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Preface 

Preface 

In the spring of 2012 we, the authors of this paper, started to consider performing 
this thesis abroad. It became an actual opportunity when the knowledge of a 
Minor Field Study Scholarship (MFS) funded by the Swedish International 
Development Agency (SIDA) appeared. A Minor Field Study is meant to be 
executed in a developing country for a period of 8 to 10 weeks.  
 
Even though it was over a year before we were supposed to perform our thesis, 
we started to contact different stakeholders and organisations around the world to 
find a supervisor for our eventual stay. All replies were negative since it was too 
early to tell. A week before the deadline, the replies were still negative and we felt 
that a MFS would not likely be happening.  
 
During our first two years at Jönköping University we had frequent interaction 
with Andrew Lacey, at WSP in Gothenburg, whom we decided to contact. He 
encouraged our idea and sent our request to WSP India. Unlike the other replies, 
this one turned out positive. In October the same year, we were finally able to 
confirm that our thesis was to take place as an 8 week field study about urban 
sustainability in Delhi, India.  
 
The interest in the chosen subject, urban sustainability, awakened during our time 
spent studying abroad. We were on opposite sides of the world, one of us in 
Edinburgh, United Kingdom and the other one in Perth, Australia. Yet we came 
to the same conclusion; sustainability is a globally discussed subject, especially 
needed in the development of cities.   
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Sammanfattning 

Sammanfattning 

Syftet med denna uppsats är att bidra till en förbättrad stadsutveckling av Indiska 
städer och har genomförts på WSP:s kontor i Delhi. Målet har varit att kartlägga 
Indiens utmärkande egenskaper gällande hållbar stadsutveckling och att identifiera 
svårigheterna. Syftet och målet har uppnåtts via tre frågeställningar som besvarats 
genom en litteraturstudie av befintliga teorier samt en kompletterande 
dokumentanalys. Vidare har en fallstudie utförts av en pågående planering och 
byggnation av en stad i Indien, där en långsiktig hållbarhet är i fokus. 
 
För att uppnå en hållbar stadsutveckling i Indien har fem pelare av hållbarhet 
identifierats; politisk, fysisk, ekologisk, social och ekonomisk. De ekologiska, 
sociala och ekonomiska pelarna är tagna från en generell definition av hållbarhet, 
de har dock en annan innebörd och fokus i det Indiska sammanhanget. Den 
fysiska och den politiska pelaren är därför utmärkande för den Indiska hållbara 
stadsutvecklingen. Den fysiska pelaren inkluderas i det Indiska sammanhanget på 
grund av att kortsiktig planering och fokus på vinst genomsyrar byggindustrin.  
Efterfrågan av underhåll blir därför större än det som finns tillgängligt, detta 
resulterar i att mer uppmärksamhet bör riktas åt den fysiskt bebyggda miljön. Den 
politiska pelaren inkluderas eftersom värdet och kvalitén på statens handlingar är 
oroväckande. Detta påverkar de andra fyra pelarna eftersom staten bör föregå 
med gott exempel, både med instruktioner och genomförande, vilket inte alltid är 
självklart.   
 
Den Indiska regeringen har infört flertalet strategier för att uppnå hållbarhet i 
städerna. Klassificeringssystem av hållbarhet, såsom Leed och Griha, tillsammans 
med planering av stadsformer, exempelvis kompakt stadsform och blandad 
markanvändning, är de viktigaste metoderna. Fördelar i form av lägre räntor på lån 
samt snabbare hantering och godkännande av bygglov ges till byggherrar som 
planerar att bygga på ett hållbart sätt. Även om många teorier och strategier 
förefaller ambitiösa, är de inte alltid lika effektiva när de överförs till praktiken. 
Detta beror delvis på bristen av uppföljning och delvis på byggherrarnas fokus på 
snabb vinst.  
 
Indien kommer således stå inför många utmaningar i det kommande arbetet med 
en hållbar stadsutveckling. Tillsammans med urbanisering och befolkningstillväxt 
utgör korruption en stor utmaning eftersom andra utmaningar följer. Dessa är 
kunskapsbrist inom området hållbarhet, kortsiktig planering och fokus på vinst 
samt fattigdom och bristfällig offentlig säkerhet. Om Indien är mån om att 
utveckla sina städer hållbart är det viktigt att den Indiska regeringen tar en 
inspirerande roll i att använda och främja hållbarhet. 
 
Nyckelord 
Urbanisering, Hållbarhet i städer, Pelare av hållbarhet, WSP Indien, The Green 
City, Stadsutveckling, Indiska städer
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Abstract 

                                Abstract 
 
This thesis aims to enable improved urban sustainability in India and has therefore 
been conducted at WSP’s office in Delhi. The objective has been to chart the 
Indian characteristics as well as to identify difficulties regarding urban 
sustainability. The purpose and objective have been accomplished through the 
implementation of three research questions. The questions have been answered by 
a literary review of existing theories and a complementary document analysis. 
Furthermore, a case study of a new development in India with long-term 
sustainability in focus of the design has been conducted.  
 
For an Indian city to achieve a sustainable urban development, five pillars of 
sustainability have been identified; political, physical, ecological, social and 
economic. The ecological, social and economic are pillars from the common 
definition of sustainability, however they have different meaning and focus in the 
Indian context. The physical and political pillars are therefore characteristic for the 
Indian urban development. The physical pillar is added in the Indian context since 
short term planning and focus on profit is dominating the building industry. The 
demand for maintenance is because of that larger than the supply which results in 
a need for more emphasis on the physical built environment. The political pillar is 
applied because of the concerns for the value and quality of governance actions. It 
affects the four other pillars since the government should provide guidance, both 
with instructions and by executions, which is not always apparent.  
 
The Indian government has introduced several strategies in order to achieve 
sustainability in Indian cities. Rating tools for sustainability, such as Leed and 
Griha, together with the planning of spatial city forms, such as compact city form 
and mixed land use, which are the main procedures. Benefits in terms of lower 
interest rates on loans and a quicker clearance are given to developers who intend 
to build sustainably. Though the many theories and strategies seem ambitious, 
they are not always as effective when translated into practice. This is partly 
because of the lack of follow-up and partly the clients focus on quick profit.   
 
Thus, India is facing many challenges in order to reach a sustainable urban 
development. Together with urbanisation and growth in population, corruption is 
the main challenge since many other follows. These are lack of awareness in the 
field of sustainability, short term planning and the focus on profit as well as public 
safety and poverty. If India is serious about developing its cities sustainably, it is 
significant for the Indian government to take an inspiring role in using and 
promoting sustainability.   
                        

Keywords 
Urbanisation, Urban sustainability, Pillars of sustainability, WSP India, The Green 
City, Urban development, Indian cities 
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Introduction 

1 Introduction 
This thesis is written as the graduation work of Jönköping University’s course; 
Bachelor of Civil engineering with specialization in Architectural engineering. The 
bachelor thesis is equal to 15 ECTS and is carried out as a Minor Field Study.  
 
India is the country chosen for the field study and WSP India is the cooperating 
company. The thesis is focusing on urban sustainability since it currently is a 
globally discussed issue.   
 

1.1 Background 
There is a commonly accepted view of sustainability which implies that for 
sustainability to be achieved three pillars should be taken into account; 
environment, economy and society1. 
  
WSP is a leading supplier of urban and regional development services and is 
working across the public, community, education, residential and commercial 
sectors worldwide. One of WSP’s visions is to ensure that sustainability is built 
into everything they do and with this long-term commitment reduce impact on the 
environment.  
 
Today, 52% of the world’s population lives in cities and every day they are joined 
by another 180,000 individuals. Cities survival and success in today’s global market 
depends on being competitive, attractive and to be able to use limited resources 
sustainably to fulfil the requirements of their population2.  
 
By 2050 the urban population in India is estimated to reach 50% of the total. This 
implements a drastic growth of the existing cities and the difficulty of planning 
them to become sustainable3. The growth has inflicted damage upon the 
environment and implemented the prime agenda of exploring possibilities of 
creating a living environment which is self-sufficient, ecologically balanced and 
culturally stimulating4. Thus, India attempts to become one of the global leaders in 
sustainable built environment by 20255. Delhi, India has to deal with the 
challenges that a growing city brings and WSP’s office in Delhi is therefore the 
choice for the field study. Through studies of approaches towards urban 
sustainability, benefits can be gained and improvements achieved. These are the 
conditions that underlie the purpose of this thesis. 
 
___________________________________________________________________________________ 
1Giddings B, Hopwood B. and O’Brien G. Environment, economy and society: fitting them together into 
sustainable development. Wiley InterScience. (2002) doi: 10.1002 
2Guppy, Julie. Designing future cities. Solutions. 2012. 
http://www.wspgroup.com/upload/Upload/Solutions_complete_V18_low.pdf (Accessed 2013-02-20). 
3Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44.  
4Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 (2010): 74-89. 
http://itpi.org.in/pdfs/oct2_10.pdf (Accessed 2013-02-21). 
5World green building council. Indian GBC Holds Green Building Congress. World green building council. 2013. 
http://www.worldgbc.org/activities/news/global/indian-gbc-holds-green-building-congress/ (Accessed 2013-02-
20). 
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Introduction 

1.2 Aim, objective and research questions 
A description of the purpose, objective and research questions of the thesis 
follows. 

1.2.1 Aim 

The purpose is to enable improved urban sustainability in India. 

1.2.2 Objective 

The objective is to chart the Indian characteristics as well as to identify difficulties 
regarding urban sustainability.  

1.2.3 Research questions 

The thesis revolves around the following research questions; 
 

 What does urban sustainability mean in an Indian context compared to the 
common one? 

 
 What strategies are implemented in the attempts to achieve sustainable urban 

success in India? 
 

 What main challenges still exist to overcome in order to reach urban sustainability 
in India?  

 

1.3 Methods 
The literary study and the document analysis represent the theoretical part in this 
thesis. The literary study has been completed through different scientific articles, 
mostly written by the Indian author Anil K Jain. The document analysis has been 
used as a complement to the literary study.  
 
Furthermore, a case study has been conducted at the WSP India office which 
represents the empirical part of this thesis. The case study contains an overview of 
the on-going project; the Green City.  

1.3.1 What does urban sustainability mean in an Indian context 
compared to the common one? 

This question is partly answered by a literary study and partly by a document 
analysis regarding the concept of sustainability. This has been done in order to 
compare different approaches and standpoints as well as identify dissimilarities.  

7 



Introduction 

1.3.2 What strategies are implemented in the attempts to achieve 
sustainable urban success in India? 

This question has been answered by a literary study, a document analysis and a 
case study of the Green City. It has contributed to an understanding of how India 
approaches urban sustainability in a practical manner. It has also given the ability 
to compare the theory with the practice.   

1.3.3 What main challenges still exist to overcome in order to reach 
urban sustainability in India? 

This question has been answered by a literary study, a document analysis and a 
case study. As a part of the case study, a small questionnaire has been sent out 
among practicing engineers to help identify the challenges India is facing.  

 

1.4 Delimitations 
The case study is limited to how WSP India is approaching urban sustainability in 
an on-going project. Therefore, no account is taken to other companies and 
developments. Focus will only be on aspects WSP is working on and in the 
authors’ field of education, thus exclude components considered irrelevant. 
 

1.5 Outline 
The theoretical background, chapter two, gives substantial clarifications why 
urban sustainability in India is important to address. It problematizes urbanisation, 
urban sprawl and climate change as well as the future predictions.  
 
The undertaken methods and implementations, chapter three, in order to carry 
out this thesis have consisted of document analysis and a case study, which are 
represented in this chapter. 
 
The findings, chapter four, answer the three research questions using the outcome 
of the implemented methods and the theoretical background as basis.  
 
The discussion, chapter five, includes dialogues about the findings as well as the 
implemented methods in the thesis. 
 
The conclusions and recommendations, chapter six, summarises the main results. 
Furthermore, suggestions for future research are accessible.   
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Theoretical background 

2 Theoretical background 
The world faces serious consequences of continuous increase in population. The 
theoretical background reviews the world’s and India’s urban growth, urbanisation 
as well as the escalation in population. Together, these patterns pose a heavy 
challenge for a sustainable urban future6.  
 

2.1 The need of urban sustainability 
The UN-HABITAT states that; “The city is the home of prosperity”. In cities, access to 
public goods and basic needs are found. Happiness and fulfilment are brought to 
urban dwellers by the realisation of desires, goals and different aspects of lives.  
The city is a place where it is possible to experience an increase of prosperity as 
well as personal and shared well-being.  
 
Nevertheless, sometimes the prosperity is restricted to specific groups, pursed for 
certain reasons or a motive for economic gain for a few but for the majorities’ 
disadvantage. When this happens, the city turns into a place where the right to 
united prosperity is claimed7.  

2.1.1 Industrialisation as a contributor 

Industrialisation aims at describing a period of social and economic change in 
relation to technological modernisation which in turn is a part of a modernisation 
process8.  
 
Industrialisation became a concept after the well-known industrial revolution 
commencing in the late 18th century in the United Kingdom and Europe. The 
most important technological innovation at that time was the machineries 
powered by cheap energy sources such as coal and oil. They replaced human 
muscle, animal, wood-burning and water-power driven machineries to an even 
lower price. The outcome was increased use of energy as well as increased 
economic growth.  
 
The cities’ markets flourished and made people move from rural areas to seek 
opportunities for jobs in the cities. It caused a rapid expansion of the cities both 
area wise and population wise. This is what the concept urbanisation aims at9.  
 

 
 
___________________________________________________________________________________
6McDonald, Robert I. Urban growth, climate change, and freshwater availability. Proceedings of the National 
Academy of Sciences of the United States of America, no.15 (2011)  
7UN-HABITAT. State of the world’s cities 2012/2013. Prosperity of cities. (2012) 
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=3387 (Accessed 2013-04-25) 
8Sullivan, A, Steven M. Sheffrin. Economics: Principles in action. New Jersey, Pearson Prentice Hall. 2003 
p. 472. ISBN 0-13-063085-3 
9Griffin, Emma. Patterns of Industrialisation. The Victorian World. (2012) 
http://www.academia.edu/840198/Patterns_of_Industrialisation (Accessed 2013-04-18) 
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Theoretical background 

2.1.2 Global urban growth and urbanisation 

The first phenomena of urbanisation happened during the industrial revolution. 
From 1750 to 1950, the number of urban dwellers increased from 15 to 423 
million which is equal to a rise from 10% to 52%. It can be compared to the 
urbanisation happening in low-income countries today, called the second wave of 
urbanisation, where the number of urban dwellers is expected to rise from 309 
million in 1950 to 3.9 billion in 203010. 
 
A century ago only two out of ten 
people lived in urban areas and 
the total population of the world 
was two billion. Today, the global 
population is six billion people 
and it is currently increasing with 
nearly 60 million every year. This 
means that every second person 
in the world now lives in a city. 
 
In the World Urbanisation 
Prospects, United Nations 
predicted that 61% of the low-
income countries respectively 
86% of the high-income countries 
will be urbanised by 205011. Image 
1 represents the urban population 
by region 2005 and the expected                 Image 1. Urban population by region12 
number 2050.               
    
In 2005, high-income countries had an urban population of 900 million. By 2030 
this number is predicted to reach 1 billion and by 2050, 1.1 billion13. Though, it is 
measured that over half of the urban growth is taking place in cities with 500,000 
residents or less and that urbanisation will be happening in the less developed 
regions especially in Asia which is expected to double its number of city dwellers 
by 205014.  
 
 
 
 
 
_______________________________________________________________ 
10Urbanization’s second wave: A different scale. UNFPA state of world population 2007. 
http://web.unfpa.org/swp/2007/english/chapter_1/urbanization.html (Accessed 2013-04-18) 
11Iglebaek, Odd. Global Urban Growth and Decline. Nordregio. http://www.nordregio.se/en/Metameny/About-
Nordregio/Journal-of-Nordregio/Journal-of-Nordregio-2010/Journal-of-Nordregio-no-1-2010/Global-urban-
growth-and-decline/ (Accessed 2013-04-18) 
12Ibid. 1 
13UN-HABITAT. State of the world’s cities 2012/2013. Prosperity of cities. (2012) 
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=3387 (Accessed 2013-04-25) 
14Anonymous. Urbanization. Population Bullentin no 3 (2008)  
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Theoretical background 

Urbanisation in less developed regions will pose a challenge of providing enough 
jobs, adequate housing and energy. The pressure on the existing infrastructure and 
buildings is predicted to exceed the limit for what it can support if sufficient 
maintenance is not upheld. Failure in doing so will lead to poverty and slum15. 
Image 2 demonstrates how the urban slum as well as the urban and rural 
population are expected to grow until year 2050. 

Image 2. Total global population development16  
  
With this escalating number of people follows threat of biodiversity. Growing 
cities abolish the variation in nature with inefficient management of waste or 
urban sprawl. Biodiversity is necessary to avoid contamination, store and recycle 
nutrients, break down and absorb pollutants and help with a quicker recovery 
from natural disasters. The variation in nature also provides food, medicine and 
clean air though the urbanisation is limiting these resources17.  
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
15World Urbanization Prospects, the 2011 Revision. United Nations. 
http://www.un.org/en/development/desa/publications/world-urbanization-prospects-the-2011-revision.html 
(Accessed 2013-04-18) 
16Iglebaek, Odd. Global Urban Growth and Decline. Nordregio. 
http://www.nordregio.se/en/Metameny/About-Nordregio/Journal-of-Nordregio/Journal-of-Nordregio-
2010/Journal-of-Nordregio-no-1-2010/Global-urban-growth-and-decline/(Accessed 2013-04-18) 
17Reese, Jasmine. 5 Major Problems with Urbanization. http://www.ehow.com/info_10056161_5-major-problems-
urbanization.html (Accessed 2013-03-29) 
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Theoretical background 

Nevertheless, cities and their urban population do not have to be seen only in a 
damaging way. Some of a city’s features can be seen as advantages, for example 
high densities and large population can be used to meet human needs and for 
environmental management. Buildings being concentrated to one place mean 
good access and short distances which encourages walking, cycling and public 
transport instead of the private car18. 

2.1.3 Urban growth and urbanisation in India 

India has lately experienced industrialisation, motorisation and urbanisation at 
once. This driven by globalisation and increasing international economic 
cooperation which have made the cities flourish. After China, India has the 
second largest urban system in the world. It is the largest democracy in the world 
and is one of the fastest growing countries. This makes the Indian cities exposed 
to aggressive urbanisation which is both a benefit and difficulty for the country19.  
 
According to the McKinsey Global Institute Report, India’s urban population will 
increase to 590 million by 2030 which is nearly double the size of the total 
population in the United States. By the same year, India will also have 68 cities 
with more than 1 million people in each, 13 cities with more than 4 million and 6 
megacities with a population that exceed 10 million inhabitants20.  
 
Furthermore, the cities are the drivers of the growth of the Indian economy which 
is predicted to be five times larger in 2030. This generates an increase in labour 
force with 270 million people, with 70% coming from jobs in the urban areas.  
 
The report also states that the following is needed for India to meet the future 
requirements of this urban growth;   
 
 US 1.2$ trillion in capital investment 
 2.5 billion square meters of roads to be paved 
 700-900 million square meters of commercial and residential space to be 

built 
 7,400 kilometres of subways and transportation to be constructed21 

 
 
 
 
 
_____________________________________________________________ 
18Dodman, David. Blaming cities for climate change? An analysis of urban greenhouse gas emissions inventories. 
Sage Journals. 2009. http://eau.sagepub.com.bibl.proxy.hj.se/content/21/1/185.full.pdf+html (Accessed 2013-04-
01) 
19Gopal, Karuna. Sustainable cities for India – can the goal be achieved? FUTURARC. (2012) 
http://www.futurecities.org/images/media/pdf/Sustainable%20Cities%20-%20Karuna%20Gopal.pdf  (Accessed 
2013-04-16)  

20Sankhe, Shirish. India’s urban awakening: Building inclusive cities, sustaining economic growth. McKinsey 
Global Institute. (2010). 
21Doheryt, Paul. Smart cities. RICS, India. (2012) http://www.thedigitgroupinc.com/RICS_SMARTCities2012.pdf  
(Accessed 2013-04-20) 
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Theoretical background 

The US 1.2$ trillion in investments represents almost one third of India’s total 
Gross Domestic Product (GDP) in 2009. India must build a city the size of 
Chicago every year for the upcoming 20 years to be able to meet the demand of 
700-900 million square meters of real estate development22.  
  
Businesses and the government find it hard to create enough jobs to meet the 
demands of the population. Unemployment is therefore a problem which leads to 
people applying for government-funds and benefits. In turn, the government loses 
money which usually leads to reduction of energy, health care, education and 
public transport. Waste management and security are areas that get less prioritised 
or even forgotten. One result of these issues is poverty which slows down the 
economic growth23.  
 
Urban sprawl 
 
A consequence of urbanisation and urban growth is the spreading of the existing 
cities in terms of area. This is called urban sprawl. Urban sprawl can take different 
shapes and may include residential developments of high-income citizens that seek 
bigger sites for housing. It may also take the form of business activities such as 
manufacturing and offices as well as less planned downtown areas and houses 
popping up across formerly rural landscape, these are called ‘pop up houses’24.  
 
Hyderabad is a typical example of the Indian cities that have experienced a 
massive urban sprawl. It has been measured that during the same time the 
population doubled, the area of the city increased from 174 square kilometres to 
625 square kilometres25. This is illustrated in image 3. 

              Image 3. The change in urban built-up area and land cover of Hyderabad26 
 

_________________________________________________________________________________________________ 
22Doheryt, Paul. Smart cities. RICS, India. (2012) http://www.thedigitgroupinc.com/RICS_SMARTCities2012.pdf  
(Accessed 2013-04-20) 

23Reese, Jasmine. 5 Major Problems with Urbanization. http://www.ehow.com/info_10056161_5-major-problems-
urbanization.html (Accessed 2013-03-29) 
24Nechyba, Thomas. Urban Sprawl. The Journal of Economic Perspectives 18. No. 4 (2004) 
http://search.proquest.com.bibl.proxy.hj.se/docview/212078912?accountid=11754 (Accessed 2013-04-13) 
25Gopal, Karuna. Sustainable cities for India – can the goal be achieved? FUTURARC. (2012) 
http://www.futurecities.org/images/media/pdf/Sustainable%20Cities%20-%20Karuna%20Gopal.pdf (Accessed 
2013-04-16) 
26Urban India 2011: Evidence. Indian Institute for Human Settlements. India Urban Conference 2011. 22-11-2011. 
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This phenomenon of Hyderabad is called the ‘Doughnut Effect’ which refers to rich 
suburbs around a collapsed inner city. This has caused demands in more 
infrastructure and services in the periphery areas that become denser. Due to the 
doughnut effect, Hyderabad has experienced difficulties in providing underground 
sewerage systems to hi-tech infrastructure and modern buildings that has a 
network of fibre optic lines for communication. Urban sprawl has also demanded 
reliable public transport due to increased lengths of trips and fuel consumption. 
However, in most Indian cities the public transportation has decreased as the 
sprawl has increased27.  
 
The continuous trend of urban sprawl together with the increase in population 
will force closely located communities to fuse into mega-cities which in turn will 
create mega-regions. These regions will contain a population of more than 100 
million people creating the so called ‘endless cities’28. 

2.1.4 Urban climate change 

Cities are major contributors to climate change which is forcing the topic of cities 
into the field of sustainable development.  
 
The urban growth and escalating population has inflicted damage upon the 
environment, especially in terms of climate change and global warming. Even 
though cities cover only 2% of the Earth’s surface, they consume 75% of the 
world’s resources. The activities a city generates, for example the energy 
consumption, transportation, manufacturing and waste management are main 
sources for greenhouse gas (GHG) emissions29.  
 
It is commonly accepted that actions have to be taken at many various levels of 
society. With rising global temperatures, the amount of extreme weather events 
increases. Floods and storms will eventually be followed by the spread of diseases. 
These alterations in local weather patterns can harmfully affect areas beyond the 
cities themselves though it is yet the cities that are the most vulnerable to these 
events. They will suffer with costly impacts on features like the infrastructure30.  

 

 
 
 
_______________________________________________________________ 
27Gopal, Karuna. Sustainable cities for India – can the goal be achieved? FUTURARC. (2012) 
http://www.futurecities.org/images/media/pdf/Sustainable%20Cities%20-%20Karuna%20Gopal.pdf (Accessed 
2013-04-16) 
28Vidal, John. UN report: World’s biggest cities merging into mega-regions. The guardian. 2010-03-22. 
http://www.guardian.co.uk/world/2010/mar/22/un-cities-mega-regions (Accessed 2013-04-16) 
29Webb, Flemmich. Sustainable cities: innovative urban planning in Singapore. Guardian Professional. (2012) 
http://www.guardian.co.uk/sustainable-business/sustainable-cities-innovative-urban-planning-singapore (Accessed 
2013-03-14). 
30Dymen, Christian. A Holistic Approach to Climate Change. Nordregio News. Issue 2 2011. 
http://www.nordregio.se/en/Metameny/Nordregio-News/Sustainable-urban-planning-revisited/A-holistic-
approach-to-climate-change/ (Accessed 2013-03-11) 
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Another major issue in urban areas is the rising local temperatures called ’urban 
heat islands’. The urban heat islands are created when the temperature in cities are 
higher than in the less developed and rural areas around it31. This is shown in 
image 4. 
 
   

 

                                                                                    

 

 

 

 

  

       Image 4. Changes in land cover affects the temperature32 
 
It is mainly caused by heat-retaining materials used in buildings and infrastructure 
such as asphalt, concrete and heat from equipment33. The heat islands cause the 
average temperature to be 3.5 to 4.5 oC higher in the cities than the surrounding 
areas and it is predicted to rise with 1 oC per decade. This rise in temperature 
enhances extreme weather events, most commonly ‘heat waves’34.  
 
Cities will be stressed in many ways but the implications of climate change vary 
which means that every city has to be approached differently. Given the cities 
roles as the dominating consumers of energy, they need to be part of the climate 
solution where the advantages are used efficiently and disadvantages are 
considered35. With the growth in population and urbanisation follows major 
problems which are the reason why urban sustainability is needed. Therefore, 
cities need to modify their consumption and development patterns in order to 
achieve more sustainable behaviours36.  

 
 
 
_______________________________________________________________ 
31Southwest Urban Hydrology. Urban Heat Island Effect. (2012). 
http://www.southwesturbanhydrology.com/urbanization-concerns/urban-heat-island-effect/ (Accessed 2013-04-01) 
32Ibid. 
33Ibid. 
34OECD. Cities and Climate Change. OECD Publishing. (2010) http://dx.doi.org/10.1787/9789264091375-en 
(Accessed 2013-03-29) 
35Ibid. 
36Doheryt, Paul. Smart cities. RICS, India. (2012) http://www.thedigitgroupinc.com/RICS_SMARTCities2012.pdf  
(Accessed 20-04-2013) 
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3 Methods and implementations 
The subject sustainability contains a variety of theories and aspects which is why a 
substantial theoretical review has been essential. The completion of this thesis has 
required a literary study, document analysis and case study of the on-going project 
‘Green City Master plan’ within WSP India consultants Ltd.  
 

3.1 Literary study and document analysis 
The literary study and document analysis presents the common definition of 
sustainability as well as its history. Further, they have been carried out in order to 
study the sustainable vision and planning for urban India.  

3.1.1 Sustainability – the common definition 

The expression sustainability deduces from the Latin word ‘sustinere’ which means 
to up-hold37.  
 
Sustainability became a widely used term after United Nation’s definition of 
‘sustainable development’ in the Brundtland Report 1987; “A development that meets 
the needs of the present without compromising the ability of future generations to 
meet their needs”. The definition of sustainable development contains two key 
points; 

 “The concept of needs, in particular the essential needs of the world’s 
poor, to which overriding priority should be given”. 

 “The idea of limitations imposed by the state of technology and social 
organisation on the environment’s ability to meet present and future  
needs “ 38. 

The term caught even more attention five years later, when it in 1992 was brought 
up in the Earth Summit in Rio de Janeiro. Agenda 21 was signed and through this, 
countries became committed to create an awareness of the term for example 
through education. It was after this that an international cooperation on 
environmental issues and development started39.  

 
 
 
 
 
 
_______________________________________________________________ 
37Sustain. The Shorter Oxford English Dictionary. Oxford: Clarendon Press, 1964.  
38Our Common Future, Chapter 2: Towards Sustainable Development. World Commission on Environment and 
Development. http://www.un-documents.net/ocf-02.htm. (Accessed 2013-03-25) 
39Fien, Schreuder, Stevenson and Tilbury. Education and Sustainability: Responding to the Global Challenge, 
Commission on Education and Communication. Cambridge. 2002 
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Naturally, the approaches to sustainability are different around the world 
depending on the field of study as well as in what context it is in. A common way 
of discussing the term is to include three pillars; ecological, economic and social. 
These are often referred to as ‘the three pillars of sustainability’. It is a view of how 
economy, society and environment is overlapping, or balancing, each other for 
sustainable development to occur. The connections between these are shown in 
image 5. This view often acts a shared base on which certification systems and 
standards regarding sustainability are built40.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Image 5. Three pillars of sustainability41 

Even though this view is commonly accepted and used, it has received criticism 
for excluding a fourth pillar of culture. It is discussed that the currently existing 
three dimensions are too less to replicate how complex and difficult today’s 
society is and several proposals to adopt the fourth pillar have therefore been 
made. However, the fourth pillar of culture has not yet been accepted since it is 
meant that it can be placed under the social and socio-political pillar of 
sustainability42. The concept has also received criticism for assuming the 
segregation and even autonomy of the three pillars from each other. It is meant 
that it risks approaching and attacking problems of sustainable development in 
divided ways43. 
 
___________________________________________________________________________________________ 
40Manning, Stephen. National contexts matter: The co-evolution of sustainability standards in global value chains. 
Ecological Economics, no 83 (2012)  http://www.sciencedirect.com/science/article/pii/S0921800911003624 
(Accessed 2013-03-25)  

41Three pillars of sustainability. 2010. 
http://huntsvillegreenplan.blogspot.in/2010/02/three-pillars-of-sustainability.html (Accessed 2013-05-01) 

42Culture 21. Cultural policies and sustainable development. 2012. 
http://agenda21culture.net/index.php?option=com_content&view=article&id=131:cultural-policies-and-
sustainable-development-&catid=64&Itemid=58&lang=en (Accessed 2013-03-28) 
43Giddings B, Hopwood B. and O’Brien G. Environment, economy and society: fitting them together into 
sustainable development. Wiley InterScience. (2002) doi: 10.1002/sd.199 
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There are also other ways of understanding the term sustainable development. 
One way is to measure how well sustainable development reaches success. 
Different tools are used for the measuring such as Ecological Footprint, Wellbe-
ing Index and Environmental Sustainability Index. With these different indicators 
it can be described what should be sustained and developed. Another way of 
interpreting the term is through what sustainable development is meant to 
achieve. More clearly, this can be found out by looking at the set short term, 
generation term and long term goals44.  
 
Nevertheless, the expression has several meanings which provide several 
approaches and responses. It results in an approach to sustainable development 
that looks at problems in many different ways45. Further, it is discussed that the 
term needs to be more clarified with focus on sustainable livelihoods and well-
being in order to state essential challenges for humanity in the long term 
perspective. Even though proponents debate about the changes necessary, the 
tools and the actors it is clear that society needs a transformation46.  

Sustainable urban development 

It is not until recently sustainable development and sustainability have come to 
inspire modern city planners. They mean that the today’s way of living depends 
too much on natural resources, causes disturbance on ecosystems, increases social 
discrimination and creates urban heat islands. This lifestyle contributes to the 
global climate change47. Therefore, many urban planners have the intention to 
create sustainable cities. When a well thought out sustainable urban planning 
exists, it will help form a sustainable urban setting with ecologically, socially and 
economically sustainable societies48.  
 
The ecological pillar 
The most considered aspect when it comes to sustainability is the environment. 
Ecological sustainability means long-term environmental practises. These practises 
involves keeping the number of people below the maximum ability of a certain 
region. It also includes enabling the use of renewable resources and preventing the 
use of non-renewable resources49.  
 
 
 
 
____________________________________________________________________________________________ 
44Robert W. Kates, Thomas M. Parris, Anthony A. Leiserowitz. What is sustainable development. Environment: 
Science and Policy for Sustainable Development, no.3 (2005): 8-21 
http://www.hks.harvard.edu/sustsci/ists/docs/whatisSD_env_kates_0504.pdf (Accessed 28-03-2013) 
45Bokalders, Varis and Block, Maria. The Whole Building Handbook: How to design healthy, efficient and 
sustainable buildings. London: Earthscan Ltd, 2010. P.547. 
46Our Common Future, Chapter 2: Towards Sustainable Development. World Commission on Environment 
46Reardon, Mitchell. A Contemporary Look at Sustainable Urban Planning. Nordregio News no. 2 (2010). 
http://www.nordregio.se/en/Metameny/Nordregio-News/Sustainable-urban-planning-revisited/A-Contemporary-
Look-at-Sustainable-Urban-Planning/ (Accessed 2013-03-13) 
48Giddings B, Hopwood B. and O’Brien G. Environment, economy and society: fitting them together into 
sustainable development. Wiley InterScience. (2002) doi: 10.1002/sd.199 
49Institute for Sustainable Energy and the Environment. Environmental Sustainability. 2011. 
http://www.bath.ac.uk/i-see/research/sustainability/ (Accessed 2013-03-17)  
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One view of environmental sustainability is to create a balance between the 
economic and social progress with environmental protection50. 
 
Achieving an environmental sustainable city means integrating flows into existing 
environmental cycles as well as designing buildings to fit specific sites. It is 
therefore important to carefully analyse the conditions, qualities and limitations of 
a site in order to adapt the usage of the buildings. In ‘The whole building 
handbook’, Bokalders and Block describe the aims of environmental sustainability 
as the following;  

 Minimize intrusion on the natural environment and to strive for 
biological diversity.  

 Protect valuable nature and civilization as well as productive forest and 
agriculture.  

 Make the buildings and living space between the buildings suitable for 
the site’s microclimate. 

 Preserve energy and utilize renewable energy sources. 
 Conserve local water sources and use ecological sewage treatment. 
 Minimize, categorize, reuse and recycle waste51. 

There is almost always an environmental-friendly focus in projects. Given the 
serious consequences of climate change, it is an important area to keep in mind. In 
every project there are solutions regarding the environment that can be applied 
elsewhere and therefore have an extensive impact on sustainable urban planning52. 

The economic pillar 
It is often said that economic sustainability is to recognize several approaches that 
make it possible to use existing resources to their best benefit. It is also said that 
the economy is depending on society and the environment.  

Achieving economic sustainability in a city means creating a good climate where it 
is easy for smaller enterprises to establish themselves. A city that appeals to people 
and businesses through recreational activities, culture and entertainment should be 
strived after in order to achieve a successful economy. Further, it is important for 
the public sector and the infrastructure to be properly developed and work 
efficiently. In ’The whole building handbook’, Bokalders and Block describe the 
aims in economic sustainability as the following; 

 Create a good business climate which will result in employment and a 
strong local economy53. 

_______________________________________________________________ 
50Our Common Future, Chapter 2: Towards Sustainable Development. World Commission on Environment and 
Development. http://www.un-documents.net/ocf-02.htm. (Accessed 2013-03-25) 
51Bokalders and Block. P. 548 
52Reardon, Mitchell. A Contemporary Look at Sustainable Urban Planning. Nordregio News no. 2 (2010). 
http://www.nordregio.se/en/Metameny/Nordregio-News/Sustainable-urban-planning-revisited/A-Contemporary-
Look-at-Sustainable-Urban-Planning/ (Accessed 2013-03-13) 
53Bokalders and Block. P. 549-550. 
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 Make it easier for enterprises to establish themselves through regulations in 
the local development. 

 Integrate services into the city structure to avoid unnecessary transport 
flows. 

 Ensure that an efficient infrastructure is developed based on a holistic 
perspective of sustainability. 

 A public sector that respects the individual and operates ecologically. 
 Provide easy access to exercise and recreational activities, culture and 

conference halls54.   

The economic sustainability is obvious in any type of project. Sustainable urban 
planning requires different investments and therefore a long term reliable plan in 
order for a sustainable and beneficial future economy to appear. Without a plan, 
sustainable urban planning cannot be performed55. 

The social pillar 
Social sustainability means a better quality of life for all members of society and 
that the individuals are in focus.  
 
A social sustainable city needs to provide all conditions that the inhabitants need 
to be able to live a good and healthy life. These conditions consist of good 
neighbourhoods, improved and extended bicycle routes and sidewalks as well as 
comfortable public transportation. These will all contribute to reduction of the use 
of the private car. In ”The whole building handbook” Bokalders and Block 
describe the aims in economic sustainability as the following;  

 Healthy and toxic free environment when it comes to waste and clean air 
both indoors and outdoors.  

 A beautiful, safe and attractive city with its own identity.  
 A society that would be able to affect the environment and development.  
 Stimulation of city life through diversity of functions and public spaces. 
 Put emphasize on green areas, water, parks, wetland and cultivated land in 

the city.  
 Develop efficient functioning public transportation as well as good and 

safe space for pedestrians and cyclists56. 

 

 
 

 
 
 
___________________________________________________________________________________ 

54Bokalders and Block. P. 549-550. 
55Reardon, Mitchell. A Contemporary Look at Sustainable Urban Planning. Nordregio News no. 2 (2010). 
http://www.nordregio.se/en/Metameny/Nordregio-News/Sustainable-urban-planning-revisited/A-Contemporary-
Look-at-Sustainable-Urban-Planning/ (Accessed 2013-03-13) 
56Bokalders and Block. P. 549. 
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The pillar of society is the one that is shaded by the other two pillars. A society 
that awaits anxiety, poverty and illness will find it hard to reach long term 
development. Though, social and economic well-being go hand in hand and the 
concept of the three pillars depend on a prosperous environment in which to live. 
One of the tools of the social pillar that are used to increase reasonable exchanges 
is ‘Fair trade’. A tool that helps develop the social part is for example the Human 
Development Index (HDI) 57. 

The three pillars of sustainability have to be set in a city’s context. Image 6 shows 
the relationship between them when it comes to achieving urban sustainability. 

               Image 6. The relationship between the three pillars in an urban context58 

 

 
 
 
___________________________________________________________________________________ 

57Institute for Sustainable Energy and the Environment. Environmental Sustainability. 2011. 
58Bokalders, Varis and Block, Maria. The Whole Building Handbook: How to design healthy, efficient and 
sustainable buildings. London: Earthscan Ltd, 2010. P. 548 
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3.1.2 The Indian city today 

According to Anil K. Jain, an experienced Indian town planner, the rapid and 
unexpected growth of cities have caused urban problems and India now struggles 
with the features of today’s existing cities.  
 
The Indian city has a shapeless appearance caused by its cultural, political, socio-
economic diversity. The built form has become complex and unorganised since it 
is degraded through quick changes caused by the urbanisation. The existing 
growth of the Indian city is therefore unplanned and unforeseen. Jain has found 
that the solutions provided are often remedial, thus reactive instead of proactive59.   

Transportation and car dependency  

The economic growth as well as the growth in population and urbanisation in 
India has led to an increase in car ownership. The cities have therefore become 
more focused on car and vehicle dependency60. With this follows a need of urgent 
planning in fast growing cities, such as Delhi where there was 7.4 million vehicles 
registered in 201261. It has led to that streets are planned primarily to fit motor 
vehicles and little or no consideration has been taken to pedestrians, cyclists and 
public transport users. The consequence is streets where those on foot or bikes 
feel insecure and unsafe. 
  
  
  
  
  
  
  
  
  
  
  
  
                                        Image 7. Traffic congestion in India62    
 
The number of vehicles in urban India has increased 80-folds over the past 40 
years but the roads have not been able to keep up. Therefore, the city roads are 
congested, as image 7 implies, and there is a shortage of parking spaces63. 

 
____________________________________________________________________________________________
59Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44. 
60Pucher J, Peng Z, Mittal N, Zhu Y and Korattyswaroopam N. Urban transport trends and policies in China and 
India: Impacts of rapid economic growth. Transport Reviews: A Transnational Transdisciplinary Journal 27 no. 4 
(2007). Doi:10.1080/01441640601089988. 
61Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi (2013): 4. 
62Traffic congestion in India. 2013.  
http://1001scribbles.wordpress.com/2013/02/28/im-going-to-speed-it-up/  (Accessed 2013-05-01)  

63Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44. 
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Other serious consequences are air pollution, traffic injuries and energy use64. 
Delhi city is one example of the consequence of pollution since it has been rated 
16 times over the safe limit of exposure to pollution65. Transportation is the sector 
of society that increases the most and the fastest in volume as well as CO2 
emissions66. 
 
 
Waste management 
 
Waste management can be defined as different processes put together, such as 
collection, transportation, storage, valorisation and disposal. With growing cities 
and city dwellers follows a number of concerns. The government does not know 
how to handle the increasing amount of waste in appropriate ways. How to 
finance the costs for collection, transfer and treatment as well as how to create 
awareness among the public are other challenges for the government and 
municipalities. Poor waste management has resulted in pollution and problems 
regarding the health of city inhabitants67. 
 
In India, 50% of the waste remains uncollected by authorities and Delhi itself 
generates 9 000 tons of solid waste every day68. Although better waste 
management is what governments around the world strive for, there are 
complications in India to keep in mind since it causes unemployment of tens and 
thousands of people. These people are called waste pickers and stand for 59% of 
recycled waste by sifting through trash69. Image 8 shows a waste picker settlement 
in Delhi. 

                      Image 8. Waste picker settlement70 
____________________________________________________________________________________________ 
64Pucher J, Peng Z, Mittal N, Zhu Y and Korattyswaroopam N. Urban transport trends and policies in China and 
India: Impacts of rapid economic growth. Transport Reviews: A Transnational Transdisciplinary Journal 27 no. 4 
(2007). Doi:10.1080/01441640601089988. 
65Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi (2013): 4. 
66Varis and Block. P.555-556. 
67City Development and Waste Management. 
http://www.medcities.org/docs/2%20city%20development%20and%20waste%20management.pdf (Accessed 
2013-04-01) 
68Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi (2013): 4.  
69 McDermott, Mat. Dubious Waste-to-Energy Incinerator Project Put Delhi Waste Pickers Out of Business. 
Treehugger. 2008-08-07. http://www.treehugger.com/renewable-energy/dubious-waste-to-energy-incinerator-
project-to-put-delhi-waste-pickers-out-of-business.html (Accessed 2013-04-19) 
70Waste pickers and rights to the city in Delhi.  
http://www.thepolisblog.org/2011/03/waste-pickers-and-rights-to-city-in.html (Accessed 2013-05-01) 
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Energy consumption  

Growth in population has given an impact on India in terms of energy 
consumption. Though India as a country was the fourth largest energy consumer 
in the world in 2009, the energy use per capita in 2010 was 616kWh which is one 
of the lower rates in the world71, 72.  
 
The energy system used today is widely 
dependent on the fossil fuels; oil, gas and 
coal. These have a negative impact on air 
quality and a significant contribution to 
carbon emissions73. Image 9 displays the 
total energy consumption in India by 
type in 2009 according to the 
International Energy Agency (IEA). Coal 
and oil stand for two thirds of the total 
energy use and natural gas accounts for 
7% but is expected to increase. 
Combustible renewables and waste 
account for a fourth of the energy use 
which contains sources like firewood 
used in over 800 million households. 
Solar, wind, geothermal and hydroelectric  
signifies 2% share. Nuclear holds only 1%74.        Image 9. India’s energy consumption75 

 
The largest energy consumer is the residential sector consuming 37% of the total. 
Thereafter comes the industries with their 34% share, the transport sector 
consumes 12%, agriculture 9% and other services 8%76. Approximately 400 
million people in India do not have access to electricity77. In summers, Delhi is 
only able to generate 20% of the peak power demand and suffers therefore of 
electricity shortage which generates blackouts78.  
 
 
 
 
 
 
____________________________________________________________________________________________ 
71Population and Natural Resources case study. Pressure on natural resources: Energy Consumption. 2012. 
http://cgge.aag.org/PopulationandNaturalResources1e/CS_India_Aug12/CS_India_Aug128.html (Accessed 22-04-
2013) 
72The world bank. Electric power consumption (kWh per capita). 2013. 
http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC (Accessed 14-05-2013) 
73OECD. Transforming the energy sector to sustain growth. OECD Publishing. Doi :10.1787/9789264115118-4-
en. 
74Population and Natural Resources case study. Pressure on natural resources: Energy Consumption. 2012. 
http://cgge.aag.org/PopulationandNaturalResources1e/CS_India_Aug12/CS_India_Aug128.html (Accessed 2013-
04-22) 
75 Ibid. 
76Orlando, Ernest. India Energy Outlook: End Use Demand in India to 2020. 2009. Berkeley National Laboratory.  
http://ies.lbl.gov/iespubs/india_energy_outlook.pdf (Accessed 01-05-2013) 
77Pac West Consulting Partners. Regional snapshot. 2011. http://pacwestcp.com/education/shaleunconventional-
resources/india/ (Accessed 2013-04-22) 
78Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi (2013): 4.  
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Water and sewerage 
 
India’s growing population is putting a lot of pressure on the country’s natural 
resources. Water and sewerage are services that have a higher demand than the 
ability of the existing supply. This results in a perpetual scarcity.  
Although, India has improved in delivering clean water to its people the need of 
the basic services is crucial. There are 54% of urban dwellers that have no access 
to toilets and 64% are not connected to the sewerage system79. Treated pipe water 
covers 74% of urban households even though water is only supplied for a few 
hours a day. The rest is covered by other sources like wells and hand pumps80.  
 
Most water sources are contaminated by sewage and agricultural runoff. Nearly 
80% of the sewage is released untreated into rivers, lakes and ponds. For example, 
in Delhi 55% of the sewerage is dumped untreated in the Yamuna River81. The 
unclean water accounts for many diseases in India, diarrhoea alone causes more 
than 1 600 deaths per day82.  
 
Poverty 
 
The urban areas over the world are increasing in population with approximately 
180 000 new dwellers every day83. Slums are physical and spatial appearances of 
urban poverty caused by the increasing population growth and urbanisation. The 
poverty moving to the cities is a process called ‘urbanisation of poverty’84.  
 
Year 2001, 954 million 
people, 36.1 % of the 
world’s urban population 
were settled in slums. This is 
equal to every seventh 
person on earth. Out of 
them, 554 million were 
located in Asia85. Image 10 
shows the largest slum in 
the world in Mumbai, India.
                                                      
 
                                                 Image 10. World’s largest slum, Dharavi in Mumbai86 
 
____________________________________________________________________________________________ 
79Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44.  
80Government of India. Strategic plan of  Ministry of Urban Development for 2011-2016. 
http://www.urbanindia.nic.in/what’snew/strategic_plan_draft_new.pdf.pdf  (Accessed 2013-04-22)  
81Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi (2013): 4. 
82Water.org. India. http://water.org/country/india/ (Accessed 2013-04-22) 
83Homeless International. About slums. 2013. http://www.homeless-international.org/About-Slum (Accessed 
2013-03-28) 
84United Nations Human Settlements Programme. The challenge of slums: Global report on human settlements. 
2003. ISBN: 1-84407-037-9. http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=1156 (Accessed 
2013-03-28) 
85Publish Your Articles. What are the problems with Urbanization. http://www.publishyourarticles.net/knowledge-
hub/economics/what-are-the-problems-of-urbanization.html (Accessed 2013-03-29) 
86Jacobson, Mark. Mumbai’s shadow city. National Geographic. 2007. 
http://ngm.nationalgeographic.com/2007/05/dharavi-mumbai-slum/jacobson-text (Accessed 2013-04-22) 
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Developing countries are the ones with the highest urban population growth and 
with the expected continuous increase the slum population will reach 500 million 
before 2020.  
 
The slums usually consist of poor housing built on illegal land. This leads to a 
constant threat of eviction, diseases and enlarged effects of natural disasters like 
flooding. The people are also denied their safety and privacy. This unlawful way of 
living makes it difficult for the slum dwellers to get opportunities such as jobs and 
financial help. It can also prevent them from retrieving healthcare, adequate 
education, clean water and sufficient electricity. Gaining a safe and legal land is 
crucial when building a permanent home87.   

3.1.3 Paths towards urban sustainability in India 
 
India implements a wide variety of methods in order to change the country’s 
existing situation and develop sustainable cities. The government has given 
municipalities more power over their land, formed legislations as well as specified 
advantages regarding green building.  

In association to the Earth Summit in Rio de Janeiro in 1992, India signed the 
Local Agenda 21 for a permanent change which for the sustainable urban 
development meant the following; 

”In the context of Local Agenda 21, local governments in India, both 
urban and rural, have been accorded Constitutional status through two 
amendments to the Indian Constitution made in December 1992. There 
would now be focus on development planning in place of land use 
planning and for integration of rural and urban planning. Municipalities 
would be responsible for urban environment management.” 

The responsibility for the decision making processes were moved to the 
municipalities called ‘Local Bodies’ which now had more power over their own land. 
A step towards ‘participatory planning’ was taken88.  

The Jawaharlal Nehru National Urban Renewal Mission (JNNURM) is another 
initiative for planned development of the Indian cities. This is considered the 
largest mission by the Indian government in the field of urban sustainability. 
JNNURM has a clear focus on two basic components; urban infrastructure and 
basic services to the urban poor. Within JNNURM there are proposals and 
reforms at governance level to help include the urban poor in the urban 
sustainable development89. 
 
 
____________________________________________________________________________________________ 
87Homeless International. About slums. 2013. http://www.homeless-international.org/About-Slum (Accessed 
2013-03-28)  

88ESCAP Virtual Conference. Local Agenda 21. 2003.  
http://www.unescap.org/drpad/vc/conference/ex_in_15_la21.htm (Accessed 2013-04-22) 
89Ministry of Urban Development. Jawaharlal Nehru national Urban Renewal Mission. 2011. 
http://jnnurm.nic.in/about-us.html (Accessed 2013-04-22) 
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The Indian government is also using laws and restrictions as ways to both reduce 
the environmental impact and generate awareness about environmental 
sustainability among the public. For example, in November 2012, the government 
made a blanket ban on plastic bags in Delhi since the plastic bags block the 
sewage and drainage systems90. In 2009, a bilateral agreement was signed between 
Stockholm and Delhi (Swedish government and the Indian Union of New and 
Renewable Energy). The purpose was to share knowledge and practices in order 
to support sustainable energy systems in India with a focus on bio gas. By the first 
half of 2013 the public transport of Delhi was supposed to run on bio gas91.  

Rating sustainability 
The Indian government has started moving in the right direction by introducing 
the Energy Conservation Building Code (ECBC) to the building industry in May 
2007. The code is meant to promote energy efficient buildings and it is also used 
in the construction of new government buildings. Leed and Griha are two other 
rating systems, also approved by the government.  

Leadership in Energy and Environmental Design (LEED) is considered the most 
used rating system globally. It is adapted from the United States and run by the 
Indian Green Building Council. Leed evaluates performance in five different areas; 
water management, energy efficiency, sustainable site development, the choice of 
materials and the quality of the indoor environment92.  
 
The Indian Green Building Council has created its own rating system for 
sustainable buildings specifically for India, Green Rating for Integrated Habit 
Assessment (GRIHA). Griha is meant to reduce buildings consumption of 
resources, waste generation and the general ecological influence. It helps people 
evaluate the performance of a certain building and make a comparison with the 
national standards regarding the environment. Griha is well adapted to the 
different climate zones, which is why it is well suited for India. For example, 
account is taken to energy consumption, waste generation and the usage of 
renewable energy93. 
 
 
 
 
 
 
 
  

 
 
 
____________________________________________________________________________________________ 
90Anonymous. Indian capital Delhi bans plastic bags. BBC News India. 23-11-2012. 
http://www.bbc.co.uk/news/world-asia-india-20457764  (Accessed 2013-04-24) 
91Paliwal, Ankur. Delhi to go greener. Down To Earth. http://www.downtoearth.org.in/content/delhi-go-greener 
(Accessed 2013-04-24) 
92Sharma, Suklap. Rub of the Green. The Financial Express on Sunday. 31-03-2013 
93Association for Development and Research of Sustainable Habitats. About GRIHA. 2012. 
http://www.grihaindia.org/index.php?option=com_content&view=article&id=73 (Accessed 2013-04-24) 
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Indian authorities have found ways to reward the use of the government approved 
rating systems. For example, the State Bank of India (SBI) has a loan product 
especially designed for home loans for Griha pre-certified projects and designs. 
The loan offers better interest rate and margin for the customer. The Ministry of 
Environment and Forests (MoEF) currently gives projects with pre-certifications 
in Griha and Leed spots in separate queue for clearance of these projects. These 
strategies will generate a bigger demand and interests of green homes in a greener 
city94. 

Urban planning 
 
The Indian architect town planner A. K. Jain has from his experience and research 
found several cornerstones in the Indian urban planning process that needs to be 
overlooked. This chapter presents Jain’s findings and ideologies on the topic.  
 
Jain implies that the Indian urban planning has faced fundamental contradictions 
between necessities of livelihood and lifestyles, governmental and professional 
procedures as well as cultural values and market forces. Different changes in 
policies have been made in order to keep the Indian cities up with the on-going 
decentralisation and globalisation. Since varied actions, standpoints, ambitions and 
resources have to be put together as a whole, urban planning becomes a vibrant 
and complex process. It depends on the political, socio-economic, physical, 
administrative and the built realities.  
 
Regarding the political realities, the significant step was taken when the Indian 
government by the Local Agenda 21 decided to pass many administrative and 
financial decisions to the Local Bodies. It gave them the power of their own local 
urban services. During the last decades, the focus of urban planning has increased 
from the local spatial, infrastructure, housing, architectonic and functional aspects 
to global environmental, governance, conservation of heritage and social 
sustainability aspects95. Image 11 presents Jain’s scheme on what the focus in the 
planning process is today and what it should be in an Indian context.  
 

 
                                 

Image 11. Changes in planning process96 
____________________________________________________________________________________________ 
94Sharma, Suklap. Rub of the Green. The Financial Express on Sunday. 31-03-2013 
95Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44. 
96Ibid. 
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As image 12 shows, Jain has found a new paradigm to be achieved when it comes 
to sustainable urban planning in India. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 12. New paradigm for sustainable urban planning97. 
 
The base is to explore the government’s opportunities to cooperate in partnership 
with the private sector, increasing the participation which in turn will lead to a 
greenery and beautiful urban scape as well as enriched cultural life. Basically, 
crucial areas depending on governance have to be dealt with in order to reach the 
top of the aspiration pyramid and by that sustainability98.  
   
Participatory planning 
Participatory planning is a strategy towards sustainable urban planning. It is also a 
criterion for achieving lasting improvements. The concept is to involve all 
stakeholders in the strategic and management process of urban planning. The 
participatory planning is often looked at as a part of community and city 
development99.  
 
 
 
 
 
 
____________________________________________________________________________________________ 

97Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44. 
98Ibid. 
99Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 (2010): 74-89 
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There are six critical areas that can be recognized to translate the sustainability 
principles by city design; 
 
 Jobs located in communities so that time spent travelling are reduced.  
 Walkability in communities through interconnected streets so that services 

easily are reached.  
 Green spaces that provide the opportunity for recreation.  
 Infrastructure that reduces environment impact. 
 Housing that is varied and enables dwellers with different income to live 

together and access the same services.  
 Planning for maintenance and management at early stage. 

 
Five different aspects of urban sustainability should be applied in the Indian 
planning context, similar to the common view of the three pillars. These aspects 
are; economic, social, ecological, physical and political, which all affect the 
development of human urban settlements in India. 
 
Economic sustainability is relating to the use of local as well as residential 
resources to benefit the long-term run of communities. This should be done with 
a concern for the natural resource it is based on as well as for the settlement’s 
ecological footprint. The economic pillar in the Indian context is closely related to 
both the social and ecological pillars.    
 
Social sustainability discusses the promotion of equal rights over the natural and 
physical as well as economic capital the urban settlements are built on. There 
should be a particular emphasis on poverty and relegated groups of the society. 
This practice should also respect the cultural diversity, different religions and 
heritage. 
 
Ecological sustainability is to relate the urban construction and consumption to 
the impact it has on the health of the city region and global capacity. This needs a 
careful and long-term consideration of the relationships between the state and the 
environmental resources.  
 
Physical sustainability is concerning the maintenance of the built infrastructure of 
cities to improve the liveability without harming the region environment. Physical 
sustainability is meant to support the local economy. Due to short-term planning 
and focus on profit, the demand for maintenance is larger than the supply. This 
results in a need for more focus on the physical built environment in order to 
reach sustainability.  
 
Political sustainability is about concerning the value of governance actions to 
guide both the relationship and actions of different stakeholders through the four 
above mentioned dimensions of sustainability. This demands both 
democratization and participation of local civil society in the decision-making 
processes100. 
___________________________________________________________________________________ 

100Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 (2010): 74-89 

30 



Methods and implementations 

Planning for a compact city form 
A city’s spatial model has an impact on the urban sustainability. A compact city 
form is promoting a denser city with less distance to services and with efficient 
public transport. It encourages pedestrians and cyclists as well as low energy 
consumption and reduced pollution. High residential population provide social 
safety in terms of ‘eyes on the streets’. The city structure should be compact and 
achieve the following; 
 
 Urban form  

- Dense residential areas 
- Reduced car-dependency 
- Clear borders of neighbouring areas  

 
 Spatial characteristics 

- Social equality 
- Self-sufficiency  
- Independence of government 

 
 Social functions 

- High-dense habitation 
- Active community relationship 
- Efficient social infrastructure 

 
A compact city form that is successful should have a clear focus on public 
transport and transit oriented development. Other areas that are important to take 
into consideration are infrastructure development, participatory planning, mixed 
land-use, urban boundary as well as coordination of different levels of the 
government. The growth of cities towards compact city form strives after creating 
patterns of land-use that are more accessible.  
 
The clear objectives of compact city growth are; 

 
 Control and prevent urban sprawl 
 Maintain a high transit share 
 Create interest in walking and cycling as ways of transportation101 

 
Planning for mixed land use  
A sustainable urban setting features an efficient, mixed land use with a variety of 
housing options including accessory dwelling units, housing over shops and co-
housing. Mixed land-use is promoting all required services like education, markets, 
banks, offices and residential at one site called ‘horizontal mixed-use’ or in one 
building called ‘vertical mixed land-use’102.  
 
 
 
____________________________________________________________________________________________
101Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 (2010): 74-89 
102Smart growth. Mixed land uses. Smart growth principles. 2013. 
http://www.smartgrowth.org/principles/mix_land.php (Accessed 2013-04-30) 
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As image 13 shows the concept of vertical mixed land use. This will impact the 
sustainability in terms of less travel and energy use. As in compact city form, close 
distances will provide more environmental friendly alternatives to driving, for 
example walking, cycling and easier access to public transit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             Image 13. The concept of mixed land use103. 
 
Mixed land use is also considered to provide a more varied and good-sized urban 
population as well as viable base for supporting public transport. Another benefit 
is that it will increase the activity on the streets, and thereby enhance the perceived 
social security. Streets, markets, parks and other public spaces become places 
where people naturally meet. It is furthermore said that mixed land-use is 
contributing to economic sustainability by for example placing commercial areas 
nearby residential areas which is raising the value of the property104.  

3.1.4 Systematic difficulties in reaching urban sustainability 

Reactive plans, policies and programmes show how strong India is in theory when 
it comes to urban sustainability. Though, the practice is weaker and not much is 
done except for the administrative work. There are several reasons for the theory 
not to be working in practice; planning agencies seem to be separated from the 
implementing agencies, there are gaps between capability and capacity, laws are 
out of date and there are issues of data reliability. 
 
The government invested mission JNNURM has received hard criticism for being 
reactive instead of proactive. The mission spoke of renewal and reconstruction 
and not about envisioning the future of the cities of India. Thus, the complexity of 
urban sustainability needs a proactive approach105. 
 
____________________________________________________________________________________________ 
103Land use relationships. Ottawa. http://ottawa.ca/en/city-hall/planning-and-development/community-plans-and-
design-guidelines/design-and-planning-0-1-4-2 (Accessed 2013-04-29) 

104Smart growth. Mixed land uses. Smart growth principles. 2013. 
http://www.smartgrowth.org/principles/mix_land.php (Accessed 2013-04-30) 
105Gopal, Karuna. Sustainable cities for India – can the goal be achieved? FUTURARC. (2012) 
http://www.futurecities.org/images/media/pdf/Sustainable%20Cities%20-%20Karuna%20Gopal.pdf (Accessed  
2013-04-16) 
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India lacks a governing and observing instrument in order to check the 
performance of the buildings which have one of the green ratings. To have a pre-
certified project is not a legal necessity that ensures the delivery of the 
commitment. A builder can therefore come to use the benefits of having a pre-
certified green project without delivering the features he has committed to. There 
is no later control that will tell if the builder have or have not incorporated the 
promised elements and measures. 
 
This lack of regulatory and monitoring actions to check the performance of 
buildings results in another concern, the make and sell occurrence on which a 
significant part of the construction industry works. It basically means that a 
builder constructs a building and sells it off to the consumer. Since the builder is 
not going to operate the building, the builder will not earn the future operational 
savings of the construction. This contradicts motivation for constructing a 
sustainable building. The challenge is also lack of awareness of the long term 
economic benefits a sustainable building could bring. The client is therefore not 
prepared to pay for the high cost solutions needed in a sustainable building106.      
 
Corruption is defined as the ‘abuse of public power for private gain’ and may result in 
losing beneficial impacts because of an alteration from public to private 
consumption. It has for a long time been a significant concern in the field of 
sustainability within all three pillars; social, economic and environmental. Poor 
governance will result in poor policy formulation, enforcement and 
administration107. 
 
The weakening of the governance and the rule of the law will cause lack of law 
implementation as well as threaten the public safety by encouraging unethical 
behaviour. It will further narrow important resources and become visible through 
inadequate investments in sustainable development. Corruption is also blamed for 
the lack of responsiveness to the market and will replace environment concerns 
with focus on diversion of resources.  
 
It is the loss of resiliency caused by corruption that is resulting in twisted 
objectives which further complicate social, ecological and economic development. 
The connection between these three pillars of sustainable development is 
destructed when corruption occurs. Integrity is the connecting part and corruption 
the opposing, it is therefore considered a direct threat to sustainable 
development108.   
 

 
 
 
 
 
____________________________________________________________________________________________ 
106Sharma, Suklap. Rub of the Green. The Financial Express on Sunday. 31-03-2013 
107Bannerman, Doug. Roberts, David. Why eliminating corruption is crucial to sustainability. Guardian. 17-01-
2012 http://www.guardian.co.uk/sustainable-business/blog/eliminating-corruption-crucial-sustainablity  (Accessed 
2013-05-01) 
108Morse, Stephen. Is corruption bad for environmental sustainability? A cross-national analysis. Ecology and 
society. http://www.ecologyandsociety.org/vol11/iss1/art22 (Accessed 2013-05-01) 
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3.2 Case Study – WSP India Consultants Ltd 
The vision of urban sustainability in India was best implemented by a case study 
on a practicing engineering company. WSP India has been a supporting company 
and has given an understanding of the Indian needs in a future sustainable city. 
This has been completed through analyses of a questionnaire, workshops as well 
as an on-going project for one of WSP’s clients. Due to confidentiality, the chosen 
project had to be renamed to the ‘Green City Master Plan’ and certain pictures and 
information had to be excluded.  

3.2.1 The Green City Master Plan 

WSP describes the Green City as a new development in India with long-term 
sustainability at the heart of the design. The Green City is intended to be a 
modern city with supporting infrastructure to take care of its multifarious needs 
for the next decade. In doing so it strives to improve quality of life, walkable 
spaces and enabling environmentally-sound. In addition to effective use of 
resources it expects to attract economic activity to the region. The Green City is 
financed through the developer selling pieces of land and real estates during the 
process of the project.    
 
The project site is an un-built ground situated between Delhi and Agra where the 
new Yamuna expressway will serve as a vital transportation corridor to improve 
mobility in the Green City. The city is meant to be dynamically integrated, 
consisting of three land parcels separated by strong barrier lines (expressways) and 
surrounded with urban villages as Image 14 implies. The project is currently in the 
beginning stage and is planned to be complete in 20-30 years.  
 
 

 

 

 

 

 

 

 

 

 

 

 

                                                  Image 14. The Green City layout. 
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The parcels are soon to be home to approximately 700 000 inhabitants, with 
nearly 900 000 daily commuters which results in 1.6 million people during 
daytime. It pursues to establish a modern way of living anchored by business, 
commercial, sports, health and educational enterprises. The Green City is meant 
to create residential accommodation amongst landscaped boulevards where open 
public squares intersect with walking spaces, featuring all of the modern 
conveniences, services and benefits of living in a sustainable city.  

Urban design 

The Green City has involved a focus on a better balance between pedestrians, 
motor vehicles, cyclists and public transportation. The layout of the streets aims 
towards a more civilised behaviour amongst the vehicles which will make people 
on foot and cycle more comfortable.  
 
Two functions of the streets have been recognised during the planning; the street 
as a ‘place’ and as a ‘movement’. A balance is needed between place elements to build 
great streets as opposed to roads which usually have a movement function that 
serve the needs of the motor vehicle. Image 15 demonstrates the studied principle.  

 

 

 

 

 

 

 

  

 

 
  

                        Image 15. Place and movement. 
 

The streets can be clearly distinguished using the diagram above. Outside the city 
are the roads, for example the expressway with a movement function only. Inside 
the city, the streets have a hierarchy of well-designed streets covering boulevards, 
avenues, streets and lanes. Other aspects taken into account are the placing of 
buildings for a good relationship with the streets, a strong landscaping strategy as 
well as high quality materials. In the Green City the streets are connected to 
maximise the walkability and give the inhabitants the choice of how to move 
around. It will help to spread the load of the traffic over a network of human scale 
streets and boulevards. 
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This clear hierarchy has been set up so that the network is legible in terms of 
streets that are more or less significant. It is a functional hierarchy to help with the 
distribution of traffic onto suitable thoroughfares and for people to be able to find 
their way around the city. All streets have been designed to have a speed of 
around 30 km per hour or less. Benefits following the low speed strategy are that 
the traffic flow is maximised and the safety for pedestrians is improved. The focus 
on the streets as meeting places add social value, human interaction and contribute 
to the social pillar of sustainability.  
 
As the cities grow, advances and expansion of the streets may occur to 
accommodate additional traffic lanes or public transport routes. The Green City 
has been future proofed and has taken these changes into account.  
 
The Park Boulevard 
In order to create one unified city, a park boulevard is planned to run through the 
three parcels. The boulevard will be the signature feature and 15 km long. In many 
places the boulevard expands in width to generate park and entertainment spaces 
to anchor districts and neighbourhoods. These include active and passive 
recreational parks, parks with lakes and festival spaces, urban plazas as well as 
terraces lined with coffee shops, cafes and live performance spaces. These features 
will generate an increased economic activity as well as a social gain.   
 
Public Transport 
The parcels will generate around 700 000 inbound trips in the peak. It is therefore 
important to prioritise an efficient public transport system. A key element in 
achieving the transport demand levels of around 25 000 passengers per hour, will 
be the delivery of the extension of the Delhi Metro.  
 
In addition to the proposed Metro, a public transport system that links all three 
parcels together is necessary. The level of demand indicates that a so called ‘bus 
rapid transit’ (BRT) is what offers the most appropriate and flexible solution. The 
BRT network is to be supplemented by a bus system that provides access across 
the city and suburbs.  
 
Walking and cycling 
Important components in the overall sustainable transportation strategy are 
pedestrian and bicycle infrastructure. In order to create a walkable city, a city of 
streets, a pedestrian and cycling strategy has been developed. The strategy has 
been reflected in all road types throughout the city where provision for 
pedestrians are ensured. A cycling network is proposed to run on the Boulevard 
with principal streets and park areas. It is an integrated network which will link 
origins and destinations such as work and home.  
 
No segregated cycle provision has been planned for minor streets in residential 
areas. These streets are narrower and more lightly trafficked and therefore safer 
for a ‘mixed-mode use’. 
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Parking  
Provision of parking spaces will be important in order to manage the car 
movement. High levels of parking provision are necessary in the early stages as the 
cities grow and the transit systems reach critical mass. A staged strategy of parking 
provision is therefore recommended for commercial and retail development.    
 
Transport is an important area to consider when planning for sustainability since it 
affects all three pillars. The social pillar benefits from the encouraged human 
interactions that an easy accessed public transport system brings. Together with a 
well-organised walking and cycling network, the transport system will also 
contribute to better air quality and reduced level of noise from the other traffic. 
This will increase the health of the population and add value to the ecological 
pillar of sustainability. The ecological pillar benefits from this through an 
increased flora and fauna, less water pollution and the efficient land use of the 
road network. When it comes to the economic pillar of sustainability, public 
transport is an impulsion to a long term local economic gain. It will also favour 
the local markets placed close to the public transport stations since these have the 
potential of a high flow of daily visitors.    
        
Water, waste and energy strategies 
 
Since the Green City is a completely new development it has the advantage of 
creating a well organised plan for the future water, waste and energy consumption.  
 
Water and sewerage 
The vision is to create a landscape with a number of large lakes throughout the 
city. In addition to the lakes, the city are planned to contain a series of green 
corridors including bio-swales and seasonal ponds. These features have to be 
planned for all seasons which means that they must be able to handle the heavy 
monsoon rains as well as the drought.   
 
The surface water strategy will include managing the runoff from developed areas 
with these networks of bio-swales, ponds and lakes. The bio-swales are seasonal 
watercourses used to convey water above ground to storage areas. Ponds will be 
located in the lower points of the catchment where parks have been planned. The 
four proposed lakes will form important points in their districts and increase value 
to the surrounding properties.   
 
If the water demand is met only by groundwater, around 225 million litres per day 
would be required. Through a range of water demand reducing techniques such as 
rainwater harvesting, dual flush toilets and water efficient white goods, the total 
demand will be reduced by 23%. The water consumption will be individually 
considered per household with the expected price of Rs.15.00 per kilo litre. This is 
equal to US 0,28$ per kilo litre and includes costs of bulk water, power, treatment 
and distribution. Costs for maintenance arises thereafter.   
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Another advantage with the Green City being a new development is that 
recirculating pipework can be laid as a fraction of the cost of retrofitting. By doing 
so, the groundwater demand will be reduced by another 37%. This demonstrates 
the efficiencies in reusing the water.  
 
The sewerage system is managed by dividing the three land parcels into 20 utility 
zones. These have a decentralised arrangement of water and wastewater along 
with the solid waste management facilities for each zone. 
 
Waste management  
The Green City needs an appropriate waste management strategy in order to 
reflect the commitment that has been made to the environment, the health of the 
people and sustainability. It is also needed to meet current and future Indian 
regulations.  
 
Almost 860 000 tons of waste will be generated in the city every year. Out of that, 
250 000 tons will be recyclable materials and 570 000 compostable materials. The 
total sewage generation will be 2 700 tons per day and the garden wastes collected 
on site equate to one million tons per year. To be able to achieve a target of 
landfill avoidance, waste will be collected in a central organised method through a 
city-wide facility management. It will maximise the collection of segregated waste. 
Three main methods of waste treatment are planned; 

 Thermal treatment of organics, plastics and papers will provide fuel to treat 
waste and to generate around 30 megawatts of electricity.  

 Biomethenation is to be used in association with sewage water treatment 
plants. The estimated one million ton of sewage generated per year will 
produce methane gas to create about 10 megawatts of electricity. 

 Composting for the extensive landscaping on site with over 100 000 tons 
of compost required per year. With nearly a million ton of garden waste 
generated on site, in-vessel composting could be utilised to self-generate 
the required compost material.  

By using these methods the Green City will be reducing the total volume and 
associate carbon emissions from avoided landfill by over 90%.  
 
Energy supply  
A study on the current energy supply and need in the Uttar Pradesh region in 
northern India, helped finding alternative options for the Green City. These 
included energy efficiency improvement, renewable energy and use of on-site 
waste. There are a number of energy solutions that have been considered but the 
proposed strategy for the Green City contains of three main elements;  

 Energy efficiency improvement according to ECBC. 

 Waste to energy plants. 

 Solar thermal water heating with switching the back-up generation from 
diesel to natural gas.  
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Climate adaption  
 
Since the Green City is situated in Uttar Pradesh, there are a variety of weather 
conditions and environmental phenomenon to take into account. There are three 
seasons in total; summer, monsoon and winter96.  
 
Summer falls in March to June with a rising temperature from 23 to 45 oC. The 
monsoon can be expected from mid-June to September. The average rainfall is 
measured to 932 mm and due to frequent heavy rainfall flooding can occur. The 
Yamuna bund is currently protecting villages along the river. If this bund was to 
be overtopped or broken in the monsoon season, flood water would inundate the 
land and the villages will be flooded. In the future, when the Green City is 
completed, the bund will be required to perform the same function but protecting 
two million people. Its performance is therefore critical to the viability of the 
project. The winter season is caused by cold waves from the Himalayan regions. 
During the peaks of winter, it might get as cold as 3 to 4 oC.  
 
The site for the Green City is ranked under seismic zone III for earthquakes, on a 
scale of one to five. The wind and cyclone zoning for the site is considered to be 
at a very high damage risk108.  
 
The climate design for the Green City has been based on the traditional Indian 
strategies such as high buildings that create shade, narrow streets that limit solar 
exposure and with a strategic location that captures cool monsoon winds. Account 
also has to be taken to the variety in land. A climate analysis has been done on the 
site regarding rainfall, seasons and wind patterns. Water and soil resources as well 
as flood risks have also been taken into consideration. 
 
Approaching sustainability in the city 
 
The progress in making the Green City a sustainable development needs to be 
stated. This is done by using the following tools;  
 
Life cycle carbon analysis  
The life cycle carbon analysis model is a method for assessing the overall impact 
of carbon and cost of a large phased project. Many different elements are added in 
sequence and at an inconsistent rate of growth. Certain areas of the development 
may mature at different times to others.  
 
Life cycle costs has been calculated incorporating the rising price in fossil fuels 
and technological renewal. When discounted it was determined that larger scale of 
diesel reduction through fuel-switching to gas technologies would lower 
operational costs significantly as well as provide reasonable carbon emissions 
abatement. 
 
 
 
____________________________________________________________________________________________ 
108Greater Noida Portal. Climate. 2011. http://www.greaternoidaweb.in/climate.aspx(Accessed 2013-05-07) 
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This compared favourably against the other proposed options which, although 
were cheaper per ton of carbon abated, bore significantly greater capital, 
operational and maintenance costs.  
 
In addition, the fuel switch of diesel with gas represented an economical 
abatement of carbon; the reduction in use of high emissions fuel rather than the 
offset by renewable energy technologies, demonstrating the economic sense in 
carbon elimination rather than abatement. 
 
Citimetrix  
In order to be able to quantify the actions that are being taken, the Citimetrix 
sustainability indicator tool has been developed especially for this project. The 
Green City has been put in relation to the best case scenario in order to quantify 
the progress and find where improvements are needed. 
 
A series of indicators have been identified across seven areas which must be taken 
into consideration for any sustainable development. These areas are; climate, 
energy, water, environment, materials, social and transport. Within each area the 
indicators are weighted from one to five to show relative importance and then 
they are scored depending on how the Green City performs against the relevant 
metric. Modifying and updating these metrics as the project moves forward will 
reflect the project’s continual progress towards becoming a leading sustainable 
development.  
 
The climate metric evaluates the causes and effects of the man-made climate 
change in the Green City. GHG emissions from energy, water, waste and 
transport are calculated. Two key ways that are used to reduce the effects of the 
urban heat island are reflective surfaces and reflecting in the streets.  
 
The energy metric looks at both the demand and supply of energy and compares 
this to the best practise energy consumption data. Further, the metric assess the 
renewable heat, renewable electricity and energy recovered from waste. It also 
evaluates the percentage of heating and cooling.  
 
The water metric aims at having access to clean and fresh water where both the 
demand and supply sides are considered, with the demand reduction being a key 
indicator. It also evaluates the use of recycled water for irrigation and within 
buildings. Aside from harvesting rain water from the monsoon, the main source 
of water is likely to be abstracted from the aquifer.  
 
The environment metric considers the impact of the Green City on the local 
environment evaluated based on air quality, water contamination and biodiversity. 
An indicator measures how the land use of a site can be improved through the 
development, for example by remediating contaminated land. 
 
The material metric evaluates the responsible sourcing. It should be sourced 
locally which stimulates local economy and reduces the environmental impact. 
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The social metric considers how the communities will live and function as a 
society and what is required for them to do so within the development. The aim is 
to build a city that will provide education, health care, sporting facilities, jobs and 
affordable housing.  
 
The transport metric looks at impact of transport systems on the environment, 
both in terms of GHG emissions and local air quality. Metrics have been created 
to assess what access there is to local service nodes, bus networks and mass transit 
systems. Provision for charging points for future electrical vehicles in the 
development is also taken into account.  
 
The total outcome of the Citimetrix clarifies that the areas with the highest 
weighting are climate, energy and water which is implied by image 16. 
 
 

 

 

 

 

  
 

 

 

  
 

  
Image 16. The total result of Citimetrix. 

 
To clarify the weighted result, the scored numbers are displayed in image 17. 

 

 

 

 
 

 

                                    Image 17. The weighted result of Citimetrix. 
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Social and transport are areas that do not weigh as much as the others. Transport 
is the area that should be the most considered since sustainable transport systems 
can make a positive contribution to environmental, social and economic 
sustainability of the communities they serve. It is not unusual that the social part 
in a project is overlooked. When compared to the general view of sustainability it 
is similar; the environment and economic are dominant. India has a higher need of 
prioritising the social part and when it is not realised to the same extent as the 
other two pillars, sustainability and a healthy urban growth cannot be achieved.  
 
The result of Citimetrix social aspects is stated in image 18 below. It implies that 
the access to sporting facilities has been more prioritised than affordable housing 
which again implies that one of the most crucial social parts is not as considered.  
 

 
Image 18. Citimetrix result of the social pillar. 
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3.2.2 Additional observations within WSP India 

For projects to be carried out in a successful way, using planning stages is crucial. 
Presented below are the mainly used planning stages in India as well as the 
implementation of a project.   
 
Planning stages 
 
In India there are five existing planning stages comparable to the United 
Kingdom’s Royal Institute of British Architects (RIBA) work stages, as image 19 
shows. Each stage is described in chronological order, from the start of a project 
to its maintenance109.  
                           
                         RIBA (UK)      INDIA 

 

 

 

 

 

 

 

 

                                      

                    
  
                    Image 19. RIBA and the Indian work stages110. 
 
Stage one, concept and schematic, includes the three RIBA stages appraisal, design 
brief and concept. In practice it means to identify the needs, possible constraints, 
procedures and the organisational structure. The range of consultants and the key 
requirements are confirmed. Specifications and a preliminary cost plan are the last 
completed.  

Detailed design is the second stage and replaces the design development and is 
stage number two in the Indian context. This is where the development of 
concept design is finalised. Application for detailed planning permission is made. 
 
____________________________________________________________________________________________ 
109Professional Education and Development Record. RIBA plan of work. 2011. 
http://www.pedr.co.uk/Guide/StudentRIBAPlan (Accessed 2013-05-07) 
110Ibid. 
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Stage three is tender which includes technical design, product information and 
tender action. It is in this stage preparation of technical designs, production 
information and further required information for construction is made. 
Application for statutory approvals regarding standards and construction safety is 
completed. Tender documentation is prepared to enable tenders to be obtained 
for the project.  
 
Good for construction is the fourth stage which includes tender action, 
mobilisation and construction to practical completion. This is when identification 
and evaluation of potential contractors and specialists is made. The project 
contract is signed.  
 
The final fifth stage is called use and replaces post practical completion. 
Administration of the contract after practical completion and final inspections are 
made, as well as a review of project performance in use111.  
 
Though the five stages might be effective, they are sometimes not used correctly. 
In these cases, the stages tend to melt together and act as one. In some 
circumstances, the construction on site occurs at the same time as the actual 
design and planning processes. It follows when the client focuses on profit and 
wants to see the physical progress of the invested money as soon as possible more 
than the long term sustainability. This mind set results in short term planning 
which in turn causes an immense need of maintenance in the future. Even though 
there is a need for maintenance it is usually, because of this mind set as well as the 
reliability of the current infrastructure, not planned for nor prioritised.  
 
Theory and practice  
 
WSP India combines their expertise with international resources through many 
projects, including the Green City. This in turn creates a paradigm where 
professionals try implementing concepts brought to India from the west. Even 
though the theory seems immaculate, complications occur when these concepts 
do not consider the Indian context.  
 
The theory of the Green City is an example of the implementation of international 
concepts. It focuses on a balance between the three pillars of sustainability, 
though it is shown that the practice appears to highlight the social and economic 
pillar. This is a result of capital expenditures; bringing international practises will 
put more stress on their approved investments. Therefore they are only focusing 
on the mandatory requirements of local authorities in relation to the 
environmental sustainable pillar.  
 
 

 
____________________________________________________________________________________________ 
111Professional Education and Development Record. RIBA plan of work. 2011. 
http://www.pedr.co.uk/Guide/StudentRIBAPlan (Accessed 2013-05-07) 
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Another factor that reduces the focus on the environment is the high cost of 
sustainable solutions. Though the concept/schematic stage in urban planning 
might have the intention of an environmentally sustainable outcome, the first 
proposals have been excluded due capital expenditures. This scaled down focus 
appears when the theory becomes reality and the updating of these solutions is 
postponed. This indicates short term planning and focus on quick profit.   
 
When theory of the Green City has turned into practice, the predicted population 
has halved due to real estate market dynamics. This will in turn depreciate 
property values and therefore do not provide investors high appreciation in short 
terms. Another reason for this change in dynamics is the lack of the government’s 
interest in the infrastructure development. In an earlier stage, the government was 
supposed to invest in an airport close to the site. However, they have deserted this 
idea which depresses the attraction. High cost is another reason of abridged 
costumer response. The major impact on the expected population has changed 
the basic infrastructure necessities. In the current scenario WSP is trying to match 
the master plan with revised infrastructure needs. 
 
Questionnaire  
A questionnaire about the remaining challenges in order to reach urban 
sustainability in India was sent out to 50 employed engineers at WSP. It was 
answered by 45 and 30 were usable. The engineers were asked to rank the 20 
challenges that were found when researching urban sustainability in India which 
are described in earlier chapters and listed in image 20. They were asked to rank 
them from one to five where five was considered the most important (appendix 
1). A conclusion of which challenge that needs the most attention could be made 
by adding the points of each challenge.  

                                                      Image 20. Result of questionnaire. 
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The collected answers clearly implied that corruption is considered to be the main 
challenge in order to reach urban sustainability in India, shown in image 19. 
Corruption can be derived to the political pillar of Indian urban sustainability 
which therefore needs to be prioritised. Corruption is then followed by growth in 
population, lack of awareness and education in the field of sustainability as well as 
lack of law implementation (appendix 2). This implies that the social pillar also 
needs attention. Further, WSP chooses not to get involved in public sector 
projects which also support the theory of corruption as a main challenge.  
 
Further actions have to be taken in order to reach urban sustainability in India. 
Hence, a proposal for a government eliminated from corruption is made. The 
promoters and government as stakeholders have to take the initiative, since one 
controls the capital and the other controls the policies. When these are leading by 
example, it will bring trust and in turn the people will follow their lead.  
 
The questionnaire implies that following challenges are connected to corruption, 
though perhaps not always as visible. For example, waste and public safety can be 
derived to lack of law implementation, which is a result of corruption. Therefore, 
elimination of corruption together with an initiative taking government could 
generate awareness of sustainability as well as sufficient education in the field and 
law implementation would follow. A growing awareness and governmental 
interest in the field through better practises are expected to make the urban 
sustainability movement in India reach substantial influence.  
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4 Findings  
Three research questions were posed in the introduction of this thesis and 
answered in the chapters below. The underlying methods are a document analysis 
and a case study. The answers are also based on the theoretical background. 
 

4.1 What does urban sustainability mean in an Indian 
context compared to the common one? 
The study implies that the definition of sustainability as a concept is quite unclear 
and depends on what interpretations that are made in what context. The United 
Nations has defined sustainability by dividing practices into three pillars; social, 
ecological and economic. This is referred to as the common definition and its 
practices are usually applied in the west. Bokalders have translated these pillars 
into an urban sustainability context which work as a base when defining the 
meaning of the concept in an Indian context. 
 
Since it is hard to use a universal definition, each place has to be approached with 
an adapted development model. The vague definition certainly adds questions and 
a struggle in translating it into practice. Five pillars, instead of the common three, 
have to be considered when approaching urban sustainability in an Indian context. 
These pillars include the three common ones as well as the two additional; 
physical and political. Even though the three common pillars are included, they 
have different meaning and focus in India compared to the west.  
 
The Indian social pillar highlights the extinguishment of poverty, inequality among 
citizens and the lack of public safety which are crucial areas. When compared to 
Bokalders circular model, the distinguished differences are found to be that the 
western world is more focused on the ecological pillar, since this pillar is the most 
appealing in business and marketing. This pillar is also mostly used when 
measuring sustainability among different businesses. Therefore, in both cases, the 
social pillar tends to be overlooked since India has a tendency to apply the western 
concept. 
 
The ecological pillar is the most considered and has a similar meaning in both 
contexts. Although it is equally prioritised, the difference lays in the practise. With 
India’s constant focus on short term planning the consideration for the ecological 
pillar decreases when the high costs for sustainable solutions appear. It is easier to 
see the economic advantage with a cheaper alternative at first though the higher 
costs for the sustainable solutions will, in the long run, yield a greater profit. This 
makes the ecological pillar, in the Indian context, closely connected to the 
economic. 
 
The physical pillar is added in the Indian context since short-term planning and 
focus on profit currently is dominating the building industry. This makes the 
demand for maintenance larger than the supply which in turn results in a need for 
more emphasis on the physical built environment in order to reach sustainability.  
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The political pillar is applied because of the concerns for the value and quality of 
governance actions. It affects the four other pillars since the government should 
provide guidance and set an example, both with instructions and by executions.   
 

4.2 What strategies are implemented in the attempts 
to achieve sustainable urban success in India?  
The Indian government has introduced several strategies in order to enable the 
achievement of sustainability in the Indian cities. Different tools of measuring 
sustainability have been accepted, though they mostly focus on the environmental 
part of sustainability. International rating tools, such as Leed and ECBC, together 
with the specifically developed Indian system, Griha, are used. As a result of these 
government-approved rating systems, Indian authorities have found ways to 
reward the use in terms of better interest rates and margins as well as quicker 
clearance to start a project. These methods are meant to generate a higher interest 
in building sustainably.  
 
In order to take an initiative for urban renewal, the Indian government has 
announced JNNURM which is the largest mission for urban sustainability in 
India. The government has also taken a step towards urban sustainability by 
moving the responsibility of the decision making processes to local municipalities. 
These Local Bodies have thereby received more power over their own land. This 
is a step towards participatory planning which is a strategic management of 
sustainable urban planning.  
 
Another major planning strategy for urban sustainability is the spatial city forms 
since it regulates ways of transportation, public safety, social well-being and 
interaction as well as economic commerce. The compact city and mixed land use 
are two of these spatial city forms that are implemented in India. A compact city 
form and mixed land use are meant to prevent urban sprawl which is crucial when 
handling the growth of the Indian cities.  
 
WSP India uses international resources as a strategy towards achieving sustainable 
urban success in their projects. The Green City is a clear example of how 
international expertise has developed a sustainability approach through a rating 
system called Citimetrix, created specifically for the Green City. 

48 



Findings 

4.3 What main challenges still exist to overcome in 
order to reach urban sustainability in India?  
Corruption together with growth in population and urbanisation are the 
substantial challenges to overcome in the process towards urban sustainability in 
India. They underlie most of the other difficulties.  
 
Corruption has been identified as the main challenge in India. It affects the law 
implementation, policies and strategies which are important for an urban 
development to be sustainable. Problems follow and the cities of India are 
therefore struggling with their existing features. Basic services such as waste 
management, water and sewerage as well as traffic are main challenges since they 
are heavily pressured by the increasing population. Poverty is also a key to urban 
sustainability since it is proved to slow down the economic growth of a city.   
 
The built form has become complex and disorganised. The urgency of 
maintenance and transformation of the infrastructure has resulted in 
implementation of remedial solutions. This causes the short term planning which 
is recognised as another main difficulty to overcome. The findings imply that the 
lack of maintenance and short term planning is connected through a vicious circle. 
The reliance of the current “working” infrastructure is identified as another 
underlying problem. The quick problem solutions can further be derived to the 
lack of awareness in the field of sustainability. The lack of awareness causes 
difficulties in knowing what sufficient methods to use in order to achieve 
sustainability.  
 
The planning stages have been identified as a contributor to the existing gap 
between theory and practice. When they tend to melt together, the ambition of 
urban sustainability disappears. The quick profit mentality of stakeholders 
together with the high cost of sustainable solutions is recognised as reasons. The 
diffused planning stage in India causes a quicker planning and construction 
process than in the west. Clients want to see physical progress as soon as possible 
which is why the sustainability approach, in these cases, gets neglected. This 
demonstrates that urban sustainability may look better in theory than in practise. 
 
The main challenges, corruption and growth in population, are identified to be 
included in the political and social pillars of sustainability.
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5 Discussion 
The following chapters evaluate the findings and the methods implemented to 
complete this thesis. The purpose, objective and research questions lie beneath the 
discussion.  
 

5.1 Discussion of findings 
The purpose of this thesis was to enable improved urban sustainability in India. 
For this to succeed, the objectives were to chart the Indian characteristics as well 
as to identify difficulties regarding urban sustainability.  
 
The findings of the three research questions are discussed and analysed below.  

5.1.1 What does urban sustainability mean in an Indian context 
compared to the common one? 

During our stay in India, we observed that India is imitating the western principles 
in urban sustainability which contribute to a social urban segregation since it only 
addresses the rich. The west takes a leading role and act as a good example for a 
developing country to follow, even though that is not always the case.  
 
From our experiences, the western world seems to consider themselves to already 
have achieved the issues in the social pillar which is why it is overlooked. When 
India then imitates this practice, crucial areas are neglected which is more 
noticeable in India than in the west. It is therefore difficult to translate the western 
methods to the Indian context in an efficient manner.  
 
It is the ecological pillar that is always the most considered. From our 
observations, it is because the term sustainability appears to be equal to 
environmentally friendly for the unaware. Another reason is that achievements in 
ecological sustainability are easier to measure and compare to the set standards 
and goals. The comparison has further become a competition in performance, 
especially when marketing projects and companies. This puts the other pillars, 
mostly the social one, on the side line.   
 
We have also experienced the short term planning with its focus on quick 
economic profit and the impact on the urban environment in India. Because of 
the urbanisation and the rapid urban growth, the Indian cities quickly have to 
meet the needs of a growing city. This is done by a rushed urban planning process 
which leads to a focus on short term solutions since they are both easier and 
quicker to apply. This results in the need of maintenance which is a good example 
of where the economic, ecological and the physical pillars connect.  
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The political pillar is the one that we believe requires most attention. The Indian 
government stands for many concerns in the other pillars. It has the power to 
change but lacks the will. From experiences, it appears that people with the 
possibility to do something about a situation either lack awareness about the 
problem or choose not to see it.  
 
We have identified that the political and physical pillars do exist in the west as well 
but is taken for granted. Therefore, the physical pillar can be included in the 
economic pillar. The political pillar can be seen as the main pillar, controlling the 
other ones. Since these two pillars are not adequate in India, they need to be 
separated into pillars of their own to get attention. 
 
In completing this thesis we progressively learned that there are many different 
ways to approach urban sustainability depending on the context. Each place has 
its own requirements which is why there are neither rules nor instructions for 
sustainable urban development. Though, India is on its way towards finding a 
process in reaching urban sustainability that works in an Indian context. We 
believe that it is important for India to commit to a sustainable urban 
development in order to have a healthier future. 

5.1.2 What strategies are implemented in the attempts to achieve 
sustainable urban success in India?  

Even though many strategies such as the planning for spatial forms are considered 
and implemented, urban sprawl will still happen but in a different manner. Along 
with a better economy as well as the increase in population, a demand for larger 
real estates will appear and the city will therefore spread. With a continuous 
increase of population follows the difficulty in keeping the cities’ development 
sustainable. This in turn leads to uncomfortable questions being reflected upon; is 
it right to control the growth of a population for a healthier urban development?  
 
It seems like India is determined not to be classified as a developing country. This 
can be noticed through the government’s misplaced attention by using 
international methods and focuses. It leads to marginalised groups being neglected 
and excluded from future plans of the Indian city. Without focus on the crucial 
areas and efforts towards involving and removing poverty, a country and its cities 
cannot become sustainable. During our stay we heard about the government’s 
temporary remove of beggars from the streets. The beggars were relocated to 
places not likely to be visited by tourists to avoid an interpreted poor picture of 
the country. This again confirms the constant focus on short term solutions.  
 
The government’s JNNURM mission is an example of how ambitious a strategy 
can look in theory and how the practice is reactive instead of proactive. To 
accomplish more comprehensive strategies the gaps between theory and practice 
needs to be eliminated. New theories and practices explicit for developing 
countries and their contexts should therefore be established.  
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Implemented systems for measuring sustainability are mainly directed towards the 
environmental. The stricter observations and the promotion of sustainability from 
international organisations are causing the misplaced focus in India. The 
environmental performance is easier to measure and compare to the set 
international objectives. This makes it possible for India to get interpreted as a 
competitive country when it comes to sustainability. Even though the ecological 
pillar gets prioritised in the measuring systems, the law implementation and the 
control of the promised design actually being achieved is missing. This makes 
builders using the benefits without building what was first initiated.   
 
Since the Citimetrix has been developed only for the Green City, the needs of this 
specific place are set in focus. This comes with benefits since using one universal 
system for any project at any site has a too general approach. Every project needs 
to be looked at individually which is why a universal system would not be 
appropriate.  
 
Our study shows that most of India’s current strategies do not fully contribute to 
the implementation of sustainable urban development, at least not in reality. 

5.1.3 What main challenges still exist to overcome in order to reach 
urban sustainability in India? 

One of our first observations in India was that waste management, water, 
sewerage and traffic are extremely visible challenges facing urban India. Traffic is 
the one of them considered easiest to address by sufficient public transport. The 
emergence of economic growth has led to an increased middle class and car 
ownership. Thus, we conclude that a rich country is not a country where the poor 
drive a car, it is where the rich travel by public transport.  
 
We have also observed short term planning as a result of the lack of awareness as 
well as the Indian mind set; build – neglect – rebuild. In this context it is essential 
to be aware about that the practising construction workers in India are previous 
farmers without training or education. We believe that if India’s stakeholders 
admit that sustainable urban development needs a long term approach and start to 
exert the practise of it, they have come far. Hence, there is a great need of 
education and increased awareness, not only among construction workers but also 
among the citizens of India.  
 
When discussing the Green City and its practices, one question keeps coming 
back to us; why invest in a completely new development instead of focusing on 
the problems in already established cities? We therefore interpret this 
development as a prestige project that only promotes a sustainability façade 
instead of digging deeper and try solving the actual problems. Though, we also 
identify the Green City as a motivator that generates both awareness and interest 
in the continued work towards urban sustainability in India.  
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Further, from the start of this thesis we have assumed that urbanisation and 
growth in population are the main contributors to the many challenges. This is not 
correct since corruption has proven to be just as big of a contributor or even 
more curtail. Without corruption, the government would have a greater possibility 
to control the growing population as well as its following challenges. 
 
We imply that the found challenges are all dependent and connected to each 
other. One generates another and it never seems to end. Therefore, changes have 
to be made first and foremost on the political level. 
 

5.2 Discussion of methods 
 
The following chapters evaluate the methods implemented throughout this thesis. 

5.2.1 Literary study and document analysis  

This thesis includes a wide range of theories, definitions and practices which 
required a substantial literary study and a complementary document analysis. The 
reference objects and sources have been selected based on recommendations and 
inspiration from supervisors as well as previous investigations in the field. 
 
In the beginning of the research, it was challenging to evaluate the chosen subject 
since its definition is quite vague. However, as the study progressed, more specific 
literature were attained which made it easier to separate the valuable information. 
Exploration of research and theories made it possible to link studies and areas 
where past investigators agree or disagree and areas where questions still remain to 
be answered. 
 
As the field of urban sustainability is still developing and theories are added and 
modified, it was particularly difficult to limit the data gathered for the document 
analysis and literary study.  

5.2.2 Case study 

The case study required an understanding of existing Indian cities and their issues 
in order to draw a comparison with a new development, such as the Green City.  
Since the project is built from scratch, the planning and the execution of 
sustainable solutions are easier to address. Most of today’s concerns regarding 
sustainable urban development are about management and development of 
already existing cities, which is why some methods in the case study are difficult to 
apply in other urban sustainability projects.  
 
Conducting a case study in India was hard to prepare beforehand since the 
expectations were different from the actual experience. This resulted in time spent 
on reorganising the structure and layout of the case study.  
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Another difficulty was the language barriers. Within the case study a minor 
questionnaire was sent out to 50 engineers at WSP. Out of these, 45 replied, but 
only 30 of them were useful. It became clear that the communicated instructions 
were complicated and that specific terms were unknown among the respondents. 
A way to improve the questionnaire is to analyse the targeted audience and adapt 
the used language and instructions according to their knowledge.  
 
Informal conversations were held to gain information about the case study. These 
were conducted in English, since neither of the parts had the possibility to 
communicate in native language. This might have affected the result in unnoticed 
misinterpretations and misunderstandings, regarding both questions and answers. 
If language would not have been limited, a systematic observational study could 
have been conducted as well as gathering of more empirical data of the observed 
area.  
 
The confidentiality at WSP acted as a limitation when conducting the case study. 
Actual names, numbers and photos had to be modified or deleted. 
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6 Conclusions and recommendations 
The Indian context is complex and with different interpretations of the term 
sustainability it becomes difficult to evaluate. It is therefore important to have a 
holistic approach towards the term. The discussion should be on how to connect 
the sustainable urban development with the urban form and structure. The task of 
the upcoming years is to narrow the gap between the theory and practice.  
 
Today’s record is that India is succeeding brilliantly on some levels such as 
economic growth yet failing miserably when it comes to political sustainability. If 
India is sincere about a sustainable urban development, it is important for the 
Indian government to take a leadership position in using and promoting 
sustainability. Even though it takes hard work, urban sustainability will start with a 
sustainable government.  
 
The subject of this thesis is a never ending debate since the topic has as many 
interpretations as interpreters. Further, the thesis can be used as a base in order to 
enable improved urban sustainability in India.  

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

55 



References  

7 References 

A complete list of references including books, electronic sources and journal 
articles as well as newspaper articles and images follows.  

7.1 Bibliography 

Anonymous. Indian capital Delhi bans plastic bags. BBC News India. 23-11-2012. 
http://www.bbc.co.uk/news/world-asia-india-20457764  (Accessed 2013-04-24) 
 
Anonymous. Urbanization. Population Bullentin no 3 (2008)  

Ansari, Hamid. Around 80 pc of sewage in Indian cities flows into water systems. 
International water management institute. 2013-03-05. 
http://articles.economictimes.indiatimes.com/2013-03-
05/news/37470083_1_untreated-sewage-water-sources-million-litres (Accessed 
2013-04-22) 
 
Association for Development and Research of Sustainable Habitats. About 
GRIHA. 2012. 
http://www.grihaindia.org/index.php?option=com_content&view=article&id=7
3 (Accessed 2013-04-24) 
 
Bannerman, Doug. Roberts, David. Why eliminating corruption is crucial to 
sustainability. Guardian. 17-01-2012 http://www.guardian.co.uk/sustainable-
business/blog/eliminating-corruption-crucial-sustainablity (Accessed 2013-05-01)  
 
Bokalders, Varis and Block, Maria. The Whole Building Handbook: How to design 
healthy, efficient and sustainable buildings. London: Earthscan Ltd, 2010.  
 
City Development and Waste Management. 
http://www.medcities.org/docs/2%20city%20development%20and%20waste%2
0management.pdf (Accessed 2013-04-01) 
 

Chase, Steven. Canade, India reach agreement on nuclear trade. The globe and mail. 
06-11-2012. http://www.theglobeandmail.com/news/world/56nglis-india-reach-
agreement-on-nuclear-trade/article4959269/ (Accessed 2013-05-01)  
 
Culture 21. Cultural policies and sustainable development. 2012. 
http://agenda21culture.net/index.php?option=com_content&view=article&id=1
31:cultural-policies-and-sustainable-development-
&catid=64&Itemid=58&lang=en (Accessed 2013-03-28) 
 

 

56 

http://www/
http://articles/
http://www/
http://www/
http://www/
http://www/
http://agenda/


References  

Dodman, David. Blaming cities for climate change? An analysis of urban 
greenhouse gas emissions inventories. Sage Journals. 2009. 
http://eau.sagepub.com.bibl.proxy.hj.se/content/21/1/185.full.pdf+html  
(Accessed 2013-04-01) 
 
Doheryt, Paul. Smart cities. RICS, India. (2012) 
http://www.thedigitgroupinc.com/RICS_SMARTCities2012.pdf  (Accessed 
2013-04-20)  
 
Dymen, Christian. A Holistic Approach to Climate Change. Nordregio News. 
Issue 2 2011. http://www.nordregio.se/en/Metameny/Nordregio-
News/Sustainable-urban-planning-revisited/A-holistic-approach-to-climate-
change/ (Accessed 2013-03-11)  
 
The Earth Institute Colombia University. Cities Lead on Climate Problems and 
Solutions. (2011) http://www.earth.columbia.edu/articles/view/2813 (Accessed 
2013-04-01) 
 
ESCAP Virtual Conference. Local Agenda 21. 2003.  
http://www.unescap.org/drpad/vc/conference/ex_in_15_la21.htm (Accessed 
2013-04-22) 
 
Environmental news and related issues. Sustainable Development. 2009. 
www.goodplanet.info/eng/Economy/Sustainable-development/Sustainable-
development/(theme)/1400 (Accessed 2013-03-15) 
 
Fien, Schreuder, Stevenson and Tilbury. Education and Sustainability: Responding to the 
Global Challenge, Commission on Education and Communication. Cambridge. 2002 
 
Giddings B, Hopwood B. and O’Brien G. Environment, economy and society: 
fitting them together into sustainable development. Wiley InterScience. (2002) doi: 
10.1002/ sd.199 
 
Gopal, Karuna. Sustainable cities for India – can the goal be achieved? 
FUTURARC. (2012) 
http://www.futurecities.org/images/media/pdf/Sustainable%20Cities%20-
%20Karuna%20Gopal.pdf (Accessed 2013-04-16) 
 
Government of India. Strategic plan of  Ministry of Urban Development for 
2011-2016. 
http://www.urbanindia.nic.in/what’snew/strategic_plan_draft_new.pdf.pdf 
(Accessed 2013-04-22)  
 
Griffin, Emma. Patterns of Industrialisation. The Victorian World. (2012) 
http://www.academia.edu/840198/Patterns_of_Industrialisation (Accessed 2013-
04-18) 
 

57 

http://eau/
http://www/
http://www/
http://www/
http://www.goodplanet/
http://www/
http://www.urbanindia.nic.in/what'snew/strategic_plan_draft_new.pdf.pdf
http://www/


References  

Guppy, Julie. Designing future cities. Solutions. 2012. 
http://www.wspgroup.com/upload/Upload/Solutions_complete_V18_low.pdf 
(Collected 2013-02-20). 
 
Homeless International. About slums. 2013. http://www.homeless-
international.org/About-Slum (Accessed 2013-03-28) 
 

Iglebaek, Odd. Global Urban Growth and Decline. Nordregio. 
http://www.nordregio.se/en/Metameny/About-Nordregio/Journal-of- 
Nordregio/Journal-of-Nordregio-2010/Journal-of-Nordregio-no-1-2010/Global-
urban-growth-and-decline/ (Accessed 2013-04-18) 
 
Institute for Sustainable Energy and the Environment. Environmental 
Sustainability. 2011. http://www.bath.ac.uk/i-see/research/sustainability/ 
(Accessed 2013-03-17)  

 

Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 
(2010): 74-89. http://itpi.org.in/pdfs/oct2_10.pdf (Accessed 2013-02-21). 
 
Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-
44. 
 

Manning, Stephen. National contexts matter: The co-evolution of sustainability 
standards in global value chains. Ecological Economics, no 83 (2012)  
http://www.sciencedirect.com/science/article/pii/S0921800911003624 
(Accessed 2013-03-25) 

 

McDermott, Mat. Dubious Waste-to-Energy Incinerator Project Put Delhi Waste 
Pickers Out of Business. Treehugger. 2008-08-07. 
http://www.treehugger.com/renewable-energy/dubious-waste-to-energy-
incinerator-project-to-put-delhi-waste-pickers-out-of-business.html (Accessed 
2013-04-19) 

 

McDonald, Robert I. Urban growth, climate change, and freshwater availability. 
Proceedings of the National Academy of Sciences of the United States of America, no.15 
(2011)  
 

Ministry of Urban Development. Jawaharlal Nehru national Urban Renewal 
Mission. 2011. http://jnnurm.nic.in/about-us.html (Accessed 2013-04-22) 

 

Morse, Stephen. Is corruption bad for environmental sustainability? A cross-
national analysis. Ecology and society. 
http://www.ecologyandsociety.org/vol11/iss1/art22 (Accessed 2013-05-01)  

 

Nechyba, Thomas. Urban Sprawl. The Journal of Economic Perspectives 18. No. 4 
(2004) 
http://search.proquest.com.bibl.proxy.hj.se/docview/212078912?accountid=117

58 

http://www/
http://www/
http://www/
http://www/
http://itpi/
http://www/
http://www/
http://jnnurm/
http://www/
http://search/


References  

54 (Accessed 2013-04-13) 

 

 
Nicholls, Robert J. Coastal Megacities and Climate Change. Geo Journal no 3. 
Volume. 37. (1995) 
http://link.springer.com/article/10.1007/BF00814018#page-1 (Accessed 2013-
04-01) 
 
OECD. Cities and Climate Change. OECD Publishing. (2010) 
http://dx.doi.org/10.1787/9789264091375-en (Accessed 2013-03-29) 
 
OECD. Transforming the energy sector to sustain growth. OECD Publishing. Doi 
:10.1787/9789264115118-4-en. 
 

Orlando, Ernest. India Energy Outlook: End Use Demand in India to 2020. 2009. 
Berkeley National Laboratory.  http://ies.lbl.gov/iespubs/india_energy_outlook.pdf 
(Accessed 2013-05-01) 
 
Our Common Future, Chapter 2: Towards Sustainable Development. World 
Commission on Environment and Development. http://www.un-documents.net/ocf-
02.htm. (Accessed 2013-03-25) 
 
Pac West Consulting Partners. Regional snapshot. 2011. 
http://pacwestcp.com/education/shaleunconventional-resources/india/ 
(Accessed 2013-04-22) 
 
Paliwal, Ankur. Delhi to go greener. Down To Earth. 
http://www.downtoearth.org.in/content/delhi-go-greener (Accessed 2013-04-24) 
 
Population and Natural Resources case study. Pressure on natural resources: 
Energy Consumption. 2012. 
http://cgge.aag.org/PopulationandNaturalResources1e/CS_India_Aug12/CS_In
dia_Aug128.html (Accessed 2013-04-22) 

 
Pucher J, Peng Z, Mittal N, Zhu Y and Korattyswaroopam N. Urban transport 
trends and policies in China and India: Impacts of rapid economic growth. 
Transport Reviews: A Transnational Transdisciplinary Journal 27 no. 4 (2007). 
Doi:10.1080/01441640601089988. 
 
Rashma. Publish Your Articles. What are the problems with Urbanization. 
http://www.publishyourarticles.net/knowledge-hub/economics/what-are-the-
problems-of-urbanization.html (Accessed 2013-03-29) 
 
Reardon, Mitchell. A Contemporary Look at Sustainable Urban Planning. 
Nordregio News no. 2 (2010). http://www.nordregio.se/en/Metameny/Nordregio-
News/Sustainable-urban-planning-revisited/A-Contemporary-Look-at-

59 

http://link/
http://dx/
http://ies/
http://www/
http://pacwestcp/
http://www/
http://cgge/
http://www/
http://www/


References  

Sustainable-Urban-Planning/ (Accessed 2013-03-13) 
 
Reese, Jasmine. 5 Major Problems with Urbanization. 2013. 
http://www.ehow.com/info_10056161_5-major-problems-urbanization.html 
(Accessed 2013-03-29) 
 

Robert W. Kates, Thomas M. Parris, Anthony A. Leiserowitz. What is sustainable 
development. Environment: Science and Policy for Sustainable Development, no.3 (2005): 
8-21 
http://www.hks.harvard.edu/sustsci/ists/docs/whatisSD_env_kates_0504.pdf 
(Accessed 2013-03-28) 
 
Sankhe, Shirish. India’s urban awakening: Building inclusive cities, sustaining 
economic growth. McKinsey Global Institute. (2010). 
 
Sharma, Suklap. Rub of the Green. The Financial Express on Sunday. 31-03-2013 
 
Singh, Shivani. To keep growing, Delhi must change. Hindustan Times, New Delhi 
(2013): 4. 
 
Smart growth. Mixed land uses. Smart growth principles. 2013. 
http://www.smartgrowth.org/principles/mix_land.php (Accessed 2013-04-30) 
 
Southwest Urban Hydrology. Urban Heat Island Effect. (2012) 
http://www.southwesturbanhydrology.com/urbanization-concerns/urban-heat-
island-effect/ (Accessed 2013-04-01) 
 
Sullivan, A, Steven M. Sheffrin. Economics: Principles in action. New Jersey, Pearson 
Prentice Hall. 2003 p. 472. ISBN 0-13-063085-3 
 
Sustain. The Shorter Oxford English Dictionary. Oxford: Clarendon Press, 1964.  
 
United Nations Human Settlements Programme. The challenge of slums: Global 
report on human settlements. 2003. ISBN: 1-84407-037-9. 
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=1156 
(Accessed 2013-03-28) 
 

UN-HABITAT. State of the world’s cities 2012/2013. Prosperity of cities. (2012) 
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=3387 
(Accessed 2013-04-25) 
 

Urbanization’s second wave: A different scale. UNFPA state of world population 
2007. http://web.unfpa.org/swp/2007/english/chapter_1/urbanization.html 
(Accessed 2013-04-18) 
Water.org. India. 2013. http://water.org/country/india/ (Accessed 2013-04-22) 
 

60 

http://www/
http://www/
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/0-13-063085-3


References  

Webb, Flemmich. Sustainable cities: innovative urban planning in Singapore. 
Guardian Professional. (2012) http://www.guardian.co.uk/sustainable-
business/sustainable-cities-innovative-urban-planning-singapore (Accessed 2013-
03-14). 
The World Bank. Electric power consumption (kWh per capita). 2013. 
http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC (Accessed 2013-05-
14) 

 

World green building council. Indian GBC Holds Green Building Congress. 
World green building council. 2013. 
http://www.worldgbc.org/activities/news/global/indian-gbc-holds-green-
building-congress/ (Accessed 2013-02-20). 
 
World Urbanization Prospects, the 2011 Revision. United Nations. 
http://www.un.org/en/development/desa/publications/world-urbanization-
prospects-the-2011-revision.html (Accessed 2013-04-18) 

 

7.2 Images 
 
Image 1  Iglebaek, Odd. Global Urban Growth and Decline. Nordregio. 
http://www.nordregio.se/en/Metameny/About-Nordregio/Journal-of-
Nordregio/Journal-of-Nordregio-2010/Journal-of-Nordregio-no-1-2010/Global-
urban-growth-and-decline/ (Accessed 2013-04-18) 
 
Image 2 Iglebaek, Odd. Global Urban Growth and Decline. Nordregio. 
http://www.nordregio.se/en/Metameny/About-Nordregio/Journal-of-
Nordregio/Journal-of-Nordregio-2010/Journal-of-Nordregio-no-1-2010/Global-
urban-growth-and-decline/ (Accessed 2013-04-18) 
 
Image 3 Urban India 2011: Evidence. Indian Institute for Human Settlements. 
India Urban Conference 2011. 22-11-2011. 
 
Image 4 Southwest Urban Hydrology. Urban Heat Island Effect. (2012). 
http://www.southwesturbanhydrology.com/urbanization-concerns/urban-heat-
island-effect/ (Accessed 2013-04-01) 
 
Image 5 Three pillars of sustainability. 2010. 
http://huntsvillegreenplan.blogspot.in/2010/02/three-pillars-of-
sustainability.html (Accessed 2013-05-01) 
 
Image 6 Bokalders, Varis and Block, Maria. The Whole Building Handbook: How 
to design healthy, efficient and sustainable buildings. London: Earthscan Ltd, 2010. P. 548 
 
Image 7 Traffic congestion in India. 2013.  
http://1001scribbles.wordpress.com/2013/02/28/im-going-to-speed-it-up/  
(Accessed 2013-05-01) 

61 



References  

 
Image 8 Waste pickers and rights to the city in Delhi. 
http://www.thepolisblog.org/2011/03/waste-pickers-and-rights-to-city-in.html 
(Accessed 2013-05-01) 
Image 9 Population and Natural Resources case study. Pressure on natural 
resources: Energy Consumption. 2012. 
http://cgge.aag.org/PopulationandNaturalResources1e/CS_India_Aug12/CS_In
dia_Aug128.html (Accessed 2013-04-22) 
 
Image 10 Jacobson, Mark. Mumbai’s shadow city. National Geographic. 2007. 
http://ngm.nationalgeographic.com/2007/05/dharavi-mumbai-slum/jacobson-
text (Accessed 2013-04-22) 
 
Image 11 Jain, Anil. Sustainable urban planning. Architecture – time, space and 
people (2011): 40-44 
 
Image 12 Jain, Anil. Sustainable urban planning. Architecture – time, space and 
people (2011): 40-44 
 
Image 13 Land use relationships. Ottawa. http://ottawa.ca/en/city-
hall/planning-and-development/community-plans-and-design-guidelines/design-
and-planning-0-1-4-2 (Accessed 2013-04-29) 
 
Image 14 WSP India Consultants Ltd.  
 
Image 15 WSP India Consultants Ltd. 
 
Image 16 WSP India Consultants Ltd.  
 
Image 17 WSP India Consultants Ltd.  
 
Image 18 WSP India Consultants Ltd.  
 
Image 19 Professional Education and Development Record. RIBA plan of 
work. 2011. http://www.pedr.co.uk/Guide/StudentRIBAPlan (Accessed 2013-
05-07)  
 
Image 20 Authors’ 
 
 
 
 
 
 
 
 
 

62 



References  

 
 
 

63 



Search terms 

 

8 Search terms 
Indian cities .... 3, 11, 12, 25, 27, 47, 49, 

52, 55 
Pillars of sustainability ..... 3, 16, 20, 43, 

48, 60 
The Green City ... 2, 3, 4, 33, 34, 35, 37, 

39, 47 
Urban development .... 3, 17, 25, 48, 50, 

51, 52, 54 

Urban sustainability ... 1, 3, 4, 5, 6, 7, 8, 
14, 20, 25, 30, 31, 33, 44, 45, 46, 47, 
48, 49, 50, 51, 52, 54 

Urbanisation ..... 3, 4, 7, 8, 9, 10, 11, 12, 
14, 21, 24, 48, 49, 52 

WSP India .... 1, 3, 4, 5, 6, 7, 15, 33, 42, 
43, 47 

 

 

64 



Appendices 

9 Appendices 
 
Appendix 1   Questionnaire: Approaching Urban Sustainability 
 
Appendix 2  Result of questionnaire: Approaching Urban 

Sustainability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

65 



Appendices 

Appendix 1: Questionnaire; Approaching Urban Sustainability 
 

 

66 



Appendices 

Appendix 2: Result of questionnaire; Approaching Urban Sustainability 
 

 
 
 
 

67 


	1 Introduction
	1.1 Background
	There is a commonly accepted view of sustainability which implies that for sustainability to be achieved three pillars should be taken into account; environment, economy and society1.
	1.2 Aim, objective and research questions
	1.2.1 Aim
	1.2.2 Objective
	1.2.3 Research questions

	1.3 Methods
	1.3.1 What does urban sustainability mean in an Indian context compared to the common one?
	1.3.2 What strategies are implemented in the attempts to achieve sustainable urban success in India?
	1.3.3 What main challenges still exist to overcome in order to reach urban sustainability in India?

	1.4 Delimitations
	1.5 Outline

	2 Theoretical background
	2.1 The need of urban sustainability
	2.1.1 Industrialisation as a contributor
	2.1.2 Global urban growth and urbanisation
	2.1.3 Urban growth and urbanisation in India
	2.1.4 Urban climate change


	3 Methods and implementations
	3.1 Literary study and document analysis
	3.1.1 Sustainability – the common definition

	Even though this view is commonly accepted and used, it has received criticism for excluding a fourth pillar of culture. It is discussed that the currently existing three dimensions are too less to replicate how complex and difficult today’s society i...
	___________________________________________________________________________________________ 40Manning, Stephen. National contexts matter: The co-evolution of sustainability standards in global value chains. Ecological Economics, no 83 (2012)  http://...
	Nevertheless, the expression has several meanings which provide several approaches and responses. It results in an approach to sustainable development that looks at problems in many different ways45. Further, it is discussed that the term needs to be ...
	Sustainable urban development

	It is not until recently sustainable development and sustainability have come to inspire modern city planners. They mean that the today’s way of living depends too much on natural resources, causes disturbance on ecosystems, increases social discrimin...
	The most considered aspect when it comes to sustainability is the environment. Ecological sustainability means long-term environmental practises. These practises involves keeping the number of people below the maximum ability of a certain region. It a...
	____________________________________________________________________________________________ 44Robert W. Kates, Thomas M. Parris, Anthony A. Leiserowitz. What is sustainable development. Environment: Science and Policy for Sustainable Development,...
	One view of environmental sustainability is to create a balance between the economic and social progress with environmental protection50.  Achieving an environmental sustainable city means integrating flows into existing environmental cycles as well a...
	3.1.2 The Indian city today
	Transportation and car dependency

	The economic growth as well as the growth in population and urbanisation in India has led to an increase in car ownership. The cities have therefore become more focused on car and vehicle dependency60. With this follows a need of urgent planning in fa...
	____________________________________________________________________________________________59Jain, Anil. Sustainable urban planning. Architecture – time, space and people (2011): 40-44. 60Pucher J, Peng Z, Mittal N, Zhu Y and Korattyswaroopam N. Urb...
	Energy consumption
	3.1.3 Paths towards urban sustainability in India  India implements a wide variety of methods in order to change the country’s existing situation and develop sustainable cities. The government has given municipalities more power over their land, forme...
	Rating sustainability The Indian government has started moving in the right direction by introducing the Energy Conservation Building Code (ECBC) to the building industry in May 2007. The code is meant to promote energy efficient buildings and it is a...
	3.1.4 Systematic difficulties in reaching urban sustainability

	3.2 Case Study – WSP India Consultants Ltd
	3.2.1 The Green City Master Plan
	Urban design
	3.2.2 Additional observations within WSP India
	For projects to be carried out in a successful way, using planning stages is crucial. Presented below are the mainly used planning stages in India as well as the implementation of a project.    Planning stages  In India there are five existing plannin...
	Image 19. RIBA and the Indian work stages110.  Stage one, concept and schematic, includes the three RIBA stages appraisal, design brief and concept. In practice it means to identify the needs, possible constra...
	Stage three is tender which includes technical design, product information and tender action. It is in this stage preparation of technical designs, production information and further required information for construction is made. Application for statu...
	____________________________________________________________________________________________ 111Professional Education and Development Record. RIBA plan of work. 2011. http://www.pedr.co.uk/Guide/StudentRIBAPlan (Accessed 2013-05-07)
	Another factor that reduces the focus on the environment is the high cost of sustainable solutions. Though the concept/schematic stage in urban planning might have the intention of an environmentally sustainable outcome, the first proposals have been ...


	4 Findings
	4.1 What does urban sustainability mean in an Indian context compared to the common one?
	4.2 What strategies are implemented in the attempts to achieve sustainable urban success in India?
	4.3 What main challenges still exist to overcome in order to reach urban sustainability in India?

	5 Discussion
	The following chapters evaluate the findings and the methods implemented to complete this thesis. The purpose, objective and research questions lie beneath the discussion.
	5.1 Discussion of findings
	5.1.1 What does urban sustainability mean in an Indian context compared to the common one?
	5.1.2 What strategies are implemented in the attempts to achieve sustainable urban success in India?
	5.1.3 What main challenges still exist to overcome in order to reach urban sustainability in India?

	5.2 Discussion of methods
	5.2.1 Literary study and document analysis
	5.2.2 Case study


	6 Conclusions and recommendations
	7 References
	7.1 Bibliography
	ESCAP Virtual Conference. Local Agenda 21. 2003.  http://www.unescap.org/drpad/vc/conference/ex_in_15_la21.htm (Accessed 2013-04-22)  Environmental news and related issues. Sustainable Development. 2009. www.goodplanet.info/eng/Economy/Sustainable-dev...
	Institute for Sustainable Energy and the Environment. Environmental Sustainability. 2011. http://www.bath.ac.uk/i-see/research/sustainability/ (Accessed 2013-03-17)   Jain, Anil. A sustainable vision for urban India. Institute of town planners 7 no.4 ...
	Nechyba, Thomas. Urban Sprawl. The Journal of Economic Perspectives 18. No. 4 (2004) http://search.proquest.com.bibl.proxy.hj.se/docview/212078912?accountid=11754 (Accessed 2013-04-13)
	Nicholls, Robert J. Coastal Megacities and Climate Change. Geo Journal no 3. Volume. 37. (1995) http://link.springer.com/article/10.1007/BF00814018#page-1 (Accessed 2013-04-01)  OECD. Cities and Climate Change. OECD Publishing. (2010) http://dx.doi.or...
	Robert W. Kates, Thomas M. Parris, Anthony A. Leiserowitz. What is sustainable development. Environment: Science and Policy for Sustainable Development, no.3 (2005): 8-21 http://www.hks.harvard.edu/sustsci/ists/docs/whatisSD_env_kates_0504.pdf (Access...
	7.2 Images

	8 Search terms
	9 Appendices

