and a return to the planning 

stage).   

 

Theoretically, Johannesburg has more potential to avoid what have been experienced by the other 

two cities in the past and divert its path directly to the sustainable city Type D. However, the City of 

Johannesburg is still facing the challenges of ensuring human capital and social stability. The 

municipal government of Johannesburg must also focus its attention on the sustainability agenda in 

order to sustain its global and regional competitiveness, and also ensure that grassroots needs will be 

met in a sustainable manner over time.  

 

In conclusion, the foremost strategy must be to focus on population growth and public health (i.e. 

HIV/AIDS issues), which requires intervention from the national government, education quality, and 

developing flexible planning strategies in settlement development with different patterns (i.e. 

densification). Furthermore, to avoid the environmental development threats that Shanghai has 

experienced and the mass consumption that Zurich has been going through, and head directly 

towards the sustainable city Type D, the city needs to promote technological innovation and higher 

education, and design advanced policies in terms of sustainable growth based on the best practices 

from the other cities. To achieve these, indispensable actions must be taken not only by the local 

government, but also by the national government. National and local authorities should be aware of 

these requirements. As to implement policy reforms, governments need a strong and sustained 

political will. Also, they should be open to introducing innovative planning systems, integrating 

environmental and ecological issues into decision making at all levels, giving them equal priority with 

economic and social concerns, empowering people in the communities as one of the transformation 

powers, and giving local government greater capacity by focusing on human resources and 

institution building.   
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5.3.5 Summary 

 

The observations from the case studies provide evidence that cities are at different phases of their 

transformation towards sustainability (Figure 126). Johannesburg (Type A) is dominated by social 

development threats that are barriers to sustainability, such as public health, education and housing. 

Shanghai (Type B) is characterized by rapid economic growth and environmental degradation from 

pollution and a rapid increase in resource consumption, which hinders its progress towards 

sustainability. Zurich (Type C) is the closest to the sustainable city (Type D), yet in order to achieve 

sustainability it faces the challenge of reducing mass consumption, such as its high quantities of car 

users, energy consumption and floor area per capita.    

 

 
 

Figure 126 Integrated Conceptual Framework of Sustainable Urban Transformation (SUT Concept) 

(own source) 

 

The same major driving forces that this research has outlined will shape these three types of 

transforming cities. These driving forces themselves are interrelated with each other in a complex 

way (mechanisms), and take cities in certain directions, transforming them very rapidly. According to 

these case studies, economic wealth (i.e. GDP or GVA per capita) and governance play the central 
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roles in managing sustainable urban transformation. Wealth created by economic growth ensures 

the basic human needs and supports urban transformations. However, the ultimate sustainable city 

has to be reached by good governance that coordinates all the spheres and driving forces of urban 

transformation.  

 

The governance itself, one of the core driving forces, can help shape the way the economy, policy, 

population, technology and lifestyle develop. It should be a base line, in governmental bodies, 

delivered through effective policy interventions. This makes the task of urban governance 

exceedingly complex and demanding. At least in the short and medium-term, urban policy makers 

must accept these forces of change and these constraints as given; but they can bend and shape 

them, to serve their objectives. In the long run, driving forces themselves along with exogenous 

forces will potentially continue to shape these driving forces. For urban managers and urbanists, 

these interrelationships between driving forces (mechanism) represent a challenge. 

 

The future task and main challenge for the management and planning of transforming cities will be 

to make the turnaround from an unsustainable urban system with exponentially growing problems 

to a sustainable city (Type D), in which both environmental resources and human well-being are 

limited with regard to the ultimate sustainability. Taking this into account, a first approach places a 

greater emphasis on the clearer definition of what sustainable urban transformation is in the specific 

context of each transforming city type concerned. For each city type striving for sustainable urban 

transformation, bundles of harmonized and appropriate measures must be kept together to maintain 

their effectiveness. The transformation processes between transitions (turning points) have to be 

shortened at large. In particular, those cities of Type A and Type B, which have more potential to 

avoid the former unsustainable trajectories of developed cities, and achieve sustainability in an 

innovative way, have to take actions that learn from the failures and successes of the other cities. 

This is of utmost importance, if one considers that sustainable urban transformation assumes a 

balance between human well-being and the environment (built and natural environment), including 

the location of health and education services, recreation areas, adequate public transport, and 

citizens’ security, among others. There can be no urban transformation without changing the old 

incentive systems and rules of the game, particularly if sustainability is its goal. 

 

In summary, it is not surprising that a city is overwhelmed by the complexity and difficulty of the 

urban social and environmental issues it faces, and is busy dealing with problems in a haphazard way. 

To address this challenge, this conceptual framework addresses the need to evaluate current 

situations and future trends for certain issues and to take policy measures to prevent their 

undesirable effects.  

 

This conceptual framework can help cities identify their most important urban sustainability threats 

and issues, as well as their current phase, based on a long-term perspective of urban transformation, 

and take countermeasures as appropriate. For instance, a city of Type B (e.g. Shanghai) must make 

more effort to control pollution, promote cleaner production and energy efficiency, and decouple 

the link between economic growth and negative environmental impacts through legal, governmental, 

economic and technological measures.  

 

Also, this conceptual framework can help predict upcoming urban transformation threats and issues 

from the experiences of cities at higher phases of development and allow the cities to take 

preventative measures. With strong leadership and planning, a city can even take an alternative 
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transformation path by skipping some phases that are harmful to their citizens, learning from 

previous transformation paths and identifying the city’s relative strengths and constraints in terms of 

urban sustainability. For instance, as for the city of Type A (e.g. Johannesburg), there are many 

potential ways for the city to achieve its sustainability without stepping into the same stranded 

situations that the cities of Type B and Type C have been experiencing. In order to prevent the city 

from paying such high costs in order to adjust its trajectory towards sustainability, it is critical for the 

city to establish its sustainable urban transformation monitoring system and search for an 

appropriate path to sustainability.  

 

In this sense, this conceptual framework provides a strong tool for cities, which can help in the 

identification of challenges to long-term urban transformation planning with a view towards 

sustainable economic growth, which is often lacking but of vital importance for good urban 

governance. 
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5.4 Critiques and Outlook  

 

This research develops a holistic conceptual framework to identify sustainable urban transformation 

(SUT concept), based on which policies towards sustainability can be formulated. It provides insights 

to the rapid global transition since the mid-1980s at cross-city scale, which is focused on the 

sustainability of the urban transformation process of the cities at middle to high-income level678 that 

have a major impact on global transformation trends. The conceptual framework presented in this 

research is based on the analysis of three cities. It sheds light on the different threats and basic 

driving forces of various urban transformation issues, and identifies a typical transforming path for 

these processes. It can also be used as an effective tool for urban policymakers with regard to its 

policy implications.  

 

However, there are several limitations to this conceptual framework at present, which leads to the 

formulation of the following future research topics: 

 

1. This conceptual framework was developed through the analysis of a very limited number of 

cities, and more evidence must be gathered by examining more cities. According to the 

ultimate goal of this research, an econometric model for sustainable urban transformation is 

to be estimated and validated through establishing a database of cities across the regions of 

the world. Rigorous data-based analyses, such as quantitative cross-city analyses and 

chronological analyses of more cities are expected to further verify the model. A variety of 

city samples can enrich the SUT concept.  

 

2.  In practice, it is difficult to quantitatively define thresholds between the different city types. 

Typical events, such as government announcements and results, and termination of 

environment-related trials, could be used to determine turning points. To conduct a 

quantitative analysis, it is necessary to expand the research time frame using the set of 

sustainable urban transformation indicators presented in Chapter 3.  

 

3. As part of the ongoing case studies, the dynamics of the urban transformation process in 

these three cities was studied. Within the time frame of 1985-2007, the phases of urban 

transformation process of each city were defined. Yet the application of the concept to 

actual cases, such as an application of the sustainable urban transformation mechanism to 

case studies needs to be explored.  

 

4. The three cities have been selected due to their distinctive characters in the evolutionary 

process of urban transformation issues according to the defined types of transforming cities. 

However, the differentiations between cities of the same type have to be further explored, in 

order to give a more overall picture, and present policy recommendations based on the 

analyses for each type of transforming cities. For instance, open space in the City of Zurich 

means quality of green spaces (not the amount), while in the City of Johannesburg, it means 

providing and keeping playing fields around the schools, which otherwise may fall prey to 

new land invasions. Conservation of the built environment in the City of Zurich may entail the 
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preservation of hundreds of churches and literally thousands of old houses; while in Shanghai, 

it means keeping a few scores of buildings, which have survived the countless urban renewal 

efforts of the last two decades. Equity in Zurich means for instance providing a certain 

proportion of affordable social housing in each and every development; while in the City of 

Johannesburg, where a similar approach would be a recipe for uncontrolled squatting, equity 

would mean making slum upgrading a priority. Therefore, in order to generate more 

effective policy implications, these differences have to be further investigated.  

 

These questions are not explored in detail in this research partly due to time limitations, and more 

importantly because of the data deficiency in the case study cities. However, this research provides a 

theoretical base for further discussions and investigations on sustainable urban transformation. In 

general, sustainable urban transformation is a series of dynamic processes, and in order to manage 

these processes, we have to better understand their characters, mechanisms, and measurements 

based on more evidence and insights of cities. More importantly, the development of sustainable 

urban transformation monitoring systems in managing sustainable urban transformation will take 

our cities closer to sustainability. 
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