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Abstract
A fundamental change is sweeping the global economy today, the transition towards clean, innovative,
low carbon technologies and infrastructures. Sustainability requires the reconciliation of environmental,
social equity and economic demands which are referred to as three pillars of sustainability. Sustainability
interfaces with economics through the social and environmental consequences of economic activity.
Moving towards sustainability is also a social challenge that entails international and national law, urban
planning and transport, local and individuals lifestyles and ethical consumerism.Cities are facing a host of
environmental problems, from air pollution to wastewater management and green space degradation.This
paper investigate factors that are responsible for sustainable city development in developed countries,
compare to the statu quo of Johannesburg city development

using past literatures. Finally, some

suggestions and implications beneficial to the sustainable city development were drawn from theoretical
models and a systematic model was proffered for sustainable city development in Johannesburg and
Africa at large.
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1. Introduction
Sustainability is the capacity to endure. In ecology the word describes how biological systems remain diverse and
productive over time. For human, sustainability is the potential for long term maintenance of well being which has
ecological, economic, political and cultural dimensions. Sustainability requires the reconciliation of environmental,
social equity and economic demands which are referred to as three pillars of sustainability.
Since the 1980s sustainability has been used more in the sense of human sustainability on planet Earth and this has
resulted in the most widely quoted definition of sustainability and sustainable development, that of the Brundtland
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Commission of the United Nations on March 20, 1987: “sustainable development is development that meets the
needs of the present without compromising the ability of future generations to meet their own needs.”
At the 2005 World Summit it was noted that this requires the reconciliation of environmental, social and economic
demands - the "three pillars" of sustainability. This view has been expressed as an illustration using three
overlapping ellipses indicating that the three pillars of sustainability are not mutually exclusive and can be mutually
reinforcing.
The Sustainable city is a relatively recent concept which has gained increasing attention the last decades, both
through the international community and through grass root movements (Svensson, 2007). Cities are the most
dramatic manifestations of human activities on the surface of the earth ((Yigitcanlar & Kamruzzaman, 2015).
The aim of this paper is to increase the understanding and fill the gaps in the literature by identifying what factors
affect sustainable cities and find probable solutions, also to increase understanding how sustainable are constructed
and create a value for its stakeholders.

2. Sustainable development
“Sustainable development is development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.” (United Nations, 1987, p. 43). This report laid path for The United
Nations’ Earth Summit in 1992 which issued a report called Agenda 21 in which stated that parties at local, national
and global levels should work together and commit to reach common agreements about biodiversity and climate
change, with the aim of creating a sustainable century (Desai, 2010; United Nations, 1992). The second definition
used to define sustainable development takes a more process oriented view. It has its base on the fact that certain
activities in private, public and non-governmental organizational sectors are related to each other (Desai, 2010).
Three pillars of sustainability were identified and characterized as economic, social and environmental (Elkington,
1997; Desai, 2010; Kajikawa, 2008). They inspired the development of the triple bottom line (TBL) and they were
also a starting point for corporate social responsibility (CSR) (Desai, 2010). Common for all descriptions of
sustainable development in a society is that collaboration among actors such as government, businesses and NGOs
(Non-Governmental Organizations) is required (United Nations, 2010).
Healthy ecosystems and environments are necessary to the survival and flourishing of humans and other organisms
(Wadhhwani, 2014). There are a number of major ways of reducing negative impacts. The first of these is
environmental management. This approach is based largely on information gained from earth science,
environmental science and conversation biology. The second approach is management of human consumption of
resources, which is based largely on information gained from economics. A third more recent approach adds cultural
and political concerns into the sustainability matrix.
Sustainability interfaces with economics through the social and environmental consequences of economic activity.
Sustainable economics involves ecological economics where social aspects including culture, health related and
monetary aspects are integrated. Moving towards sustainability is also a social challenge that entails international
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and national law, urban planning and transport, local and individual lifestyles and ethical consumerism. In
accordance with the growing interest and consent of the importance of sustainable development, Alusi, Eccles,
Edmondson and Zuzul (2011) explain how governments and companies in different countries have started
acknowledging and exploring a new type of city that will be able to handle all factors required to house and take
care of the growing number of citizens, while at the same time placing much emphasis on sustainable development.
These cities can be referred to in terms of “Eco cities” or “sustainable cities” (Alusi et al., 2011). “Smart Cities”, is
another term used to characterize a city with the aim of sustainable development, however, the focus is mainly put
on how information and communication technology is used to achieve the sustainability goals (Caragliu, del Bo &
Nijkamp, 2011) as well as advocating innovation and coordination (Herrschel, 2013). As found by Joss (2010), it is
very difficult to define exactly what a sustainable city is, or is not, with regard to how diverse and dispersed the
Decision Making in a Sustainable City K. Werder & K. Wojtkowiak current work with sustainable societies around
the world actually is. In lack of a generally agreed upon definition of a sustainable society, the one proposed by the
Ecocity World Summit in 2008, although somewhat loosely defined, serves the purpose of this report well:“An
ecocity is an ecologically healthy city. Into the deep future, the cities in which we live must enable people to thrive
in harmony with nature and achieve sustainable development. People oriented, ecocity development requires the
comprehensive understanding of complex interactions between environmental, economic, political and sociocultural factors based on ecological principles. Cities, towns and villages should be designed to enhance the health
and quality of life of their inhabitants and maintain the ecosystems on which they depend.Ecocity development
integrates vision, citizen initiative, public aefficient industry, people's needs and aspirations, harmonious culture,
and landscapes where nature, agriculture and the built environment are functionally integrated in a healthy
way.”Similar sources can be consulted for additional definitions, but they all share the same common denominators
of having both social and environmental components included, while also stressing the importance of urban factors,
such as city planning and its management (Alusi et al., 2011).

2.1 Sustainable cities
There is no definite definition of cities as it varies between different circumstances, both locally and nationally
(Haughton & Hunter, 1994). A city could be called civilization, however, it also constitutes an economic, social and
political creature (Pierre, 2011).Cities are the most dramatic manifestations of human activities on the surfaceof the
earth (Yigitcanlar & Kamruzzaman, 2015). These consequential impacts of human activities, originated from
population increase, rapid urbanization, high private motor vehicle dependency, deregulated industrialization and
mass livestock production, are increasing exponentially and causing great deal of environmental, social, and
economic challenges both at global and local scales (Yigitcanlar & Kamruzzaman, 2015). In such a situation, the
establishment of sustainable cities, through sustainable urban development practices, is seen as a potential panacea
to combat these challenges responsibly, effectively, and efficiently. In 2010, more than 50% of the world’s
population lived in cities and according to forecasts, this percentage will continue to increase to approximately 60%
and 70% as of 2030 and 2050 respectively (GHO, 2014). According to the United Nations (2012), today’s total
population will increase with 2.3 billion people to reach the level of 9.3 billion in 2050 (United Nations, 2011).
Within the same time frame, it is predicted that the population of the world’s urban areas will increase by 2.6 billion
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people (United Nations, 2012). This implies that cities will attract the entire future population growth, while also
absorbing parts of the existing rural population. Hence, the number of people living in rural areas will diminish
despite the overall population growth. Also, although cities with less than half a million inhabitants have been most
common so far, by 2030, almost 50% of all urban citizens are likely to live in cities with megacities around the
world, i.e. cities with more than 10 million inhabitants (United Nations, 2012).

Cities are not only home to the majority of the population, but are also the engine rooms of the South African
economy – an estimated 57% of the formal economy is generated in the city-regions alone. South Africa’s cities
play key roles as gateways to and/or anchors of spatial networks – connecting people, places, freight, logistics,
financial, service, learning and institutional networks (ESPON, 2014). Cities are core to global production,
innovation and trade, making urbanization a “transformative force” that, if well managed, offers significant
opportunities for (UN Habitat, 2016: 27):
• Improving economic prospects and quality of life for the majority
• Alleviating poverty
• Driving innovation and productivity
• Working towards social inclusion
• Contributing to national and regional development.
The sustainable cities encompasses measures of the social, environmental and economic health of cities (Archadis,
2016), as illustrated in Figure 1
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Figure 1: Three Pillars of Sustainblility (source: Archadis, 2016)
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2.2 Factors that affect sustainable city
Cities has better economies and thus offer increased job opportunities, improved health and education facilities, a
good quality of life with better services and facilities. These are factors that attract more people in the cities ( Bansal
et al., 2015). Factors affecting sustainable city will be discussed below
•Environmental challenges: The development of a sustainable city needs to respond to expected and anticipated
challenges of the environment through design and innovation in the city infrastructure and processes taking the
local characteristics into consideration (Joss, 2011). Environmental issues will increase with the city development.
City environmental awareness not only in the interests of humanity and human objectives, but also in harmony with
nature and human development as the goal. The sustainability of human life on Earth is closely related to the
sustainability of the earth life system, human activities cannot exceed the carrying capacity of ecosystems (Liu,
2013). There are a lot of success cases of solution to solve the urban environment pollution as an example：
Singapore is a very good example. The universally recognized "National Garden City" was a very poor living
conditions, urban congestion unbearable, where serious environmental pollution. 1960 early, Singapore formulated
the "overall planning, rational distribution, integrated, energy conservation," the environmental and economic
policies, follow the principles of sustainable development, environmental protection is put in a prominent position in
the planning, Government separated the industrial area and residents District strictly. Conducive to the concentration
of pollutant treatment.The Singapore government has implemented strict environmental standards to ensure
environmental protection investment, and strengthen the enforcement of environmental regulations, actively
promote non-polluting and less polluting products, promote a green lifestyle. People living there now almost
completely feel environmental pollution.
•Socio-economic pressures: The rapid urbanization puts pressure on expanding existing cities and building new
ones. Further on, it also relates to redeveloping business to become more knowledge-based, innovative and use
green technology (Joss, 2011). For all its challenges, urbanization offers many benefits to many people: economic
options, better education and health, and access to improved infrastructure and services. The top 600 cities in the
world account for a fifth (20%) of the global population and generate 60% of global gross domestic product (GDP),
while the top 100 cities in the world are responsible for 38% of global GDP (MGI, 2011). The inability of city
government to manage the relationship between economic growth and population dynamics, places the urban social
and economic system at risk (State of South African cities report 2016).
•Informality and Vulnerability: Slums are proliferating, as a result of high population growth and movement
(Awumbila, 2014). As urban residential informality increases, so does the vulnerability of the poor. These
vulnerable livelihoods, compelled by poor living conditions affect the well-being in urban areas.
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•Cultural branding: Reaching for sustainability can become an opportunity of branding a city towards other cities
and actors and, thus, a way of signifying innovation and competitiveness. The sustainable initiatives can further be
marketed through education and cultural activities, such as museums and demonstration sites.
•Political leadership. The way of translating a vision of a sustainable city into a tangible plan and carry out its
implementation requires political coordination and leadership, and its form depends on the governance system. For
example, sustainable development can be a “signature project” of a Mayor, initiated by an elected council or
regional government, include influences from the public or simply a project decided upon by national governments.
•International co-operation. Through cooperation with other countries’ knowledge can be exchanged and
businesses can be developed as a joint effort. A 2014 analysis conducted by EDD and the CSIR (2014), which was
based on a range of municipal and functional city area indicators, highlighted the critical role of cities as
international, regional, and more localized networks.

2.3 Sustainable city models
It is vital to understand a city’s sustainability as a broader concept which integrates several factors; social
development, economic development, and environmental management. According to Marzukhi, Karim and Latfi
(2012), Sustainable city is crucial in controlling the development of a town based on the quantity and quality of
infrastructure and facilities are sufficient to avoid other problems. Sustainable city lies at the heart of urban
development concerns. In this section, examples of countries that has exhibited a sustainability city model will be
explained.

Singapore is often cited as an example of a city that has got the fundamental rights (Singapore tourism board, 2016).
Singapore is ranked 2nd overall index ranking (Archadis, 2016). Fifty years ago, when Singapore was newly
independent, access to fresh water was limited and importing from neighboring Malesia could be costly. Singapore
took advantage of three waster management innovation; reuse of reclaimed water, rain water catchment system and
salt water destination. Singapore has received awards for its efforts and has used various platforms to assume a
leadership role for others to emulate. Also, Singapore has taken steps towards sustainability by cultivating the
concept of meaningful transportation. This philosophy has restricted car ownership among Singaporeans, resulting
in both reduced pollution and crowding. The third way towards sustainability by Singapore is a commitment to
‘’green planning’’. Due to Building and Construction Authority (BCA), several thousand buildings in Singapore
have received the BCA green mark since 2005, enroute to a city wide goal to be 80% green by 2030.

In 2007, Sydney launched its sustainable Sydney 2030 strategy, which comprises a set of goals such as reducing
carbon emissions by 70% and operating the city entirely on renewable energy by 2030. The road map is unique
because it was produced by gathering feedbacks from ten thousands of Sydney residents and visitors through several
public consultation exercises rather than just a few elite policy makers dictating the projects. Initiatives, the city has
implemented include Smart green business program, which helps small

and medium business improve their

environmental performance and save money.
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Zurich was selected as the most sustainable city ranked in a new sustainable index (2016). Zurich has a strong
reputation as a liveable, contemporary city known for its focus on environmentalism. The 2000-watt society by 2050
is the Zurich approach to tackling climate change and resource scarcity. As a global economic hub, the city is not
only able to attract business, but people, with a good quality of life, attractive educational and employment
opportunity as well as a leading health ranking on the index.

3. Case study
South Africa city has followed a resource- intensive growth path, and suffers from inefficiencies across sectors such
as energy, waste, food and transport (State of South African cities report 2016). The city of Johannesburg remains
the core and historical business node within the city, notwithstanding the periods of economic ‘boom and bust’ that
it has endured. Since the decline and eradication of apartheid and specifically the dismantling of its legal framework,
which precluded non-white occupancy of the inner city, central districts such as Hillbrow and Berea have become a
favored home and destination for predominantly black job-seekers from within and beyond the national borders of
South Africa. The proximity to social amenities (such as clinics, schools, support networks) and numerous
provincial, national and international transportation hubs are additional attributes that make the inner city an
attractive location. However, the comparatively high unemployment rate and low skills base of many of the migrant
job seekers and residents has altered the socioeconomic dynamics of the inner city.
In more recent decades, the inner city has been complemented by numerous satellite business/administrative nodes
within the current municipal boundary. The historic monocentricity of the city as described by Bertaud (2001) has
transformed into a profile that is increasingly polycentric. Within the Spatial Development Framework (City of
Johannesburg, 2010), numerous nodes within a conceptual hierarchical classification (defined as Metropolitan,
Regional, District and Neighborhood) have been identified, delineated and monitored.

4. Findings
The cities that attained sustainability integrates social development, economic development and
environmental management. There must be efficiency across all sectors (energy, waste, food and
transport) as evidence from the literatures in the cities that rank in the recent sustainability index.
Sustainable development is about the people not just the infrastructures. As shown from the past
literature, Sydney city involved the public from the planning phase to implementation by consulting the
public.Sustainable cities improve economic prospects, quality of life, alleviate poverty, driving innovation
and productivity, and contributes to national and regional development.

5. Conclusion
This paper has outlined factors that affect sustainable city development, examples of cities that has
attained sustainable as attested in the recent sustainable rank index, how the city implement and reach
sustainability. It has stressed the importance of sustainable city development, thus contribute to the
growing body of the literature in the research field.
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This paper is limited to past literatures, further study should be made to get feedbacks from the public.
Proper sustainable city development cannot be attained without involvement of the public (people),
sustainable city development is about meeting the need of the present without compromising the need of
the future.
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